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ELECTRICITY IN 


ELECTRICAL EQUIPMENT OF A MODERN 
REFRIGERATING PLANT. 


N the commercial development of elec- 
trical energy for light and power pur- 
poses, no factor has been more potent 
than its adaptability to special applications. 
Of the many peculiar environments where 
the successful installation and operation of 
electrical apparatus would seem to be beset 
with almost insurmountable difficulties, the 
placing of an electrical distributing system 
in a building where moisture or even water 
and mechanical injury are the predominat- 
ing factors to be combated, may be con- 
sidered as one of the most severe cases. 
When wires are installed in ordinary 
buildings every precaution is observed to 
eliminate the very elements with which the 
electric current must, in the instances 
above referred to, work in harmonious re- 
lation. Ordinary methods, therefore, need 
revising, and appliances which serve suc- 
cessfully in combating either one of these 
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FIG. 1.—GENERATING PLANT AND 


disturbing elements require careful com- 
bining so that the completed installation 
will possess the advantages of the highly 
insulated open work, so far as electrical 


isolation and reaspnable freedom from any 
Serious moisture is concerned, and at the 
same time be secure against disturbance. 

Electric plants have been installed in 
many instances where such conditions of 
more or less severity were met and suc- 
cessfully overcome. Amongst such instal- 
lations may be mentioned breweries, dye 
houses and refrigerating plants. When it, 
therefore, became necessary to install elec- 
trical apparatus for lighting and power pur- 
poses in the large new refrigerating, stor- 
age and distributing plant of the Manhat- 
tan Refrigerating Company in New York 
City, several already tried methods were 
available. The conditions to be met and 
the service desired by the owners were, how- 
ever, of such a character as to warrant a 
decided departure from the ordinary path 
in such cases. 

A short description of the refrigerating 
plant and its function will serve to illustrate 
the desirability of such changes. The main 
building occupies a ground area of 80 ft. x 
100 ft., and has six floors and basement. 


This is supplemented by another structure, 
the lower part of which serves as the 
power house. Aside from the space re- 
served for offices, all other available floor 
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REFRIGERATION. 


space throughout the main building and 
the upper part of the power house are given 
up to cold storage rooms in which the tem- 
perature ranges from almost zero to simply 
a chilling point. 

Every conceivable form of perishable 
food product is here stored, and, as is quite 
obvious, the utilization of every available 
cubic foot in these rooms is an economic 
necessity. The refrigerating service is, 
however, not limited to the demands within 
the building, but is also extended by means 
of heat-insulated underground pipes to the 
various stalls at the adjacent Gansevoort 
Market, the average distance of service at 
present being about 2800 ft. The system of 
distribution is such that no insulation 
against heat is required on the distributing 
mains, as no refrigeration is produced on 
the way, frost appearing only in the boxes 
of the customers. 

The lighting, ventilating, elevating, 
power and partial pumping service for this 
storage building is entirely electrical. The 
power plant, located in the ground floor of 
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SWITCHBOARD. 


the wing building, already mentioned, in- 
cludes three 150-h.p. horizontal return tubu- 
lar boilers, worked at 80 lbs., made by the 
Struthers & Wells Co., Warren, Pa. Aside 


2 


from the use of steam for heating in the am- 
monia apparatus, as described later on, its 
use for power purposes is confined to the 
dynamo driving engines and the ammonia 
pumps, where for certain reasons steam in- 


is then repassed to the still and used over 
again. 

While the pumps for manipulating the 
ammonia are steam operated, the brine and 
water pumps are driven by electric power. 
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FIG. 2.—0NE OF THE BRINE PUMPS. 


stead of electric pumps were found desir- 
able. . 

The refrigerating machinery is of the 
ammonia absorbtion type, using as a cool- 
ing agent ordinary liquid or aqua ammonia. 
At the present time two complete refrig- 
erating machines (Fig. 4) are installed, al- 
though two more will eventually be placed. 
The capacity of each of the present ma- 
chines is equivalent to 125 tons of ice melt- 
ing in twenty-four hours. The process 
from the ammonia water to the cooling 
effect of the expanding liquid ammonia is 
about as follows: Ammonia saturated 
water, or aqua ammonia, is first heated in a 
still by means of steam coils, and ammonia 
gas is thereby driven off. From the still 
the hot gas passes through a so-called 


rectifier, which is a type of separator whose 


function is to free the gas from any en- 
trained water. Next the gas passes to a 
condenser, where it is cooled by water flow- 
ing over the containing pipes, the reduc- 
tion of the temperature and consequent 
pressure liquefying the now anhydrous am- 
monia, which then passes to the receiver. The 
actually utilized refrigerating effect is now 
produced by forcing the liquid ammonia 
through so-called expansion coils, by 
means of which heat is absorbed from the 
environment as the ammonia expands. 
For nearly all service within the building 
the refrigerating medium consists of brine, 
which, after being thus reduced in tem- 
perature, is circulated by means of a proper 
piping system to the various rooms. For 
the central station service to the market the 
liquid ammonia is supplied through the 
underground pipes to the expansion coils, 
and acts directly on the surrounding air. 
The expanded ammonia, . after thus per- 
forming its function, flows back to an 
“absorber,” where the previously used 
water reabsorbs the gaseous ammonia and 


For this purpose there are four triplex 
Goulds pumps (Fig. 2), having 8-in. stroke 
and 7. in. cylinders. Each pair of pumps 
is operated by a 20-h.p. belted multipolar 
G. E. motor. In connection with this part 
of the installation it is particularly note- 
worthy that the room in which the motors 
are located is far from dry, yet one has 
been in constant operation for six months 
at nearly full load, and has in no way 
shown any bad results from this severe ser- 
vice. 

Electric current is supplied from two 
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dynamos are of 50 and 75 kw. capacity, and 
operate at 280 and 260 r.p.m. Owing to the 
peculiar arrangement of the power house 
floors it was essential to provide a foundation 
for these units which is somewhat unique, 
as will appear from the illustration, Fig. 
3. Pillars carry pairs of I beams, the 
transverse ones being supported at the 
other end by the wall. -The space between 
these beams is floored by Z beams resting 
on the lower flanges. On these is placed 
a layer of beach sand, over which is laid 
concrete, the latter being covered with 
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FIG. 3.—DETAILS OF FOUNDATION. 


brick tiling, the engine bed resting on the 
latter. The peculiar feature of this founda- 
tion is the fact that the concrete bed at no 
point touched the framework of the build- 
ing, being isolated therefrom by the beach 
sand filling on which it practically floats. 
The main switchboard, shown in Fig. 1, 
is adjacent to the generating units, and is 
equipped with a separate light and power 
bus. The main dynamo switches are ar- 
ranged to connect one machine to the light 
and the other to the power bus, and a 
three-pole switch is used to throw these 
two busses together and connect the equal- 
izer from the dynamos for parallel run- 
ning. Excepting under heavy power load 
the busses are run together. All switches 
and contacts on this board are silver plated 
to prevent any chemical action from the 


FIG. 4.—REFRIGERATING MACHINES. 


generating units (Fig. 1), composed of 
Harrisburg Ideal simple horizontal engines, 
each directly connected to a G. E. multi- 
polar compound 250-volt generator. The 


ammonia gas or the salt laden moisture, 
and together with the switchboard were 
furnished by the Crouse-Hinds Company, 
of Syracuse, N. Y. 
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Since it was desired to operate both light 
and power circuits from the same gener- 
ating units, it was decided to use 230 to 
235-volt two-wire distribution throughout. 
With this comparatively high voltage 2 
successful working under the conditions 
met with throughout the storage rooms 
would seem exceedingly difficult. In many 
places, particularly in the freezing rooms, 
the walls and ceilings are covered by a 
frozen film, and snow-covered pipes 
abound. The use of open wires on in- 
sulators was discarded, as this type of con- 


FIG. §.—FUNNEL OUTLET BOX. 


struction would be in no measure pro- 
tected from mechanical injury in filling the 
rooms to their maximum capacity. It was 
necessary to encase the conductors and not 
only guard against mechanical disturbance, 
but to ward off all moisture from the cur- 
rent conducting wires and appliances. 

The manner in which this has been ac- 
complished is not only a decidedly striking 
departure from methods adopted in similar 
instances, but is also unique in the fact that 
the wire covering alone is used for elec- 
trical insulation. 

Throughout “Safety Insulated” rubber- 
covered lead-armored twin wires run in 
“Loricated” steel pipe, and all the wires are 
sealed at the various outlets. The wire 
sizes range from 16 to 4 B. & S. As far as 
the actual conducting system is concerned, 
a rusted iron pipe enclosing an electrical 
conductor is but a minor matter, and 


FIG. 7.—-I2-INCH AIR CIRCULATING FAN. 


scarcely worthy of note. The real diffi- 
culties encountered were not in the pipe, 
but at the outlets. The piping throughout 
being thoroughly leaded and painted at the 
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joints, serves as an excellent injury-proof 
jacket. For the cold storage rooms the 
feed circuits are run from the switchboard, 
and panels have been used on some of these 
at points exterior to the storage space, 
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for lowering is allowed inside. After the 
tap is made the funnel is filled with paraf- 
fine, and while the latter is still liquid the 
funnel is snapped onto its holding base, 
sealing up the ends of the lead armored 
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FIG. 6.—VENTILATING BLOWER. 


from whence the branches extend. Within 
the storage rooms exposed contacts arè, 
however, entirely eliminated. 

Up to the present time the paraffine-filled 
iron outlet box, shown in Fig. 10, has been 
used at most of the light outlets. This box 
is of the ordinary iron round type, and the 
paraffine was injected by means of an or- 
dinary bicycle pump through the small hole 
shown. Difficulties experienced with this 
type of sealed outlet box have resulted in 
the placing of a number of very unique 
substitutes, shown in Fig. 5. 

An ordinary agate ware funnel about 6 
ins. in diameter at its flaring end is hel. 


FIG. 8.—SEALED SWITCHES AND TELE- | 
PHONE STATION. 


downwardly projecting by means of a tri- 
pod supporting ring. The small end of the 
funnel through which the wire to the lamp 
passes is sealed, and slack wire sufficient 


„switching appliances 


wire outlets and the entire tap. It is in- 
tended to substitute this arrangement for 
the other type of outlet boxes. All lamp 
sockets are of the porcelain waterproof 
type, and are, in most instances, hung 
from these outlet boxes by means of twisted 
flexible rubber cable. 

The necessity of a large number of local 
introduced another 
difficulty. The cold storage space on 
each floor is divided into a num- 
ber of separate rooms, arranged on 
each side of a central passageway 
which at its ends is entered through 
It was necessary to provide 


double doors. 
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FIG. 9.—PASSAGEWAY, SHOWING ELECTRIC 
CONDUIT AND BRINE PIPES. 


switches in this passageway for each store- 
room, so that the lights and ventilating mo- 
tors within could be operated from the ex- 
terior, and switches to similarly operate 
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the lights in the central passage were 
needed at each entrance. 

At first long-break, single and double- 
pole exposed contact, knife switches were 
installed, but moisture soon played havoc 
with these. Not only were leaks and par- 
tial short circuits constantly occurring, but, 
owing to the complete film of moisture 
covering the switch, the operator had to 
exercise particular care in order to prevent 
getting a taste of the current through his 
bare and frequently moist hands. As a 
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FIG. I10.—SEALED IRON OUTLET BOX. 


consequence, the men employed in the 
warehouse would use somewhat severe 
means forclosing and opening the switches. 
Hats, bars of wood, or anything else that 
came to hand would be used to knock the 
switches in and out. Certainly such usage 
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altogether about 300 16-c.p. incandescent 
lights and 50 motors throughout the cold 
storage rooms, which are controlled by 
about 65 local switches; single-pole for 
controlling the individual room and aisle 
lights which range from 2 to 6 on one 
switch, and double-pole for the various 
motors. 

Since the matter of local switches was a 
most important element, a novel type of 
mercury contact switch was devised, hav- 
ing all conducting parts entirely sealed, and 
which could, therefore, be handled with 
perfect impunity. The two forms of this 
sealed switch are shown in Fig. 12. 

The arrangement is exceedingly simple, 
consisting merely of a glass tube, corked 
and sealed at each end, and hung by a suita- 
ble cable from a paraffine filled outlet box. 
Terminal wires project through one of the 
corks into the interior. These terminal 
contacts are ordinary iron nails, and a 
small quantity of mercury, when this end of 
the switch is hung downward, connects 
across. The operation of the switch simply 
involves hanging the tube so that the mer- 
cury is at one end or the other. Iron in- 
stead of brass or copper terminals were 
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FIG. II. —FREIGHT ELEVATOR. 


alone warranted some substitute, but even 
with the greatest care the exposed contact 
knife switches soon showed the effects of 
the deteriorating environment. There are 


adopted so as to obviate the rapid deteri- 
oration of the contacts. Double- pole 
switches are arranged by simply duplicating 
the tube. The arrangement of the three- 
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point switches used at the entrances to the 
aisles so that the lights may be turned on 
or off from either end are particularly in- 
genious. ` 


FIG. I2.—DETAILS OF SEALED SINGLE-POLE 
AND THREE-POINT SWITCH. 


An important item in the maintenance 
and care of storerooms filled with produce 
is at all times to keep the air in circulation 
and thus maintain an even temperature all 
over the room. In this work the electric 
motor has found a most fertile field. A 
large centrifugal blower, operated by a 5- 
h.p. motor, is used to clear the various 
passages and aisles. In the meat freezing 
room a fan, operated by a 1-h.p. motor, 
drives fresh air through the refrigerating 
coils at one end of the room and circulates 
it to the other. 

Probably the most interesting application 
of motors for ventilating is the use of about 
forty small 12-in. Lundel fan motors, set ia 
the partitions between the actual storage 
spaces and the coils, as shown in the 
diagram, Fig. 13, and in Fig. 7. The 
motor forces the air from the room 
through the coils and sends it through the 
openings in the false ceiling, thus keeping 
the temperature even throughout. Rooms 
in which fruit, eggs, etc., are stored, and 
which need but a chilling, but even, tem- 
perature and an air circulation to prevent 
mold, are thus equipped. Usually two mo- 
tors are placed in each room. They are 
connected to the circuit by the sealed 
double-pole switches, exterior to the 
rooms, and their speed is controlled by 
rheostats placed on the inside wall. The 
drip pump in the boiler room is also elec- 
trically operated, and a G. E. 5-h.p. motor 
is used to drive the tools for pipe working 
in the machine shop. 

In addition .to the motor equipment, al- 
ready mentioned, two large electric freight 
elevators have been installed, one on each 
street front of the building. These are 
Sprague drum-winding, worm- gear ma- 
chines, and are provided with electric 
switch control, not only from the car, but 
also at each floor landing. The peculiar 
advantages of electrically operated elevators 
for establishments of this nature is most 
strikingly illustrated by the smoothness and 
facility of operation, but particularly by the 
absolute safety from interference in opera- 
tion, a feature inherent in the peculiar con- 
trol system here installed. This is so ar- 
ranged that if the car is being loaded or 
unloaded at any floor the switches on all 
the other floors can be made inoperative 
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by locking any one of them. The ad- 
vantage of this arrangement where, as here, 
it is frequently necessary to bring the car to 
any floor from another, and where anybody 
is permitted to operate it, is obvious. Each 
of these elevators has a capacity of 6000 
Ibs. at 80 ft. per minute. They are counter- 
balanced for part of the load carried, and. 
their operation on a circuit also carrying 
lights has proven most satisfactory. 

In addition to the light and power 
equipment of this up-to-date refrigerat- 
ing plant, a Schmidt & Bruckner in- 
terior telephone system has been in- 
stalled, centering in a small station 
located in the main office. As with every- 
thing else electrical, various provisions had 
to be made against moisture. Many of the 
stations are in the aisles on each floor, and 
the manner of placing the apparatus and 
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FIG. 13.—AIR CIRCULATION 
ROOMS. 


IN COOLING 


local battery in paraffine-soaked wooden 
boxes, separated from the wall by porcelain 
insulators, is shown in Fig. 8. The box- 
ing of the instruments was necessary owing 
to the possibility of mechanical injury, and 
extension call bells were, therefore, used. 
The ordinary box bell arrangement was, 
however, found unsatisfactory, resulting in 
the design of a novel hanging waterproof 
magneto bell, shown in Fig. 14. All tele- 
phone wires are run on porcelain knobs. 
Up to the present time the installation 
seems to have met all expectations. 
Changes and modifications have, it is true, 
been necessary, but there seems to be every 
reason to believe that any additional ob- 
stacles can be as well overcome as those 
already met with. The designer of the 
complete electrical installation, Mr. Chas. 
H. Warner, has given this type of con- 
struction work a good deal of attention, 


FIG. I14.—WATER-PROOF MAGNETO BELL. 


and his many departires from the beaten 
track will probably pioneer other similar 
installations. The actual installation work 
was done by the Starr Engineering Co., 
who also installed the complete refrigerat- 
ing plant and street pipe line. 

In conclusion a word may be said in 
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another direction which, although perhaps 
not of any direct bearing on the plant de- 
scribed, has yet a certain relationship 
which should not be overlooked. It would 
appear that refrigeration might in many 
cases be profitably coupled with the pro- 
duction of electrical energy. Electric 
central stations might well consider this 
opportunity for employing energy when it 
can well be spared. Refrigeration would, 
in fact, furnish an ideal day load. 
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COUNTER E, M. F. OF MOTORS. 


BY PROF. A. F. MCKISSICK. 


The following experiments have been 


found to give students a clear conception 


of the nature of the counter e.m.f. of mo- 
tors. The first one is found in Nichol’s 
Laboratory Manual, Vol. II., and was de- 
vised by Prof. G. S. Moler, of Cornell Uni- 
versity. The second one, very closely re- 
sembling the first, originated in the elec- 
trical laboratory of the Alabama Polytech- 
nic Institute. 

The connections for the first mentioned 
method are shown in Fig. 1. A is a small 
series generator without regulator; B is the 
shunt motor to be experimented with; C, a 
shunt dynamo used for exciting the fields of 
B; e is an ammeter and d a voltmeter, both 
of which will read right and left, thus show- 
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FIG. I.—DIAGRAM OF CONNECTIONS. 


ing direction and values of currents; f is an 
ammeter indicating the field current of B. 
With the field of B excited by C, A on 
being started up will furnish current to the 
armature of B, and cause it to make a few 
revolutions in one direction and then re- 
verse. The instruments d and e will also 
show reversals. By supplying sufficient 
friction to the pulley with the hand, the 
armature can be made: to rotate contin- 
uously in one direction. An increase in the 
strength of the field of B reduces the num- 
ber of revolutions before reversing takes 
place, and a decrease in the field causes the 
reverse. s 

The explanation of this is that the coun- 
ter e.m.f. of armature B overpowers the 
impressed e.m.f. of A, causing a reversal of 
the current in A, and therefore a reversal 
of the direction of rotation of B. By 
means of friction, the armature of B is not 
allowed to reach that speed necessary for 
reversal, hence its continuous rotation in 
one direction. Increasing the field strength 
of B increases the counter e.m.f. of B, ne- 
cessitating therefore a lower speed for re- 
versal. Decreasing the field strength de- 
creases the counter e.m.f. of B, therefore 
requiring a higher speed for reversal. 

Taking up the second experiment, C is a 
shunt dynamo, used for exciting the fields 
of B, which is a shunt motor with armature 
and field windings separated. A is a Thom- 
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son-Houston arc dynamo with regulating 
apparatus as shown; a and b, ammeter and 
voltmeter respectively, of the type used in 
experiment I. With the fields of B ex- 
cited, on furnishing current from A to the 
armature of B the latter will rotate contin- 
uously in one direction, inasmuch as A is 
self-regulatingand does not allow the coun- 
ter e.m.f. of B to overpower its impressed 
e.m.f. On closing the switch c, thereby 
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stopping the generation of current by A, 
B being up to a high speed begins to act as 
a dynamo, and what before was the counter 


‘ em.f. of motor B now becomes the im- 


pressed e.m.f. of dynamo B. This im- 
pressed e.m.f. of B sets up a current 
through the fields of A, reversing the polar- 
ity of the same. By opening the switch c 
again, we make A generate current, but 
now reversed, and therefore the armature 
of B will rotate in opposite direction. The 
instruments a and b also will indicate these 
reversals. 
ee CY eae 


THERMODYNAMICS DEFIED. 


In a circular letter of recent date, with a 
New York address, the attention of steam 
users is called to a “steam regenerator” of 
marvellous properties, which, it is claimed, 
makes the steam engine a perfect ther- 
modynamic machine;” converts all the ex- 
haust steam into live steam, and, besides, 
is a condenser that does not require con- 
densing water and a feed-water heater that 
heats all the feed to 300 degrees! The in- 
vention consists in taking “the waste 
product known as exhaust steam after it 
leaves the engine or feed-water heater, and, 
by a system of compression, re-evapora- 
tion, sub-heating and mixing with live 
steam, brings its temperature and pressure 
up to that of the steam in the boiler, to 
return this exhaust, now revitalized, into the 
main steam pipe to engine—not to boiler. 
It will be seen that this makes a closed sys- 
tem of an engine and boiler, and, while 
adding more machinery to the combina- 
tion, practically returns all heat not used 
in work to reservoir, to be used over again. 
It will also be seen that this machine is 
also an auxiliary generator, doing part of 
the work of the boiler.” It is claimed that 
the use of such a device means a revolution 
in steam-engine practice, but the direct 
statement to this effect is somewhat am- 
biguous, and astonishingly conservative in 
view of the claim that the system returns 
to be used over again practically all the 
heat otherwise wasted; for it merely says: 
“If, by any system of working exhaust 
steam, we can raise this (10 per cent effi- 
ciency) to.20 per cent efficiency, we have 
something that no steam user can afford 
to be without.” 


THE ELECTRIC FURNACE. 


BY LIEUT. F. JARVIS PATTEN. 


It may be stated in general terms that 
the electric furnace, even in its compara- 
tively extensive applications, to-day con- 
sists of little else than an arrangement of 
devices and parts, the operation of which 
make the exceedingly high temperature of 
the electric arc available for commercial 
use. Strictly speaking, this temperature 
should be very close to that required to 
volatilize carbon, but, in speaking of the 
temperature of the electric furnace, its value 
cannot be stated in such definite terms, be- 
cause there are several widely different tem- 
peratures at werk. 

M. Violle, by means of extensive researcli 
in this field, established the temperature of 
the positive electrode at a maximum of 
7000 deg. F., and that of the negative pole 
at about 5600 deg., whereas the arc itself 
between poles may be as high as 8600 deg. 
F., this temperature, according to the de- 
terminations of this eminent authority, be- 
ing independent of the size or thickness of 


FIG. I.—-PICHON FURNACE. 


the arc, as well as the strength of the cur- 
rent. 

It is this high temperature, the highest 
applied in industrial processes, that opens 
such a broad field for the electric furnace, 
and brings into play a new set of chemical 
affinities heretofore accepted as fixed and 
definitely controlling the union or dissocia- 
tion of certain elements, doing so, however, 
only within certain limits of temperature, 

which limit being exceeded, the affinities 
change and the elements combine in a way 
to make entirely different combinations. 

This alteration of chemical affinities finds 
excellent illustration in the production of 
calcium carbide (CaC,) from the union of 
‚calcium and carbon when subjected to the 
temperature of the electric arc. At the 
lower temperature the calcium is firmly 
bound to the oxygen required to form the 
oxide CaO, common lime. This, when 
finely divided and mixed with powdered 
coke (carbon), the latter unites with both 
the elements forming lime, making with 
one CaCG,, or calcium carbide, and with the 
other carbon monoxide, or CO, according 
to the following reaction: CaO (lime) + 
3 C (carbon) = Ca C, (calcium carbide) + 
CO (carbon monoxide). Such is the sim- 
ple chemical change by which calcium car- 
bide is formed by subjecting lime and coke, 
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which contains its elementary constituents, 
to a very high degree of heat. 

At ordinary temperatures, however, the 
resulting carbide is comparatively unstable, 
being chemically disintegrated by mere 
contact with cold water, the carbon attack- 
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FIG. 2.—SIEMENS FURNACE. 


ing the hydrogen of the latter with great 
avidity to form acetylene gas (C. Hs), 
while the calcium unites with its oxygen to 
form lime. 

The first electric furnaces mentioned 
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FIG. 3.—FAURE FURNACE. 


were built with the expectation that they 
would offer improved methods of smelting 
ores, and doubtless a chief reason why 
they received little or no practical develop- 
ment is because they antedated our present 
methods of generating and controlling the 
electric current. They are therefore only 
interesting as the earliest examples of the 
art. 

Such a one is the Pichon furnace, Fig. 1, 
which dates back to 1853, and which is the 
evident precurser of several later types. The 


FIG. 4.—EARLY COWLES FURNACE. 


mineral to be operated upon is allowed to 


fall through arcs maintained between sepa- 


rate pairs of electrodes, placed one set 
vertically over the other. Another of the 
same year and of English origin is strik- 
ingly suggestive of the Cowles furnace of 
1887. These examples suffice to show that 
the art is older than the modern dynamo, 
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and that, notwithstanding the fact that Sie- 
mens in 1879 was the first to reduce the 
electric furnace to something like a prac- 
tical form, he was by no means the first to 
formulate or invent some kind of an elec- 
tric furnace. 

The essential features of the Siemens 
furnace—strictly speaking, an electrically 
heated crucible—are given in Fig. 2, taken 
from the English patent, a type of which 
was exhibited in operation at the Paris Ex- 
position of 1881. In this device the cruci- 
ble was made of carbon, as well as the 
electrodes, A, and a carbon cover closed 
the vessel; there was also provision for 
keeping the carbons relatively cool outside 
the furnace by means of a continuously cir- 
culating stream of water. Siemens pre- 
sented about this time several different 
forms which, taken as a class, present all 
the more important elements found in the 
electric furnace of to-day, and for this 
reason he may be regarded as the founder 
of the art. Between the work of Siemens 
in this field and that of Cowles, who was 
first to use the electric furnace on a true 
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FIG. S. —COWLES HOPPER FURNACE. 


commercial scale in the later eighties, we 
find the name of Camille Faure, whose 
work in this direction is evidenced by an 
English patent of 1882, describing an elec- 
tric furnace for smelting iron ore by using 
a system of multiple arcs between a series 
of horizontally radiating carbons, K, Fig. 3. 

In the early eighties the Cowles brothers 
patented and operated successfully in Eng- 
land quite a variety of electric furnaces, 
which were used chiefly for reducing me- 
tallic oxides. The earlier forms built by 
them were for zinc ores, but later the ox- 
ides of barium, magnesium and aluminum 
were treated in a similar way. An early 
type of these is shown in Fig. 4. It con- 
sists of an interior cylinder of silica or sim- 
ilar non-conducting refractory substance. 

This cylinder, which contained the ma- 
terial to be operated on, is embedded in 
powdered wood charcoal to retain the heat. 
A carbon slab closing the cylinder at one 
end forms the positive electrode, and a 
graphite crucible closing the other end of 
the cylinder is the negative electrode. A 
charge consisting of a mixture of ore and 
coke is brought to incandescence in the 
cylinder by the passage of the current. 

A number of furnaces were designed and 
operated by the Cowles brothers for several 
years that differed from each other only in 
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the arrangement and construction of the 
electrodes and the system of charging or 
of feeding the material to the furnace. One 
designed for continuous operation is shown 
in Fig. 5. One electrode is a vertical car- 
bon tube secured 
to the lower ex- 
tremity of the feed- 
ing hopper. The 
lower electrode is 
a somewhat larger 
tube carried by the 
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furnace floor. The 

: L whole arrangement 
FIG. 6.—KILIANI FURNACE. is inclosed by walls 
of refractory brick. 
A mixture of powdered carbon andlimecom- 
pletely surrounds the lower electrode, serv- 
ing to confine the heat to the zone between 
the electrodes. The charge is forced down 
by a screw feed working in the upper tubu- 
lar electrode, while the escaping gases inci- 
dent to the reaction are led off to a con- 
densing or collecting apparatus shown at 
the left. 

Early in the use of the electric furnace, 
and particularly in the production of car- 
bides, it became evident that the arc be- 
tween electrodes confined itself almost en- 
tirely to the path offered by the first car- 
bide formed, this material being a much 
better conductor of the electric current 
than the carbide and lime charge at first 
attacked by the arc. As soon as the charge 

hegan to be worked effectively, therefore, 


FIG. IO.— MAGNETIC CONTROL OF ARC. 


energy was lost by the tendency of the cur- 
rent to follow the new low-resistance path. 
This difficulty gave rise to numerous fur- 
nace systems, in which it was attempted to 
keep the arc moving about from point to 
point, so as to get at new material and not 
waste the current by keeping that which 
had been formed in a state of incandes- 


cence. 
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Most of these attempts were mere 
mechanical devices for moving one elec- 
trode about while the other remained fixed. 

The Kiliani furnace, Fig. 6, is one of the 
first of this type. The upper electrode is 


swung in such a way that it can be given 
motion in two horizontal directious, and 
therefore by a combination of these two 
motions the electrode can be rotated. A 
recently patented French furnace having 
the same objective in view is shown in 


Fig. 7. 


Here the lower electrode, formed 
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of a group of carbons, forms the central 
base of a crucible or pot, the purpose of 
which is to hold the charge. This pot 
turns upon a central vertical axis, A, being 
driven slowly by machinery. The upper 
electrode, arranged vertically, is fixed in 
position, but its axis is placed eccentrically 
to that of the crucible, from which it results 
that as the pot turns fresh material is con- 
tinually brought beneath the arc. 

Another device, the illustration of which, 
Fig. 8, is taken from a recent American 
patent, has a rotating vertical carbon, K, 
the end of which is thus made to traverse 
over the surface of a fixed horizontal table 
forming the lower electrode. 

Two English inventors, Rogerson and 
Slatter, however, as early as 1888, were the 
first to show what may be fairly styled a 
distinct and novel type of furnace, in which 
the chief object was to control the position 
of the arc between electrodes by placing it 
in a magnetic field. In view of this attempt, 
made public so many years ago, and indi- 
cating a simple method of moving the arc 
without mechanism, it is surprising to see 
sO many recent methods of accomplishing 
the same result by apparently clumsy and 
mechanical methods. 

In the furnace mentioned, Fig. 9, the arc 
between electrodes is placed in a strong 
magnetic field which will deflect the arc up- 
ward or downward, according to the direc- 
tion of the lines of force of the field, and by 
reversing the field the arc can evidently be 
directed upward or downward at will. In 
view of this evident hint, it is strange that 
the principle shown should not have re- 
ceived broader application—to that, for in- 
stance, of keeping the arc continuously in 
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motion in either a reciprocating or a rotary 


manner. | 

Several solutions of this problem were 
worked out by the writer, giving a system 
of furnaces with arcs which are not only 
moved over quite large working surfaces, 
but were made to move automatically and 
without the use of any auxiliary mechan- 
ism whatever and while both electrodes re- 
mained fixed in position. In one form the 
arc is made to traverse to and fro at right 
angles to the direction of the current, and 
in another it is made to rotate in a plane at 
right angles to one of the electrodes. 

The first of these is illustrated in Figs. 10 
and 11, the first indicating the application 
of the principle used, and the second giv- 
ing a cross-sectional view of a traversing 
multiple arc furnace. Referring to Fig. 10, 
Ci and C, are carbon slabs given the shape 


FIG. 9.—READMAN FURNACE. 


of rectangular blocks and placed at right 
angles to each other at arcing distance. 
The arcing space is placed in the field of 
the magnet N S, and this, by well-known 
principles, will hold the arc in the position 
Ai, its tendency being to go out of the 
magnetic field in a direction at right angles 
to the lines of force. 

If, however, the magnet is turned 
through 180 deg., so that the relative posi- 
tions of the N and S poles are reversed, 
the arc will then go over to the position As 
at the other side of the magnetic field. Evi- 
dently, then, if the magnet N S could be 
revolved or spun around the vertical mid- 
dle line of the carbon slab C, then the arc 
would, in order to get out of the changing 


FIG. II.— MULTIPLE ARC FURNACE. 


magnetic field, move to and fro across the 
lower edge of the vertical carbon, and thus 
be kept reciprocating as the magnet re- 
volved. | 

It is evidently not necessary, however, 
to revolve the magnet, as described to get 
this result, for it would do just as well to 
let the magnet remain fixed in position and 
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reverse the magnetism periodically. And, 
again, there are clearly two ways of accom- 
plishing the same result without moving 
any part. Thus, it matters not whether we 
put a direct current between electrodes and 
reverse the field magnetism periodically, or 
let the magnetism remain constant and 
periodically reverse the direction of the 
current betwen the electrodes. Thus, if we 
use an alternating current for the furnace 
work, an ordinary electro magnet of un- 
changing polarity embracing the arcing 
space in its field will cause the arc to recip- 
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FIGS. 12 AND I3.— ARC IN ROTARY FIELD. 


rocate from side to side with each reversal 
of the current direction. 

Fig. 11 indicates a multiple arc furnace 
involving this principle. A number of car- 
bon slabs, Ci, are arranged parallel to each 
other at right angles to another, C, that 
forms at the same time the inclined base of 
the furnace and an opposite electrode to all 
the others. The magnet N S is built into 
the furnace walls in such a position as to 
embrace all the arcs in its magnetic field. 
If direct current is used between electrodes 
to do the smelting, then the magnetism of 
the surface magnet is slowly reversed, caus- 
ing the arcs to all move to and fro across 
the furnace floors. 

An evident and interesting variation is to 
connect the upper or vertical electrodes in 
series in such a way that the current flows 
up in one and. at the same time, down in 
the next, and so on throughout the series. 
Under these conditions one arc will be go- 
ing from right to left across the furnace 
base while the other is going in the oppo- 
site direction from left to right. 

The several types of furnace in which the 
arc is made to take up a rotary motion 
around the vertical electrode are. all exem- 
plified in principle by Figs. 12 and 13, 
which represent horizontal and vertical sec- 
tions, respectively. The vertical electrode, 
Ci, is made preferably in the form of a 
tube, which at the same time serves as a 
passage through which to feed the material 
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to the arc. A circular or ring magnet, R, 
surrounds the arcing space, and within the 
peripheral space of the ring a rotating mag- 
netic field, A, is maintained by exciting its 
winding with slowly reversing multiphase 
currents, Li, Ls. Under these circum- 


FIG. 14.—BORCHERS FURNACE. 


stances, the arc between the upper tubular . 


carbon electrode and the lower slab, also 
the base of the furnace, will be made to 
rotate around the lower end of the tubular 
electrode in its continuous effort to get out 
of a rotating magnetic field. 

One other furnace system deserves men- 
tion for the reason that it represents a dis- 
tinct type, and, though it is to be found 
among the earlier forms, it has not come 
into extensive use, although copied in sev- 
eral recent forms. Reference is made to 
the Borchers furnace, first made by the 
eminent German chemist and electro-met- 
allurgist of that name, and may be de- 
scribed as a furnace of the incandescent 
type in contradistinction to those previ- 
ously described which, for sake of distinc- 
tion, may be considered as of the arc type. 

In the Borchers furnace, Fig. 14, two 
large carbon electrodes take a heavy cur- 
rent inside the furnace, where these car- 
bons, instead of being placed at arcing dis- 
tance from each other, and an arc sprung 
between them, they are joined to each other 
by a comparatively small pencil of carbon, 
which, in fact, is made too small in cross 
section to carry the current brought in by 
the large carbons withcut fusion. The re- 


sult is the carbon pencil is soon brought to 
a state of high incandescence and finally 
fused. At this stage the heat is sufficient to 
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fuse some of the mixture of carbon and 
lime immediately surrounding the pencil. 
When this is accomplished, the fact being 
indicated by a rapid increase in the rate of 
current flow, the carbon termini now con- 
nected only by fused material are gradu- 
ally drawn further apart, thus bringing 
more unfused material under treatment. In 
fact, from this stage on, that is to say af- 
ter a mass of fused material has been 
formed between electrodes, the operation of 
the furnace differs in no essential particu- 
lar from that of a furnace of the arc type. 
The difference of the two methods appears 
to reside only in the manner of starting the 
operation. There is no essential difference 
in the construction or operation of the 
earlier furnace of Borchers and that known 
as the King-Wyatt, Fig. 15, patented in the 
United States years after the same system 
had been reduced to practice in Europe. 

A slight variation, however, the object of 
which is to greatly increase the capacity of 


FIG. 16.—MULTIPLE CARBON FURNACE. 


the furnace at one charging, is shown in 
Fig. 16. In this arrangement a large num- 
ber of carbon pencils are introduced as 
radiating branches from a central main 
electrode at the middle of the furnace, and 
the circular wall thereof, also built up of 
carbon blocks and forming the other main 
electrode. The small radiating pencils may 
be a dozen or more in number, and may be 
either operated singly in rotation or, if cur- 
rent enough is available, the entire lot may 
be operated simultaneously in multiple arc. 
In either case there will be a number of 
nuggets made at one charging correspond- 
ing to the number of pencils operated, and 
thus save the heat lost recharging and in 
the cooling of the entire furnace at each 
formation of a single nugget. 

In this way it is possible to approximate, 
in some degree at least, to what is generally 
termed a continuous process, by which is 
meant one in which material is continually 
fed into the furnace at one point and re- 
moved by a process of flow from a nozzle 
or tuyere in the shape of fused carbide. 

Many advocates of different furnace sys- 
tems claim to have such a continuous 
method of operation, but none that has 
ever come under the writer’s observation 
has proved to be so in fact. 

Most furnaces in use at present in the 
United States are of the single arc type. 
with two vertical carbon electrodes, the 
upper one being movable vertically and the 
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lower one fixed, the two being separated by 
raising the upper one as the material be- 
tween them passes to the fused or new 
chemical state. This is continued until a 
nugget three or four feet long is formed, 
generally circular in cross section and 
tapering toward the ends to the size of the 
electrodes. 

The more recent forms differ only in the 
manner of feeding the material, arrange- 
ments for withdrawing and recharging, and 
the additional feature that many of the 
modern furnaces. for making carbide of 
calcium are multiple arc, or multiple elec- 
trode furnaces all worked simultaneously, 
thus giving half a dozen nuggets at one 
operation. 

The more recent of these furnaces are 
about 30 ft. high, having five or six arcs 
each simultaneously in operation, and turn- 
ing out 1500 to 1800 lbs. at a single opera- 
tion lasting about four hours. 

The carbons in these furnaces are built 
up of slabs of carbon bound together so as 
to produce an electrode having a cross sec- 
tion about 6 ins. x 9 ins. Evidently the 
current carrying capacity of these elec- 
trodes is quite considerable. 

As to the voltage used, practice has thus 
far seemed to indicate that a voltage of 
sixty-five to seventy gives the best re- 
sults, it being attempted to maintain this 
factor as nearly as possible constant, and 


vary the current in proportion to the quan- 


tity of material under action of the current 
from time to time. This voltage at, say, 
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much more current—nearer 1000 amps., and 
using from 75 to 100 h.p. per stack. 

The output of carbide on an average 
is 0.4 lb. per electrical hour, or about 
200 h.p. hours per day of twenty-four hours 
per ton. 

It is evident from all this that the cost 
of carbide at the furnace is altogether de- 
pendent upon the cost of power at the fur- 
nace, and that made from cheap water 
power that is not too far from commercial 
centers will always be very much cheaper 
than that which can be produced from any 
other source of energy. 

As to the origin of the carbide process 
now worked, there has been considerable 
controversy that has failed to lead to any 
very definite result. All German authori- 
ties credit their very eminent physicist, Dr. 
Borchers, with having first made carbides 
of the alkaline earths by use of the electric 
furnace, and there is little doubt that he 
was actually the first to get some results of 


A SWISS THREE-PHASE MOUNTAIN 
ELECTRIC RAILWAY. — 


Since the installation of the first alter- 
nating current railway in 1896 at Lugano. 
and doubtless owing to the very satisfac- 
tory results obtained in the operation of 
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this description. The French are equally 
enthusiastic in support of the claims of M. 
Moisson in this field, and, while admitting 
that Dr. Borchers made the earlier attempts 
in this direction, he did not obtain pure car- 
bides, whereas, Moisson, at a later, did ob- 
tain such results by more advanced meth- 
ods of the same general description. M. 
Moisson’s researches have at all events 
been most thorough and far-reaching in 
their exposition of the wide possibilities of 
the electric furnace. 

Between these claimants and the evidence 
brought by their respective advocates, the 
claim of Wilson, an American inventor, to 
have first discovered carbide, accidentally, as 
a by-product of the production of aluminum 
by the electric furnace process, seems to 
lack real foundation. Although this inven- 
tor may have independently discovered 
calcium carbide, his date was too recent to 
admit of any claim to being the first dis- 
coverer of the material or process. 


Three-Phase Electric Railway. | 


three-phase line from Stansstadt to Engel- 
berg in Switzerland, which road has an ad- 
ditional interest from the fact that part of it 
climbs a 25 per cent grade. 

Referring to the profile of the railway in 
Fig. 3, the track for a distance of 11.2 miles 
is of the ordinary type, traction being ac- 


400 amps. of current, corresponds to from 
30 to 40 h.p. per electrode. Several of the 
recent forms of furnace, however, take 


FIG. I.—POWER HOUSE, AND FOOT OF INCLINE. 


this plant, a number of new roads in Eu- 
rope have been equipped on the polyphase 
system. One of the latest of these is a 


complished by adhesion; then for a distance 
of a little short of a mile the roadbed is 
furnished with a rack-rail, the grade on 
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this section being an average of 25 per 
cent. 

The first- mentioned section of track is 
operated by single motor cars which are 
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FIG. 2.—MAP OF LOCATION AND TROLLEY 


LINE. 


designed to be capable of drawing one trail 
car. At the foot of the steep incline an 
electric locomotive is run up behind the 
motor car, and without coupling the train 
proceeds up the grade under the power of 
the locomotive alone. On arriving at the 
upper point, the motorman of the car turns 
current into the motors and the car pro- 
ceeds to the end of the line under its own 
power without being obliged to uncouple 
from the locomotive. A view of a train 
going up the incline is shown in Fig. 6. 
To descend, the car runs on the rack sec- 
tion and the locomotive is coupled. When 
they arrive at the bottom of the incline the 
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miles going up the incline. While operat- 
ing under constant speed may have disad- 
vantages under some circumstances, it has 
the advantage that the motorman is not 
able to waste current by lack of judgment 
or take liberties with the running schedule, 
while the manipulation is confined to clos- 
ing a switch and slowly cutting out a start- 
ing resistance. 

The power house (Fig. 1) is located at 
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FIG. 3.—PROFILE OF ROAD. 


the bottom of the rack incline, and con- 


tains two three-phase generators (Fig. 5) 


of 200-h.p. each, driven by turbines at 65 
r.p.m., and excited by two ro-h.p. direct 
current machines, each driven by a small 
turbine. The current is generated at 750 
volts and 35 periods, and is conducted di- 
rectly to the trolley wire supplying the sec- 
tion immediately adjoining the station. In 
addition, feeders are run to the extremities 
of the sections having the highest grades, 
at Grafenort and Grunewald. Fig. 2 
shows the distribution of current. To feed 
distant sections the voltage is stepped up to 
5000 and then lowered to 750; there is a go- 
kw. transformer for this purpose at the 
power house, the lowering transformer of 
the same capacity being 6.9 miles distant. 
In Fig. 7 are represented the generating 
and distributing circuits. G is a 750-volt 
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(75 mm.), the ground return serving for 
the third conductor of the three-phase sys- 
tem. 

The rolling stock is composed of two 
electric locomotives, five motor cars and 
four freight cars. The locomotives (Fig. 
10), which have a weight of 16.5 tons, draw 
the cars on the rackrail section, as well as 
handle the freight trains. These locomo- 
tives are mounted on two axles, and are 
equipped with two motors of 75 h.p. each, 
and drive the rack gear wheel by a double 
reduction gearing as shown in Fig. 4 
The motors operate at a speed of 650 r.p.m., 
and the speed on the rackrail is 3 miles per 


FIG. 4.—-RACK DRIVING GEAR. 


hour. In addition, the locomotives are so 
built that the rack gear can be discon- 
nected, and they can operate on the or- 
dinary sections at a speed of 8 miles per 
hour. 

The duties of the motorman are very 
simple. He closes first the main switch 
and slowly cuts out the resistance which is 
in the circuit of the motors. The motors 
operate then in synchronism with the gen- 
erators of the power station and at a con- 
stant speed, independent of the load drawn. 
When ascending a grade of 25 per cent and 
pushing a motor car completely loaded, the 


locomotives absorb an average of from 95 


to 100 amps. at 750 volts. In descending 


FIG. 5.— THE GENERATORS. 


motor car proceeds independently after 
about two minutes’ delay for uncoupling. 
The speed of the cars is absolutely con- 
stant, being at the rate of twelve miles over 
the long portion of the road, and three 


three-phase generator; E a 110-volt direct- 
current exciter; R. a regulating rheostat, 
and T a 750-5000-volt transformer. 

There are two trolley wires of a size 
somewhat larger than No. 1, B. & S. gauge 


FIG. 6.—TRAIN ON INCLINE. 


and with the same conditions of load, the 
motors furnish a current from 60 to 65 
amps., going up to a maximum of 75 amps. 
The current is taken from the overhead 
wires by means of two sliding bow con- 
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tacts, which are composed of two long 
cylinders of aluminum separated from each 
other by a piece of wood soaked in paraf- 
fine. The bow system of contact has been 
adopted in order to avoid the difficulties of 
construction with overhead frogs, which 
were not considered desirable with two 


FIG. 7.—DIAGRAM OF GENERATING AND DIS- 
TRIBUTING CIRCUITS. 


trolleys. The bows have given up to the 
present excellent satisfaction. 

The locomotives are fitted with the fol- 
lowing braking apparatus: first, ordinary 
brake shoes that operate on the four 
wheels; second, the motors working as 
generators when the current is reversed, 
the speed of the motors being constant 
whether they work as motors or gener- 
ators; third, an emergency brake, operating 
simultaneously on the two grooved pulleys 


FIG. IO.— ONE OF THE LOCOMOTIVES. 


or drums, of which one is mounted on the 
shaft of the motor and the other on the 
counter-shaft placed between the motors 
and the axles. These two brakes are con- 
nected mechanically together in such a way 
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that the pressure divides itself uniformly on 
the two axles. When the eight brake shoes 
are applied a pressure is brought to bear 
against the grooved pulleys at the same 
time. The rack brake is operated in two 


different ways, by hand and automatically. 
To secure this a speed governor is used, 
which puts the brake in operation when the 
speed exceeds 


the normal. Moreover, 


FIG. 8.— DEVICE TO DETECT BREAKAGE OF A 
LINE WIRE. 


when the main switch is opened the brakes 
are automatically set. 

The motor cars at present are five in 
number, and have a length of 46 ft. They 
are mounted on two trucks and divided 
into six compartments, not counting the 
compartment for baggage placed at the end 
of the car. The number of seats varies 
from 44 to 48 The two platforms are in- 
closed by a vestibule, the windows of which 
can be lowered at pleasure. The forward 
platform is reserved for the motorman, who 
has at hand the following apparatus for 
controlling the speed: a switch, a lever for 
throwing in the resistance of the diverter, 
and a hand brake. The approach of the 
car is signaled by means of a horn, and the 
car carries a small, primary battery, so that 
the conductor, who is on the rear platform, 
can signal to the motorman on the front 
platform. 

The two motors are car- 
ried on the two axles of 
the same truck; they are 
35 h.p. each with six poles, 
revolve at 480 r.p.m., and 
drive the axle by gearing. 
The free swivel truck is 
furnished on one axle with 
a toothed gear emerging 
in the rack and arranged 
to be braked by means of 
an emergency brake çar- 
ried on the rear platform 


of the motors at full load is 
80 per cent, including the 
gears. . | 

The regulating resist- 
ahce, which is thrown in 
the induced circuit of the 


roof of the car, and in- 
closed in a_ water-tight 
case. The electric equip- 


pleted by fusible plugs and 
lightning arresters, as well 
as lamps for the general 
lighting of the interior of 
the car, and two signal lamps carried regu- 
larly on the head. : 

An interesting feature of this installation 
is the method of braking. When a train 
descends the grade of 25 per cent the mo- 


of the car. The efficiency 


motors, is carried on the 


ment of the cars is com- 
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tors are connected to the line as generators 
and send power into the line. This power 
is utilized in part by the other cars on the 
section, but as the amount of power pro- 
duced in descending this steep grade is 
generally greater than the consumption of 
the other trains, the surplus has to be ab- 
sorbed in some other way. Consequently 
at the central station there has been in- 
stalled a water rheostat (Fig. 9) consisting 
of three rails laid in the discharge canal 
from the turbines. The distance between 
these rails and their length has been so ad- 
justed as to permit their absorption of from 
140 to 240 h.p. When a train starts to 
descend the steep grade the central station 
is advised of the fact by telephone,.and the 
engineer at the central station throws in 
the water rheostat by means of two special 
switches. The system, although some- 
what primitive, has given excellent results 
so far. 

Another interesting feature is the device 
intended to prevent accidents from the 
breakage of the wires of the sooo-volt cir- 
cuit. Referring to Fig. 8, the primary 
coils, a, b and c, of the three small trans- 
formers, are connected to three wires of 
the high- tension circuit at the points where 


FIG. 9. — WATER RHEOSTAT. 


they leave the station, and possess a com- 
mon point O, which is led to earth. The 
secondary currents of these three trans- 
formers are connected in series to a single 
circuit, in which also is connected the ap- 
paratus which will produce the interruption 
of the primary circuit at the moment de- 
signed. The secondary e. m. f. of these 
transformers is 50 volts. The automatic 
circuit breaker in the circuit at I is an are 
lamp. 

When there is nothing abnormal in the 
circuit—that is to say, when there is no 
broken wire, there is an equilibrium of the 
entire system, and the secondary coils of 
the three transformers are not traversed by 
any current. When, on the other hand, 
any one of the three wires is broken, the 
equilibrium is interrupted. The unbal- 
ancing causes the secondary coils to be ex- 
cited, and the current circulates so that the 
moment the carbons light they interrupt 


the exciting circuit of the generators. The 


tests made with this apparatus have con- 
sisted in letting a wire of the transmission 
circuit fall to the ground, and have shown 
that the interruption of the exciting circuit 
of the generators is produced in a length 
of time varying from four to seven seconds. 
The effect is then not absolutely instantane- 
ous, but it would not be difficult to increase 
sensibly the rapidity of its operation, for 
example, by substituting for the arc lamp 
a circuit breaker which would open the cir- 
cuit almost instantaneously. | 
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FIELD WINDINGS OF DYNAMOS. 


BY PROF. ARTHUR L. RICE. 


The ordinary method of generating volt- 
age in a dynamo is by moving a series of 
wires, which are wound on the armature 
core and connected in series, in a strong 
magnetic field. In order to denote the 
condition of the space in which there exists 
a magnetic field and to be able to discuss 
different intensities, the convention has 
been adopted of considering that such 
space is filled with magnetic lines or lines 
of magnetic force, and the intensity of the 
field is represented by the number of such 
lines which are supposed to exist per 
square inch. The magnetic field (or the 
lines) may be confined to an iron circuit in 
something the same way that a current is 
confined to an electric circuit; also the iron 
offers some opposition to the establish- 
ment of a magnetic field as does a con- 
ductor to an electric current. The great 
difference comes in the fact that all sub- 
stances except iron and steel oppose very 
strongly the setting up of magnetism 
through them, but do not entirely prevent 
it; while all metals and some liquids are 
more or less good conductors, but sub- 
stances such as mica, wood, rubber, cotton, 
porcelain and glass, known as insulators, 
will entirely prevent flow of current 
through them. 

The non-magnetic materials when pres- 
ent in a magnetic circuit have the same 
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j FIG. I.—SHORT SHUNT CONNECTION. 


relation to it that high resistance con- 
ductors have to an electric circuit; that is, 
they require a large force to establish mag- 
netism through them, but do not prevent 
its establishment. 

In the magnetic circuit of a dynamo there 
are included the cores of the field spools, 
the yoke joining them, the core of the 
armature and the air space, called the 
“gap,” between the armature core and the 
pole faces. All parts are of iron or steel 
except the gaps, and hence require a com- 
paratively small magneto-motive force to 
set up magnetism through them. The 
amount of magneto-motive force required 
in the iron parts depends on the strength of 
the magnetism which it is desired to set up; 
at high densities, such as are often used in 
the teeth of a toothed armature core, this 
may become considerable, but will seldom 
compare with the force needed to set up 
magnetism of the same density through an 
equal Jength of air. 

The use of the field winding is to estab- 
lish through the magnetic circuit of the 
dynamo, and especially through that por- 
tion in which the armature. conductors re- 
volve, the strong field needed for the gen- 


its normal voltage. 
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eration of emf. The magneto-motive 
force needed to set up this field is usually 
expressed in ampere turns; that is, in the 
turns of wire times the current flowing. 
The m.m.f. needed may be gotten by using 
many turns of wire and small current, or 
fewer turns and larger current. The more 
turns the greater will be the cost for cop- 
per; the greater the current, the larger will 
be the heat loss, and a limit to choice in 
this direction is set by the allowable heating 
of the field coils. This will confine the 
shunt current to not over 5 per cent of the 
line current, the value generally being 
much lower than this, depending on the 
per cent of loss allowed in the field wind- 
ing. When the number of ampere turns 
has been determined and the space allow- 
able for the coil decided upon, so that the 
average length of a turn on the coil is 
known, the size of wire is determined by 
the following considerations: 

The current in amperes through the coil 
will, by Ohm’s law, be equal to the e. m. f. 
on the field coils divided by the resistance 
of the coils; 

oe E. M. Ff. 
Nes. of field ’ 
the resistance of the fields = the resistance 
per 1000 ft. X the length in thousands; R 
field = R per 1000 ft. X 
length in ft. 


1000. 
the length in ſt. = the length of one turn X 
the number of turns. Combining these ex- 


pressions, 
amp. 
E. M. F. 
N per 1000 ft. X length of 1 turn X turns 
1000 


or the Res. per 1000 ft. = 
E. M. F. X 1000 

amp. turns X length one turn in ft. 
The e. m. ſ. used should be about 25 per cent 
less than that of the machine to allow for 
regulation by the rheostat. From the re- 
sistance per 1000 ft. the size of wire may be 
determined from a wire table. 

To decide whether the proposed wind- 
ing is allowable, it is necessary to test if 
the rise in temperature which will follow 
its use is safe for the insulation. The rise 
usually considered safe is 80 degrees F., 
and there will be a rise of 99 degs. for each 
watt loss in heating of the field coils, which 
has to be radiated from a square in. of 
surface; that is, watts per sq. in X 99 = rise 
in temp. in degs. F. The watts allowable 
per sq. in. will then be, 


_8o_ = 0.81 


and the coil must be tested for this valuc. 
For good economy the resistance of the 
shunt must never be less than 300, and is 
better made 1000 times the armature re- 
sistance. 

In determining the shunt winding, the 
flux to be established is that needed to es- 
tablish the e.m.f. when there is no load on 
the machine. When current is flowing 
through the armature there is a tendency 
to demagnetize the fields, and also the 
e.m.f. at the machine terminals is less be- 
cause of the drop in the armature due to 
its resistance. Both these effects increase 
Throw on full load 
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as the line current increases, and there- 
fore may be counterbalanced by the use of 
the line current carried around the field 
coils a number of times so that the back 
m. m. f. of the armature current is overcome 
and the magnetic field strengthened suffi- 
ciently to cause the e. m. f to rise as much 
as it will be cut down by the drop in the 
armature. By increasing the number of 
turns in the coil which carries line cur- 
rent,. which is in series with the line and 
is the “series” or “compound” coil, the 
e.m.f. at the terminals of the machine may 
be made to rise as the current flowing in 
the line increases, and thus the dynamo 
may be over-compounded for the drop in 
the line or the feeders. It is difficult to 
compute accurately before the machine is 
wound exactly the number of series turns 
needed for any given compounding; in 
order to avoid rewinding, it is customary 
to put on a considerable number more 
turns than would probably be needed and 
to shunt part of the current by a piece of 


- german silver or iron across the terminals 


of the series coil. The resistance of this 
shunt can be adjusted to give any desired 
value of compounding. The process of 
computation of the ampere turns needed 
for the shunt and series coils is being 
given in “Practical Lessons in Electricity,” 
so need not be taken up here. 

If it is desired to compound a dynamo 
after it 1s built, the number of series turns 
needed can be gotten as follows. Run the 
machine at no load and measure the cur- 
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FIG. 2.—LONG SHUNT CONNECTION. 


rent needed in the fields to bring it up to 
and adjust the field regulator until the volt- 
age is at the required value. (If the ma- 
chine is to be even compounded, this will 
be the same as the e.m.f. at no load; if 
overcompounded, it will be larger by the 
amount of the overcompounding.) Meas- 
ure the field current again. The difference 
in these two readings of field current times 
the number of turns on the field coils will 
give the ampere turns needed in the com- 

pound coil; this value divided by the cur- 
rent in the series coil will give the number 
of turns needed. In the “short shunt” con- 
nection, Fig. 1, the shunt coil is connected 
directly to the brushes so that the shunt 
current does not go through the series 
coil; the “long shunt,” Fig. 2, has the 
shunt connected across both armature and 
series coil, and the series coil does carry 
the shunt current. The former method re- 
quires a few more turns in the series coil 
to make up for the less amount of current. 
The size of wire to be used on the series 
coil is determined by the amount of heat- 
ing permissible. In general its resistance 
should not be more than the resistance of 
the armature, and it is better kept below 
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two-thirds of this value. This is a matter 
of efficiency of the machine, and any size of 
wire larger than that thus indicated may be 
used, but will increase the weight of cop- 
per on the machine and therefore the cost. 

The shunt winding is generally made of 
a single cotton covered wire wound on the 
end of the spool next the yoke; it has a 
great many turns, high resistance, and uses 
only a small current. Leads of flexible 
cable are joined to the wire and brought 
out to make connections from spool to 
spool and to terminals. 

If the shunt current of a 10-kw. machine 


RESISTANCE AT 60° F, 


OUTPUT K. W. 
Series 
Ohms. 


which runs at 125 ‘volts is to be 2.5 per 
cent. of the total current, it will be 
10000 X .025 
125 
The resistance would then be, allowing 25 
per cent of the voltage for regulation, 
125 X .75 
2 


By the same process, the resistance for the 
shunt of a 50-kw. machine would be 9.4 
ohms, but as the output increases the field 
loss allowed generally decreases, so that 
at 50 kw. it would be about 1.5 per cent 
and the resistance would be about 15.6 
ohms. For some examples of two-pole 
commercial machines the resistances are, 
for the 10-kw., 53.8 ohms, and for the 5o- 
kw., 12.4 ohms. 

The series coil is wound up of copper 
strip, flexible cable or large wire, depend- 
ing on the size of the machine. It is gen- 
erally put on the end of the spool next the 
armature so that it will have as great an 
effect as possible on the magnetism in the 
air gap. The terminals are brought out as 
bars or as heavy flexible cable. Usually all 
the shunt coils on a dynamo are joined in 
series, and the compound coils are all 
joined in series. This is more likely to 
give the same degree of magnetization in 
all the poles than any other method of con- 
nection. 

For the series coils of the previously con- 
sidered machines, the resistances at two- 
thirds of the armature resistance would be 
.0284 ohms for the 10-kw. and .006 ohms 
for the 50-kw. The actual resistance of the 
compound coils on the machines cited are 
.015 ohms for the 10-kw. and .0014 ohms for 
the so-kw. The total field loss in watts 
for the 10o-kw. would be about 260, or 2.6 
per cent of the output; for the 50-kw. the 
loss would be 932 watts, or about 1.9 per 
cent of the output. The resistances and 
field loss will be about the same for all 
well-designed machines of the same output 
regardless of the type. The resistances of 


= 2 amperes. 


= 47 ohms. 
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the fields will increase in direct proportion 
to the square of the voltage; then the field 
loss which equals 


E* 

R 
will, if the voltage be doubled, be 
(2E) 4E* E’ 
4R 4R R 


tle same as before. There will be twice as 
many turns of wire with half as large cross- 
section. 

The relation between the ampere-turns 


on the shunt and series fields is not very 


TABLE I. 
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being about what would be found in any of 
the medium speed machines on the market. 
The large per cent loss in the shunt field 


TABL II. Paercentace Lossxs. 


Total Field 
Loss, Per Cent 


Armature Loss, 
Per Cent. 


of the 50-kw. machine is due to the con- 
siderable rheostat resistance needed to hold 
the voltage down; the heat generated in the 


Heat Loss. 


SHUNT AND 


RHBUSTAT. SERIES. 


Watts. | Per Cent. Watts. 


exact, but may be averaged roughly as 
about 2 to 1. The accompanying table 
gives the resistances and losses of 125-volt 
direct-current dynamos, values being taken 
from the average of a number of tests and 


’ ARMATURE. 


Per Cent. 


FIELD AND ARMA- 


ToraL FIELD. TURR. 


Watts. Per Cent. 


rheostat is wasted. The values agree fairly 
well with the table above given by D. C. 
Jackson in his “Text Book of Electro- 


Magnetism” for average losses of a 


dynamo: 


| Improvement of the Steam Engine. 


IMPROVEMENT IN THE ECOMONY OF 
THE STEAM ENGINE. 


BY PROF. W. F. DURAND. 


The aim of those concerned with the im- 
provement of the steam engine as a prime 
mover is to decrease the cost of operation 
per unit of delivered power. This cost first 
and last is dependent on many conditions, 
chief among which are: (1) The cost of 
coal. (2) The efficiency of the boiler or the 
cost of steam in pounds of coal. (3) The 
thermal efficiency of the engine or the cost 
of the indicated horse power in terms of 
the steam, or, more properly, in terms oi 
the heat of which the steam is simply the 
carrier. (4) The mechanical efficiency, or 
the fraction of the indicated power which 
can be delivered to a driven machine, such, 
for example, as an electric generator. With 
I and 2 we are not at present concerned. 
They relate fundamentally to the boiler 
part of the power plant. We are here con- 
cerned with the economy of the steam en- 
gine alone, and this depends simply on 3 
and 4, the thermal and mechanical effi- 
ciencies of the engine. 

Regarding the latter, it may be said in 
brief that advance in this direction must 
come in improved methods of mechanical 
design and construction. Much in this way 
has been accomplished in the past few 
years. The total loss due to mechanical in- 
efficiency and absorbed by frictional resist- 
ances is probably not over 8 to Io per cent 
in good practice at the present time. With 


further advances toward ideal mechanical 
perfection, it becomes more and more dif- 
ficult to make additional steps, and it is 
probable that with present types of en- 
gines, but little more can be gained in me- 
chanical efficiency. 

Turning now to 3, the subject proper of 
the present article, we shall discuss the 
various conditions upon which depend the 
thermal efficiency of the steam engine. 

A discussion of the fundamental princi- 
ples relating to the efficiency of the steam 
engine will be found in the AMERICAN 
ELECTRICIAN for August, 1896, page 117. 
To sum up briefly these fundamental points, 
it appears from the science of thermo- 
dynamics that the ideal efficiency of any 
heat engine is expressed by the difference 
in the temperatures between which the en- 
gine works, divided by the higher tempera- 
ture measured from the absolute zero. In 
symbols this becomes: 


t: — t: 


460.7 + ts 


where e is efficiency and t: and t, are the 
higher and lower temperatures between 
which the engine works. The conditions 
to be fulfilled in order that this efficiency 
may be attained are as follows: (1) The ab- 
sorption of heat by the working substance 
must all take place at the constant upper 
temperature, ts. (2) The rejection of heat 
must all take place at the constant lower 
temperature, t. (3) The passage of the 
working substance from the higher tem- 
perature, ts, to the lower temperature, t,, 
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must be by means of an expansion in 
which no heat is either absorbed or re- 
jected. (4) The passage from the lower 
temperature, ti, to the higher temperature, 
to, must be by means of a compression in 
which no heat is either absorbed or re- 
jected. Such a series of operations consti- 
tutes the so-called Carnot cycle, and stands 
as the highest ideal toward which the ac- 
tual engine cycle should be made to ap- 
proach as closely as possible. In practice no 
one of these conditions is actually fulfilled, 
and the efficiency attained is hence only a 
fraction of the ideal. This fraction or rela- 
tive efficiency may vary from about 75 per 
cent downward as the conditions for the 
ideal cycle are more and more widely de- 
parted from. 

It will be plain now that improvement in 
the steam engine may proceed along two 
lines. (1) An attempt to raise the ideal effi- 
ciency, expecting that the actual efficiency 
will follow upward in proportionate degree. 
(2) An attempt to approach more nearly to 
the ideal conditions and thus to realize a 
larger fraction of the ideal efficiency as 
fixed by the given temperature limits. All 
methods for the improvement of the steam 
engine may be grouped under one or the 
other, or both of these headings. Let us 
examine in order the more important. 

Reference to the value of e above shows 
that improvement in the ideal efficiency 
may be realized by relatively increasing the 
numerator of the fraction. This may be 
brought about by either lowering the lower 
temperature, t:, or raising the higher, ts, or 
both, thus in any case increasing the tem- 
perature range. Practically the lower tem- 
perature cannot be much lowered. In a 
condensing engine it is the temperature 
of the condenser, and it is not practicable 
to reduce this much below 100 to 120 F. It 
only remains then to raise ts, the upper 
temperature, or the temperature of the 
steam as it enters the cylinder. This may 
be done by using higher steam pressure 
or by superheating, or both. In the 
former the pressure is raised, but without 
attempting to superheat, so that pressure 
and temperature increase together accord- 
ing to the law for saturated steam. In the 
latter the steam is heated out of immediate 
contact with water, and thus becomes 


superheated. In such case the increase of 


pressure relative to temperature is less 
rapid than for saturated steam, so that the 
temperature is higher than for saturated 
steam having the same pressure or the 
pressure is lower than for saturated steam 
having the same temperature. 

Both of these methods of increasing effi- 
ciency are attracting present attention 
from those concerned with these problems. 
It may be noted, however, that with super- 
heated steam, unless the degree of super- 
heat is considerable, it will all disappear on 
the entrance of the steam into the cylinder, 
due to the absorption of the heat by the 
relatively cold walls, as discussed further at 
a later point. It will result in such case 
that the actual temperature range will not 
be increased, though a saving will be ef- 
fected as will be seen later under another 
head. 

Let us now turn to the means available 
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for improving the process by means of 
which the heat of the steam is transformed 
into mechanical work. We must first note 
the more important ways in which the actual 
process departs from the ideal as already 
described. It will be remembered that in 
the ideal cycle the elevation of temperature 
is obtained wholly by a compression with- 
out loss or gain of heat, and that all heat 
received is taken in at constant temperature 
during the next stage of the process. In 
the actual process the water is fed into the 
boiler at a relatively low temperature, 
which is gradually raised by the addition 
of heat until the temperature of boiling is 
reached. Then during transformation into 
vapor the heat is added at constant tem- 
perature. Again, in the ideal process the 
expansion should be without loss or re- 
ceipt of heat from without. This is not 
fulfilled, because the walls of the cylinder 
absorb heat from the steam during admis- 
sion, and then give it back to a greater or 
less extent during expansion. 

Again, in the ideal process the heat is all 
given up at the constant lower temperature 
of the cycle. This is not fulfilled in the 
actual process, for expansion is rarely 
down to the back pressure, and the heat is 
therefore given up at a range of tempera- 
ture extending from that at the end of ex- 
pansion down to the final exhaust tempera- 
ture. The compression is furthermore 
usually incomplete, and in any event it does 
not deal with the actual working substance 
which is rejected from the cylinder and 
sent to the boiler as feed water. 

In addition to the losses due to these 
various irregularities of the cycle there is a 
constant loss of heat by radiation from the 
outer surface of the cylinder and piston 
rod, and by conduction through the frame, 
bed- plate, etc. 

Then again, parallel with the cyele 
through which the steam passes, there is 
also a cycle through which the metal of the 
cylinder passes, resulting in a transfer of 
heat from the boiler to the condenser with- 
out doing useful work. This operation is 
as follows: At the instant the steam valve 
opens the steam rushes in, to find itself in 
contact with surfaces which have but re- 
cently been exposed to the influence of the 
condenser or the external air. They are 
therefore at a lower temperature than the 
steam, and hence absorb heat from it, re- 
sulting in its partial condensation. 

This absorption of heat has been already 
referred to above in speaking of the irregu- 
larities of the cycle, and, as there stated, a 
part of the heat so absorbed will be given 
back during expansion. As noted, this re- 
sults in a loss by itself, but by far the 
greater part of this heat is not returned un- 
til the exhaust period. This means that it 
is carried by the exhaust steam to the con- 
denser without doing useful work. It thus 
appears that this action of the walls of the 
cylinder is equivalent to a means whereby 
a part of the heat short circuits past the 
work producing cycle in the cylinder, 
and thus escapes. The heat, which thus 
avoids the regular cycle, appears as an 


expense, but with no corresponding useful 


result. 
We may here quote from an earlier com- 
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munication by the author on this same sub- 
ject.* 

This action of the walls of a steam cyl- 
inder depends on their capacity, when at a 
lower temperature, for absorbing heat from 
the steam during admission and for giving 
it up when at a higher temperature, as dur- 
ing exhaust. The amount of such action 
depends therefore on the range of tempera- 
ture between admission and exhaust, and 
on the particular readiness with which the 
walls absorb and reject heat according as 
they are cooler or hotter than their sur- 
roundings. There are, therefore, two dis- 
tinct features to be considered—the range 
of temperature and the characteristic readi- 
ness of absorption and emission. Now it 
seems to be the case that once the walls 
of the cylinder become wetted or covered 
with a film of moisture, the absorption and 
emission of heat into and from the metal 
proceed with much greater readiness than 
when they are dry. In other words, the 
passage of heat between metal with a mois- 
tened surface and moist steam is much 
more rapid than between the same metal 
with a dry surface and dry or superheated 
steam. In the ordinary steam engine we 
have, therefore, an action of the walls due 
to the range of temperature employed, and 
to the natural capacity of cast iron to ab- 
sorb and emit heat from and to steam, 
greatly augmented by the presence of a 
more or less complete film or layer of 
water over the surface, arising from the 
condensation of the first entering saturated 
steam.” 

This action of the walls producing what 
is termed initial condensaticn is one of the 
most serious causes of loss in efficiency, 
and one which has long attracted the at- 
tention of those concerned with the im- 
provement of steam engine economy. Im- 
provement may be sought in two direc- 
tions. (1) In the use of a material for cyl- 
inders which shall reduce the fundamental 
action of the walls as above described. (2) 
By preventing the formation of the initial 
layer of moisture on the inner walls and 
thus avoiding the multiplied amount of ac- 
tion which seems to accompany such for- 
mation. 

For reducing the fundamental action of 
the walls several methods have been at- 
tempted. A material is required which 
shall be slow to absorb heat and equally 
slow to give it out. Various ways of treat- 
ing the inner surfaces of cylinders so that 
they should less readily absorb and emit 
heat have been proposed, and some have 
been tried in practice. The results, how- 
ever, have been comparatively small in 
amount, and while the engineer should al- 
ways hold this in mind as a possible means 
of increasing economy, there has not, as 
yet, been found a practicable and efficient 
mode of carrying it out. 

In the following number we shall discuss 
the more important methods. available for 
decreasing the amount of water formed on 
the cylinder wall during the cycle. This 
will bring us to the questions which are 
more particularly attracting present atten- 
tion from those interested in the economy 
of the steam engine. 


American Elettrician, Apr., 1898, p. 161. 
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TYPES OF AMERICAN LIGHTNING 
ARRESTERS. 


BY H. E. RAYMOND. 


Among lightning arresters depending 
upon a movable mechanism for are de- 


FIGS. I AND 2.—GARTON STATION ARRESTER. 


stroying devices, the Garton type occupies 
a prominent position. This arrester, the 
station form of which is shown in Fig. 1 
and the cross-sectional view in Fig. 2, is 


FIG. §.—-GARTON CAR ARRESTER. 


designed for operation on both direct and 
alternating currents of any frequency and 
voltage. Standard sizes include those for 
use on circuits of from 52 to 2000 volts. 
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resistance, shown at the right of the cut, 
from which it passes through the flexible 


‘cable to the plunger, across the spark gap 


to the ground. If current follows, the drop 
across the resistance, with which the sole- 
noid is in shunt, forces energizing current 
through the coil. The plunger, which 


FIG. 3.—GARTON RAILWAY 
STATION ARRESTER. 


normally rests on the top of the upper dis- 
charger, is drawn up by the magnetism of 
the solenoid, and the arc broken in the tube 
in which it forms. 


FIG. 7.—8. k. c. ARRESTER FOR LINE USE. 


In Fig. 3 is shown the street railway 
station form, which differs from the ordi- 
nary station arrester in the resistance of 
the graphite, and in the fact that the coil is 
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wood or iron. The car arrester, Fig. 5, is 
also similar, and is placed in a case pro- 
vided with flanges, in such a manner that 
the lower end may project below the car 
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FIG. 4.—GARTON POLE ARRESTER. 


floor and reduce the space required. The 
Garton-Daniels Company recommend the 
use of one arrester on each wire where it 
enters the building. They also employ 
choke coils made up in a convenient form. 

The S. K. C. arrester, the open form of 
which, Fig. 6, is designed for station use, 
is intended to be used on alternating cur- 
rent circuits only. The inclosed or out- 
door form, Fig. 7, is identical with the 
station type except that it is placed in an 
iron box. The arrester consists of. two 
nests of tunnel-shaped concentric brass 
castings surrounding a central cylinder. 
The diverging portions are placed at the 
top, and at both top and bottom are porce- 
lain plates grooved to fit the brasses, or 
cylinders, and hold them in certain rela- 
tive position. To the innermost cylinders 
the line is electrically connected. The out- 
er cylinders of each pair are joined by a 
metal strip, to which in the double pole 
form the ground wires are connected. 
These dischargers are held by the grooves 
in the porcelain, Fig. 8, in such relative 
positions that the parallel portions shall be 
1-16 in. apart. The upper cone-shaped or 
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The action of the arrester is such that a 
discharge coming from the line enters the 
arrester at the lower end of the graphite 


FIG. 6.—S. K. C. STATION ARRESTER, 


in shunt with part of the resistance only. 
The pole arrester, Fig. 4, is of similar 
type, inclosed in a weather-proof box of 


FIG. 8—PARTS OF S$. k. c. ARRESTER. 


flaring portions are made so that the angle 
of divergence from the perpendicular in- 
creases toward the outer discharger. By 


1000 VOLTS 
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this means it is claimed a natural sparking 
distance is obtained, and should the arc 
form, it would travel upward to where the 
terminals are further apart. This increased 
distance, together with the greater surface 
and the upward currents of air, will tend 
to break the arc. 

There are three gaps for every 1000 volts, 
each gap being 1-16 in. long. One-half a 
double pole arrester contains 3-16 in. gap. 
This distance requires, at commercial fre- 
quencies, 5000 volts to jump it, but it is 
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FIG. 9.—CONNECTIONS, S. K. C. 


claimed that at the frequency of lightning 
less than one-half will bridge the gap. This 
very considerable air space is considered an 
advantage on account of this very surpris- 
ing phenomenon, for the space allowed 
would naturally permit of a certain rupture 
of the arc and yet at high static charge 
frequencies be of low discharging poten- 
tial. The composition of the dischargers 
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ARCS AND NON-ARCING METALS. 


BY GEORGE T. HANCHETT, 


If we place two pieces of metal in inti- 
mate contact with each other and pass 
through the joint an electric current, we 
shall find that on separating the joint an 
arc occurs, the magnitude of which seems 
to depend upon a number of causes. The 
higher the voltage and the greater the vol- 
ume of current, the more intense is the arc. 
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ARRESTER, ON SINGLE PHASE. 


If the voltage is the predominant feature, 
the arc will be considerably attenuated, but 
if, on the other hand, the current is the 
large quantity and the voltage is small, the 
arc will also be very small. 

It is further a fact that if the circuit is 
broken quickly, the arc will be less intense 
and elongated than if it is broken slowly. 
Another feature which may not be unfa- 
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FIG. I0.—CONNECTIONS FOR TWO-PHASE CIRCUITS. 


is not stated, but is presumably of some 
form of cast brass. 

The arrester is made in one form only, 
the out-door type being identical with the 
station type, and simply placed in a weath- 
er-proof box. The standard unit is called 
1000 volts double pole. For voltages high- 
er than this they are used in combinations 
of single and double pole, so arranged that 
there will be three gaps for each 1000 volts. 
Fig. 9 illustrates the connections for single 
phase work to 5000 volts, and Fig. 10, the 
method of installing on two-phase three- 
wire, three-phase, etc. 


miliar to many is, that if the terminals of 
the circuit are separated from point con- 
tact, such as is shown in Fig. 1, the arc or 
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FIGS. I AND 2.—TTPES OF CON TAC TS. 


spark is very much less than is the case of 
wipe contact, such as is shown in Fig. 2. 
The first method of breaking circuit is fa- 
miliar in telegraph relays. The second ap- 
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pears in pendant gas burners, and it will at 
once be remembered that the facts just 
cited obtain, although the first thought 
would seem to be that a wipe spring con- 
tact would break so much more rapidly 
than a point contact that the arc or spark 
would be correspondingly reduced. It is 
also a fact that two terminals connected to 
a circuit which will maintain a very long 
and intense arc may be approached to with- 
in a few one-hundredths of an inch, and, 
unless contact is made, no arc will be 
formed. 

These phenomena which have just been 
cited, most of which are familiar to every- 
one, if carefully considered seem to furnish 
a reasonable basis for some most interest- 
ing conclusions which it is the purpose of 
this article to set forth 

If we are to determine the exact method 
by which an arc starts, we must consider 
the condition of the two surfaces between 
which it is formed at the moment of their 
separation. The fact that two surfaces of 
widely different potentials can be ap- 
proached within a minute distance without 
forming an arc, shows conclusively that 
with the ordinary conditions which obtain 
on commercial circuits there is no static or 
jumping effect which is measurable. 

Two surfaces are pressed together into 
close contact, and as they are separated the 
elasticity of the materials comes into play 
and the area of contact grows less and less, 
in precisely the same way as if two rubber 
spheres were pressed together and separat- 
ed. Presently the narrow isthmus of metal 
through which the current flows becomes 
so small that it is heated red hot. It be- 
comes smaller still and is vaporized, bridg- 
ing the gap with vapors of moderately high 
resistance. If the resistance of these va- 
pors is the largest part of the total resist- 
ance of the circuit there will be practically 
no arc, for as the area of contact diminishes 
the current diminishes also; but if, on the 
other hand, it is a comparatively small part 
of the resistance of circuit, and a well sus- 
tained voltage is at hand to keep up the 
magnitude of the current, the over heating | 
just described will occur and an arc will 
follow, for current will be forced through 
the comparatively high resistance formed 
by the vaporized metals. The C*R loss 
will be very great and appear in heat at 
that point, which will vaporize more of the 
terminals and assist in the formation of the 
arc. If the surfaces are rapidly separated, 
the resistance of the arc will become so 
great that the current will fail to maintain 
its value and the arc will break. With are 
machines the voltage is sufficient to over- 
come the resistance of a very long train of 
vaporized metal. 

If this is true, and the writer believes that 
it is the generally accept- 
ed theory, it follows that 
if a metal of zero restivity 
could be provided it would 
be a non-arcing metal, for 
the reason that no matter 
how attenuated its contact 
might be the resistance thereof would be 
zero, and hence the final point of contact 
would not be heated at all and the are 
would not start. 
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It also follows that if a metal was pro- 
vided that is absolutely non-elastic, and if 
two surfaces of this metal were prepared, 
absolutely plane, and pressed together into 
intimate contact, and then separated in a 
line at exactly right angles to the contact 
surface, that no arc would follow, no mat- 
ter what the current or voltage, for the rea- 
son that there would be only two resist- 
ances in the joint during the operation, 
namely, the resistance of the joint pressed 
together, and the practically infinite resist- 
ance of the short air gap. The isthmus ef- 
fect, if such it can be called, upon which 
the arc depends for its formation, would 
hot occur. Of course, the conditions must 
be such that the voltage cannot produce an 
electrostatic jumping. This theory offers 
an explanation of the point contact phe- 
nomena already referred to. 

A non-arcing metal should, of course, 
have as high a melting point as possible, 
for in this way, even though an attenuated 
contact may become gradually overheated, 
the amount that is volatilized will not af- 
ford as good a nucleus for the formation of 
an arc as will be the case with the larger 
volume of conducting vapor that the same 
heat would form from a more fusible metal. 

From the foregoing we can lay down 
the following specifications for a non-arc- 
ing metal. First, its refractory character 
should be very high. If it were absolutely 
infusible there would be no arc. Second, 
its resistivity must be very low. If it had 
no resistance there would be no arc. It 
would seem, therefore, that it is advisable 
to experiment with a highly infusible metal, 
such as platinum or iridium, and endeavor 
to make an alloy of low resistivity and at 
the same time retaining the refractory 
properties of the initial components. 

Carbon, which is the least fusible of all 
conducting substances, unfortunately can- 
not be prepared in surfaces which will 
make intimate contact with each other. 
The contact is glways granular and the lit- 
tle particles between the contact surfaces 
always become volatilized and form an arc. 
Moreover, its resistance is very high. In 
spite of these defects, carbon is one of the 
best non-arcing substances that we have, 
due to its very high refractory powers, and 
as such is used for auxiliary contacts or 
whenever a circuit is to be broken repeat- 
edly. 

Metal which, when vaporized, forms an 
exceedingly high resistance, will also be 
non-arcing, and the many metals have been 
made claiming to possess the non-arcing 
oroperty, if they have possessed any char- 
acteristic at all that would logically con- 
duce to this result, depend upon this prin- 
ciple. 

The technical press has been rife with 
discussions as to whether there was any 
such thing as cooling effect; that is to say, 
whether the presence of a large volume of 
metal in the immediate proximity of an arc 
tended to reduce its intensity and cool it 
out, as it were. It seems to the writer that 
the arc occurring between large terminals 
would be less than that occurring between 
small ones carrying the same current at the 
same voltage, for the reason that under the 
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volatilize so large a volume of metal in the 
case of the large terminals as in that of 
small ones. It is evident that with large 
terminals the “isthmus” of metal between 
the two separating surfaces would be very 
much smaller before the vaporizing point 
was reached, because the heat would be 
more rapidly conducted away. As to the 
possibility of cooling out a well established 
arc, the writer’s experience has seemed to 
show that the size of the terminals is im- 
material. 

Methods of avoiding arcs are numerous 
and ingenious, and all of them are based 
directly upon the principle of the formation 
of the arc, although the writer is not aware 


that they were applied with a predeter- 


mined notion, or for any other reason than 
that they were found to be effective. The 
simplest of these is to blow out the arc, 
either by means of an air blast or a magnet. 
The air blast blows away the conducting 
vapor and breaks the circuit. The magnet 
repels the current carrying conductor, 
which is, of course, the vapor, and pro- 
duces practically the same result. 

Another popular way to avoid the arc is 
to break it up into many parts by a number 
of simultaneous breaks in. series. This 
practically multiplies the rapidity with 
which the circuit is broken by the number 
of breaks, and in addition subdivides the 
heating energy superinduced by the break- 
ing of the circuit into many small portions, 
all of which are collectively unable to vol- 


17 


atilize as much metal as if they were con- 
centrated at a single point. In this way 
one large arc is exchanged for a number 
of smaller ones, each of which is moderate- 
ly harmless. 

Still another way to avoid arcs is to 
shunt the point where the circuit is broken 
by means of a high resistance. This is ef- 
fective only in cases of circuits where the 
sparking current is due to an inductive dis- 
charge. If applied to an ordinary non-in- 
ductive break it would simply reduce the 
arc in proportion to the current that it de- 
flected from the main switch jaws. If the 
resistance that is placed in multiple with 
the arc be low, it will deflect considerable 
current from the main switch jaws and 
largely reduce the arc occurring there, but 
in such cases it will be usually necessary to 
break the auxiliary circuit also. 

This principle is adapted to main circuits 
in which the copper contacts are reinforced 
by carbon. The copper contacts are sup- 
posed to carry the current, the carbon to 
take the arc. In order that the arcs shall 
come for the most part to the carbon cir- 
cuit, its resistance must be extremely low. 

Another method of transferring the arc 
applies in cases where the resistance of the 
contact is not material, and main switch 
and auxiliary break are arranged in series. 
In this combination the carbon contacts 
must open first in order to take the arc, 
whereas in parallel combination they are 
opened last. 


Alternating Current Motors. 


ALTERNATING CURRENT SYNCHRONOUS 
AND INDUCTION MOTORS. 


BY ERNST JULIUS BERG. 


Although during recent years a great 
variety of alternating current commutator 
motors, such as series motors, shunt mo- 
tors and reaction motors have been built, 
their field for usefulness has been so lim- 
ited, compared with synchronous motors 
and induction motors, that in this article 
attention will be confined solely to the lat- 
ter. l 

SYNCHRONOUS MOTORS. 


By far the larger number of alternating 
current motors used at present are of the 
polyphase type. This type has many elec- 
trical advantages, such as higher efficiency, 
ability to start with considerable torque, 
and is commercially preferable on account 
of its lower cost. Single-phase synchronous 
motors are operated in very few places. 
They are, however, entirely feasible, even 
at 125 cycles, provided the rate of rotation 
of the generators is uniform; that is, pro- 
vided the generators are belted to fair 
regulating engines or water wheels, or di- 
rectly connected to engines of extremely 
close speed regulation. 

As an interesting instance of such an in- 
gtallation may be mentioned the station 
of Chatham Electric Light Company, of 


given conditions it would be impossible tọ - New York, in which a smooth-core, high- 


frequency, single-phase alternator is run 
successfully as a synchronous motor from 
an iron-clad, high-frequency generator. 
This is not mentioned to show an ideal 
combination, but simply as indicating that, 
even under extreme conditions, high-fre- 
quency, single-phase, synchronous motors 
are feasible. Owing to their mechanical 
construction, smooth-core machines are 
not as feasible as iron-clad, since the wind- 
ing is not as rigidly held, and therefore 
may strip off if the motor is thrown on to 
the line at the wrong time, or when a very 
large current would be taken. 

Iron-clad synchronous motors run from 
iron-clad alternators should always be feasi- 
ble under the assumption of fair speed 
regulation, as stated above. 

Low-frequency synchronous motors are 
almost all of the polyphase type since, with 
the introduction of the lower frequency, 
polyphase systems, as a rule, were also 
adopted. An exception to this statement 
may be the monocyclic 60-cycle installa- 
tions, of which there are a number in which 
synchronous motors are used. 

Synchronous motors are of similar con- 
struction to generators. As a rule, they 
are not composite wound, but are sepa- 
rately excited. This construction is adopted 
chiefly for simplicity, and also because the 
field adjustment necessary to make a syn- 
chronous motor run non-inductively at all 
loads is very small—much less than that 
necessary in order to obtain constant po- 
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tential from the same machine run as a 
generator of the same electrical output. 

To illustrate this, in Figs. 1. 2 and 3 are 
given saturation, compounding curves and 
phase characteristic of a small three-phase 
synchronous motor. 

It is interesting to note that in order to 
maintain constant potential at a certain 
load when this machine is run as generator, 
the field excitation is higher than that when 
giving the same output as a synchronous 
motor, so that, for instance, when operat- 
ing it as generator at 110 volts, the no-load 
excitation is 1900 ampere-turns; with 105 
amperes load, which corresponds to 20 kw. 
output, the field excitation is 2430 ampere- 
turns. 

From the phase characteristic given in 
Fig. 3 it is seen that, for the same output 
as a motor, the excitation for non-inductive 
input to the synchronous motor is but 2150 
ampere-turns. | 

The lower curve on Fig. 3 gives the 
phase characteristic at no load, and shows 
that the alternating current increases if the 
excitation is increased, or reduced, from 
the value which corresponds to the non-in- 
ductive position. With reduced excitation 
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30 per cent, or thereabouts. The current 
taken by a synchronous motor without field 
excitation is, however, lagging, and thus 
its usefulness as a compensator in systems 
of induction motors and such apparatus, 
which also take lagging current, would be 
nullified. 

The effect of this compensation of idle 
currents, or what is called phase control, 
by a synchronous motor, although fre- 
quently discussed, is rarely appreciated. 

Assume a system in which the wattless 
component of current is as high as 30 or 40 
per cent, and that this is to be compensated 
for by a synchronous motor of the same 
capacity as the other load on the system. 


-The excitation of the synchronous motor 


has only to be increased by such an amount 
that the full-load current taken by the mo- 
tor is increased 414 per cent and 8 per cent, 
respectively, which would not materially 
affect its overload capacity; indeed, it is 
almost impossible to load a synchronous 
motor sufficiently high to stop it, provided 
that the voltage impressed upon the motor 
is constant and the power behind it stable. 

Often synchronous motors are used to 
give a stable point of voltage in the receiv- 
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plishes the result without loss of power, but 
introduces an extremely poor power factor 
in the starting moment; consequently, this 
method, as a rule, will have a bad effect on 


the generator by reducing its voltage and 
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causing a general disturbance in the sys- 
tem. The last-mentioned arrangement of 
reducing the voltage by the use of compen- 
sators is the proper method, since the com- 
pensator acts as a transformer and the re- 
duction in voltage is not followed by loss 
in power or by the introduction of large 
wattless currents. In other words, the volt- 
amperes input for a given starting torque is 
very much less in the last case. 

At the moment of starting the synchro- 
nous motor acts more or less as a station- 
ary transformer in which the armature 
winding is the primary and the field wind- 
ing the secondary; therefore, since usually 
the field winding has very many more turns 
per pole than the armature winding, the 
electromotive force induced in the field 
spools is extremely high, and special pre- 
cautions have to be taken to insure safety 
from burning cut. This is done by open- 
circuiting the field windings in several 
places so as to leave only a few poles con- 
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FIGS. I, 2 AND 3.—CURVES OF THREE-PHASE SYNCHRONOUS MOTOR, 20 KW., IIO-VOLTS. 


the synchronous motor is made to take lag- 
ging current, when increased, to take a 
leading current. The upper curve shows 
the same relation with full load on the ma- 
chine. 

From this, it is evident that to make the 
synchronous motor run at minimum cur- 
rent at all loads, its excitation should be 
slightly raised with the load. However, 
even should the excitation be left constant, 
the increase in current at full load would 
be extremely small, 1 or 2 per cent; thus, it 
would be unnecessary to change the excita- 
tion with the load in this particular syn- 
chronous motor, if it were not that other 
results were expected, such as compensa- 
tion for lagging currents introduced by 
other apparatus in the system. Even should 
the field of the synchronous motor break— 
that is, the motor run without direct current 
field—it would still run and give its rated 
output. The alternating current taken by 
the motor would, however, increase, and 
if the motor had a long air-gap, this in- 
crease will be large, though small with a 
small air-gap. 

It is readily possible to build a synchro- 
nous motor in which, if the field is broken, 
the full load current will only be increased 


ing circuit. This is done by changing the 
excitation of the motor so that it is made 
to take leading or lagging currents which, 
going over a line of some self-induction or 
other reactances, causes the voltage to in- 
crease or decrease as the need may be. This 
arrangement gives a condition similar to 
that obtained if the synchronous motors 
were generators. 

In starting, a polyphase synchronous mo- 
tor can readily be designed so as to give 
full load torque. Its current at starting, 
however, is large, usually four or five times 
the full load current, and consequently it 
is not the best motor for conditions where 
good starting torque is required. When 
a synchronous motor is started, it is ad- 
vantageous to reduce the voltage so as to 
limit the current. This reduction in volt- 
age can be accomplished in several ways— 
for instance, by inserting resistance in the 
line, by inserting reactance in the line, or 
by compensators. 

By the use of resistances, the starting 
current is lessened by consuming electro- 
motive force, that is, by waste of power, and 
is, therefore, as a rule, not to be recom- 
mended. Reducing the current by means 
of reactances in series with the line accom- 


nected in series; also, by short circuiting 
the field winding, and, finally, by making 
the body of the field spools of rather heavy 
metal, so as to act as a short-circuited sec- 
ondary at the moment of starting. 

Depending upon which of these methods 
are uscd, the starting torque and the rela- 
tion between the starting torque and the 
Starting current changes. As a rule, when 
the field windings are left open-gircuited, 
the most favorable starting condition is 
obtained; with the field winding short-cir- 
cuited, the condition is poorest, although 
the safety factor is highest in this case. By 
using a low-resisting short circuit around 
the spools, a fair starting torque with a 
fair starting current is obtained, and this 
method is probably the best all around. 
When up to speed, the fields are excited in 
the usual way by direct current. 

Although induction motors, as well as 
synchronous motors, are sensitive to the 
speed regulation of prime movers, there is 
no doubt that a synchronous motor re- 
quires a much closer speed regulation than 
induction motors. Therefore, before decid- 
ing upon the installation of synchronous 
motors, a thorough investigation of the 
prime mover has to be made. As a rule, 
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water power, which gives a uniform rate of 
rotation of the prime mover, does not offer 
any difficulties, but often steam engine 
driven alternators prohibit their use. This 
is frequently the case when the generator 
is direct connected to a slow speed engine; 
with belted generators difficulties are rarely 
expericnced. The more poles a given al- 
ternator has, the the closer speed regula- 
tion of the engine is required. Indeed, the 
percentage speed variation permissible is 
indirectly proportional to the number of 
poles; therefore, very often low-frequency 
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synchronous motor systems can be in- 
stalled from steam engine driven alternat- 
ors, whereas high-frequency systems would 
be prohibited. 

It must finally be borne in mind that all 
generators feeding synchronous motors 
must be operated in parallel, since they will 
stop if the load is thrown off one generator 
to another without first having them in 
multiple. 

In a concluding article the subjects of 
poly-phase and single-phase induction 
motors will be considered. 
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Calcium Carbide,—At a recent meet- 
ing of the Polytechnic Society at Berlin, 
M. Nicolai read a paper on the manufacture 
of calcium carbide, from which the “Elec- 
trical Engineer’ abstracts some interesting 
data. The author stated that the best pro- 
portions of mixture were 100 parts by 
weight of lime to 70 of coke. Lime aver- 
aging 99 per cent of calcium oxide and 
coke low in ash will produce almost pure 
carbide. The coke should not run higher 
in ash than 5 per cent. Charcoal proves 
unsuitable for the furnace process, but in 
the smelting machine invented by the 
author it can be used. In this machine 
the material to be smelted is compressed to 
a suitable depth on an electrical conductor, 
and the arc touches the compressed mass 
only at the moment of smelting. The 
burning of the carbon, or the carrying off 
of fine particles of lime, is impossible, be- 
cause the hot gas developed escapes di- 
rectly into the open air without coming in 
contact with the charge. In the manu- 
facture of carbide care should be taken 
that the raw material is not burned by the 
hot gas, as is often the case in the electrical 
furnace. The raw material should be ex- 
posed to the electric arc only so long as is 
necessary for its conversion into carbide, 
and in this way the loss of material and of 


electric power may be reduced to a 


minimum. 


Explosions of Fire Damp by Incan- 
descent Elements. — Notice has been 
taken in these columns in other issues, of 
the elaborate experimental work of MM. 
Couriot and Meunier upon the conditions 
of explosion of mixtures of fire damp and 
air, such as are met with in coal mines. 
Later researches made by these experi- 
mentalists have been presented to the 
Académie des Sciences, and have shown 
conclusively that an incandescent filament 
will not ignite this mixture, even in its 
most explosive proportions. The bulbs of 
incandescent lamps were filled with gas, 
and the lamps not only carried up to their 
customary incandescence, but forced far be- 
yond it. The only result noticed was a de- 
composition of the gaseous mixture with 
the formation of carbonic oxide and water 
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vapor. In this atmosphere, surrounding 
the filament, a break in the latter giving 
rise to a flash would not ignite the remain- 
ing gas; if, however, a spark, especially one 
due to a rupture of a current of one or 
more amperes, took place in the gas, its 
explosion was found to be practically cer- 
tain. 

Probably the whole of the results of this 
work may be summed up by the statement 
that electrical apparatus are absolutely safe 


in fiery mines if they can be guarded 


against the possibility of a spark or flash. 
The breaking of an incandescent lamp will 
not fire the most explosive mixture, but 
the snapping of a switch may very readily 
do so. 


Home Made Fluorescent Screens.— 
The (London) Electrical Review’ ab- 
stracts a communication in the “British 
and Colonial Druggist“ describing simple 
fluorescent screens. The method of mak- 
ing the screen, as given by the author, is 
as follows: Take a plate of glass, say 6% 
ins. x 8% ins., and make a mat of stout 
paper, having an opening about 5 ins. to 
7 ins. This mat is to be wetted with glycer- 
ine or gum-arabic mucilage and pasted 
over the plate, which is then to be covered 
with collodion, varnish, or mucilage con- 
taining a little glycerine. The powdered 
salt is then to be sprinkled quickly and 
evenly all over the surface. Calcium 
tungstate is recommended by the author as 
the best material, though he considers a 
salt of uranium (the particular salt not be- 
ing specified) as giving excellent results. 

If parchment, cardboard, ebonite or such 
material be used in place of the glass, one 
may put a coating on both sides, and in 
this way even up any inequalities of deposit. 
If glass is used, the coated side, which 
must face the tube (away from the ob- 
server), must be covered, over the layer 
of salt, with a piece of thin celluloid or 
opaque paper. When the platino-cyanides 
are used they should be mixed with var- 
nish and spread on a glass or paper surface. 
The difficulty is to get an even coating, but 
a roller may be applied on any surface but 
glass, with satisfactory results. The author 
states that a vehicle of equal parts of paraf- 
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fine and vaseline, melted together and con- 
taining the salt in the proportion of about 
one-quarter of an ounce for a screen of the 
size mentioned, gives most satisfactory re- 
sults. It is applied while it is warm and 
sticky by means of a spatula. The trouble 
with this particular compound is that it is 
liable to melt and run in a warm atmos- 
phere. | 


Electric Mountain Climbing.—Some 
interesting figures with regard to the new 
Gornergrat Railway, in Switzerland, are 
given in “Le Journal des Transports.” 
This railway was opened on Aug. 20, last, 
and is the highest railway in Europe now 
in operation. By means of electric trac- 
tion the traveler is taken up to an altitude 
of 9810 ft., making this ascent from the 
Zermatt Hotel, itself at an altitude of 
about 5000 ft. 

The object of building the road was to 
substitute a more rapid, economical and 
infinitely more convenient method of tran- 
sit for the mules, which have been used 
from time immemorial for this purpose. 
It appears that a mule costs 15 francs, and 
the driver expects 2 francs, and that this 
power can only be used in going up the 
mountain, because it is more comfortable 
and convenient.to walk down than to ride 
down on a mule sloping forward at an 
acute angle. The electric line charges 12 
francs to go up the mountain, and 18 francs 
for the round trip, and takes less than one- 
third of the time occupied by the mule 
transit method. This railway will be re- 
membered as one of the very few on which 
polyphase motors are used for traction pur- 
poses. Three- phase current generated 
from water- power from à neighboring 
stream is fed directly to two parallel trolley 
wires and the track, and the locomotives 
are furnished with two trolleys; the ascent 
being, of course, at a perfectly constant and 
uniform speed. 


Electricity in Agriculture. — The 
(London) “Electrical Review” abstracts at 
some length an article on this subject, re- 
cently appearing in Electrotechnische 
Zeitschrift,” describing two successful in- 
stallations of electric plowing. It is stated 
that, in Germany at least, the cost of elec- 
tric plowing compares favorably with that 
of steam plowing. In the first case de- 
scribed a farm is supplied with its whole 
light and power from a central station of 
60 h. p. Alternating current at 1000 volts is 
generated and used principally for lighting. 
For driving the pumps, threshing-machines, 
plows and other machinery, a direct current 
at 500 volts is used. The director of the 
farm estimates the total consumption of 
energy at about 110,300 h.p. hours per year, 
about half of which is used for working the 
plow. Two hundred and fifty acres are 
plowed annually, and the estimated cost is 
$7.81 per acre. 

On the royal farms in Prussia similar ex- 
periments have led to similar results. A 
communication to the Minister of Agricul- 
ture in that State puts the cost of electric 
plowing in heavy soil with deep cultivation 
at from $11.25 to $14.25 per acre, as against 
steam-power plowing at $21.25 per acre. 
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The mechanism used at Dahlwitz, the farm 
mentioned above, is extremely simple. The 
motor wagon contains a motor driving the 
winding drums, and the motor may also be 
coupled to the driving wheels of the wagon 
to give it the proper advance at the end of 
each traverse of the plow. Three men are 
required to tend the apparatus. The depth 
of the furrow is 8 ins. to 10 ins., and the 
speed of plowing about 3 ft. per second. 
At this rate of working, the consumption 
of current varied from 30 amps. to 50 amps. 
at 500 volts. 


————= $= 


Electrical Machinery in Australia.— 
An article in a recent number of L'Eclair- 
age Electrique” gives the views of the 
French Consul-General in Australia as to 
the market for electrical machinery, and 
especially telegraph and telephone ap- 
paratus in that country. It is interesting 
to note that the imports of these articles for 
the year ending July, 1898, showed an in- 
crease of value of over $400,000 over those 
imported the year before, and the French 
official bewails the fact that none of these 
goods were French. He says that the im- 
ports came principally from England, the 
United States, Germany and Belgium. He 
reaches the conclusion that the only way in 
which the French manufacturer can suc- 
cessfully enter this market is by thorough 
study of the electrical conditions, so that 
he can exactly meet the demand to which 
these give rise. 

This is an eminently sensible idea. The 
fact that such studies have not been made 
has led to the loss of much trade by Eng- 
lish firms doing business in the Colonies. 
The expansion of German commerce into 
the remote parts of the earth has been very 
largely due to the intelligent study by Ger- 
man manufacturers of the conditions of the 
markets, including the desires of the pur- 
chasers. A striking instance of this was 
noticed recently in the Continental papers. 
A large German electrical manufacturing 
establishment sent two young men to 
China, where both were to study the lan- 
guage and become familiar with the condi- 
tions. At the end of a certain time one 1s 
to return to the office in Germany, while 
the other remains in China, and in this way 
a perfect understanding will be established 
between headquarters and the outpost of 
trade which they proposed to establish in 
the East. The idea is so good that it is cer- 
tainly worth while for American manufac- 
turers desiring foreign trade to give it care- 
ful attention. 


Telephone Line Protection in Switz- 
erland.—The Swiss Governmental Bureau 
of Telephones has issued a circular describ- 
ing at great length and with much care the 
precise methods that shall be adopted by all 
users of telephones and telegraph apparatus 
in that country for the protection of their 


lines and instruments against heavy cur- 


rents and lightning. The circular is de- 
scribed at some length by “L’Eclairage 
Electrique,” from which the accompanying 
illustration is taken. The most interesting 
details are those connected with telephone 
protection, and the method recommended 
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is shown in the diagram. At a point upon 
each side of the circuit, immediately upon 
its entrance into the building, is placed a 
tube containing the usual fusible wire cut- 
out, the length of the tube depending upon 
the voltage of power currents in the neigh- 
borhood. Between these fuses and the ap- 
paratus to be protected are heating-coils, 
which open the circuit for a steady current 
of 0.2 amp. flowing for a few minutes. The 
fuses blow at a current of 2 amps. The tele- 
phones are required to be mounted upon 
marble or slate boards, as are the various 
parts of the protective system. Between 
the connections of the fusible wire and the 
heating coil is attached an ordinary carbon 
lightning arrester, as clearly shown by the 
figure. In addition to these precautions to 
be taken by the operator of the telephone 
line, the owners of high-current lines of 
whatever sort are required to protect their 
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wires, at points where they cross telephone 
and telegraph lines, with a network of wires 
bound together to form a structure sufh- 
ciently strong to resist snow, high winds 
and the usual strains, and to sustain the 
weight of any number of telegraph or tele- 
phone wires or cables that may possibly 
fall upon it. The Swiss seem reasonably 
certain, if these rules are carried into uni- 
versal effect, to be safe from any accidents 
due to the causes against which they guard 
in this manner. 


Electrical Waves and Selenium.— 
1 Elettricità“ abstracts from an article by 
Sig. B. Agostino, appearing in “Nuovo 
Cimento,” upon researches as to the sus- 
ceptibility of selenium to electric waves. 
The analogy existing between electro mag- 
netic and luminous phenomena led the 
author to suppose that electric waves 
would perturb the conducting qualities of 
this material in a way analogous to the ef- 
fect of visible light. The selenium was crys- 
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tallized in small glass tubes having elec- 
trodes at their extremities and connected in 
one of the branches of a Wheatstone 
bridge. The tubes were placed in the focal 
line of a cylindrical reflector, which re- 
ceived the radiation from a Righi oscillator. 
Heavy metallic screens were interposed be- 
tween the spark-gap and the Thomson gal- 
vanometer and electrometer used in the 
measurements. The result of the experi- 
ment made with the selenium tube in dark- 
ness, or exposed only to the action of the 
electric waves, showed a very small change 
in its resistance (not more than 1.5 per cent 
at most), and in some cases showed a 
diminution and in others an augmentation 
of the resistance. On account of these 
variations being of about the same magni- 
tude as the limits of error of the experi- 
ments, the author concludes no variations 
can be attributed to the direct action of 
electro-magnetic waves. 

This singular fact seems to indicate that 
the peculiar effect exercised by radiation 
upon selenium is confined to definite wave 
lengths. So far as the writer knows there 
have been no experiments made, until these 
described above, upon the action of radia- 
tion of wave lengths, other than those of 
ordinary visible light, upon this interesting 
material. As it seems unquestionably cer- 
tain that the first definite steps in the direc- 
tion of seeing by electricity, or transmitting 
light as we now transmit sound, will be in 
some way through the agency of selenium, 
it would unquestionably repay any experi- 
menter having the necessary apparatus at 
his disposal to study this whole question at 
length. 
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An Electrical Barber Shop.—“ L' Elec- 
tricien” gives a very animated description 
of a barber shop in which most of the 
familiar operations are conducted by elec- 
tricity. For example, hot water is obtained 
by passing the stream of a hydrant through 
a German silver tube in a soapstone case, 
the tube being electrically heated, so that 
the water is nearly boiling when it passes 
out at the spigot. “For the crimping of the 
frizzes of our young ladies there is no 
longer necessity for recourse to the hot 
iron. For a long time the defects of this 
method of heating have been noticed, for 
the capillary artist sometimes forgets and 
leaves the iron in the heating apparatus too 
long, so that when it is used with blonde or 
brown hair, if it does not make a burn, it 
makes the hair red, which is even more dis- 
astrous.” The new curling irons heat them- 
selves. In the interior of the rods is a 
ferro-nickel wire, which can be brought up 
to the proper temperature and will then re- 


main at this same temperature indefinitely. 


But it is in the cutting of the hair that 
electricity has produced the most complete 
revolution. The scissors have slowly given 
way to clipping machines, and these, in 
their turn, must disappear before an elec- 
trically heated platinum wire, with which 
the hair may be burned off. The apparatus 
as described, consists of a metallic comb, 
along one side of which is stretched the hot 
wire, and as this is passed through the hair, 
the red hot wire burns it off neatly and 
smoothly, and at the same time seals up 
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the ends of the hair; it being supposed in 
this way to produce a very desirable effect. 
The method is, of course, entirely antisep- 
tic, but it hardly seems likely that the air of 
a barber shop will be very pleasant when 
these new methods obtain a wide popu- 
larity. 


Electric Metal Working.—M. H. Bril- 
lié publishes, in the Revue Génerale des 
Sciences, a very important article upon 
the various methods of electric smelting, 
forging, soldering, etc. His paper is one of 
great thoroughness and value, and deals 
largely with the developments of these sub- 
jects in the United States. Among the 
numerous processes mentioned, however, 
are some that are worthy of particular note, 


FIG. I.—ZERNER’S ELECTRIC BLOW-PIPE. 


and of these a few are described in detail 
below. 

The electric blow-pipe of Dr. H. Zerner 
is illustrated in Fig. 1. The principle of 
this invention is extremely simple. An arc 
at a potential difference of about 85 volts 
and with a current of 20 amps. is established 
between the carbons C and C'. The two 
coils, S, are solenoids producing a mag- 
netic field in a direction at right angles to 
that of the arc, causing the latter to be pro- 
jected to one side, as shown at A. The 
regulation of the carbons is effected by the 
screw V, as clearly shown in the figure. 

- This simple apparatus is used a great deal 
in England, especially in the manufacture 
of bicycles for brazing the tubes of the 
frame, and in work on thick plates of steel, 
as, for example, boiler iron. The great ad- 
vantages possessed by this form of instru- 
ment are at once evident, as it is easily 
handled, light, and gives an exceedingly 
high temperature and at a very definite 
point. The author suggests that it could 
be usefully employed in nearly every situa- 


FIG. 2,—ZERNER’S ELECTRIC BLOW-PIPE. 


tion where the oxy-hydrogen blow-pipe is 
now in use. It may be useful in the opera- 
tion of lead burning in the manufacture of 
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accumulators. Fig. 2 shows a similar ap- 
paiatus, which is self- regulating and used 
for larger and heavier work than that de- 
scribed. j 

The Bernardos system was described at 
some length in these columns in the No- 
vember issue. Fig. 3 shows an application 
of this method to the welding of a flange 
on a pipe. It will be noticed that the ma- 
terial upon which the work is being done 
is connected to the positive terminal of the 
circuit, while the carbon points, which are 
held in the workman's hands, are connected 
through the resistances, rr’, to the negative 
side of the circuit. This operation is said 
to work with great rapidity and satisfac- 
tion, but a practical point of much impor- 
tance in connection with it is to heat the 
metal to be operated upon to a dull red 
heat in an ordinary fire before exposing it 
to the arc temperature. The process is used 
considerably on the Continent for the re- 
pairing of boilers, cracks and fissures in 
steel plates being easily mended in this 
manner and filled up with melted metal. 

The author mentions an exceedingly sim- 
ple method of welding together end-wise 
two copper wires, or even wires of dissim- 
ilar metals, such as copper and platinum. 
They are connected, one to each side of a 
circuit of about 50 volts, and separated so 
that an arc plays between them. When the 
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FIG. 3.—WELDING ON A FLANGE. 


ends are white hot and melted they are 
thrust together and the current instantly 
turned off. The welding is said to be very 
perfect, and metals as dissimilar as copper 
and platinum may be readily welded to- 
gether in this manner. 

A very interesting application indeed is 
illustrated in Fig. 4. This is electrical heat- 
ing by radiation. The figure shows the 
process applied to the soldering of metallic 
ornaments upon watch cases; ss are small 
spirals of platinum wire wound on the face 
of a slate block, upon which are laid the 
watch cases and, in position upon them, 
the metallic ornaments to be attached. 
Each case is covered by a metallic cover, C, 
which excludes the air and localizes the 
heat. Either continuous or alternating 
currents may be employed with perfect suc- 
cess, and the operation described above 
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carried on with great celerity and cheap- 
ness. 
M. Brillié’s article goes into an extended 
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description of many other processes to such 
a length that space does not permit its fur- 
ther abstraction here. 


Electro-Magnets on Cranes.—Con- 
sidering the enormous lifting power of elec- 
tro-magnets, says “Le Génie Civil,” it is 
astonishing that they are so rarely applied 
to hoisting and carrying apparatus. In all 
England there are only four or five. A 
description of these, abstracted by that 
journal, from ‘“Glasers Annalen für 
Gewerbe und Bauwesen” may be of in- 
terest: At the Sandycroft Iron Works, iu 
England, the hooks of all the cranes have 
been replaced by electro-magnets. One 
of them, which can sustain a load of two 
tons, consumes 5.5 amps. at 110 volts, or 
something less than a horse-power. It 
appears that on account of the saving of 
the time formerly required to attach the 
load to the hook, the same work can be 
done in an average of one-eighth of the 
former time required, and with three men 
instead of six. For loading cars with 
rolled iron and other metallic pieces the 
same economy has been noticed. At the 
Woolwich arsenal electro-magnets are used 
for the handling of projectiles weighing 790 
pounds, intended for use in the IIo-ton 
cannon of the English Navy. Formerly the 
handling of these monstrous projectiles 
was very troublesome, on account of the 
difficulty of properly slinging them in 
chains or ropes for attachment to the hook 
of the crane. The loss of energy occa- 
sioned by the use of these lifting magnets 
is absolutely negligible in comparison with 
the gain in convenience and saving of 
power occasioned by its use. 

It will be remembered that the Illinois 
Steel Company, in this country, also uses 
magnets, of larger power than those de- 


DaTa or Lirrinc ELECTROMAGNETS. 


Lifting Power. Power Absorbed. |Weight. 


2.420 bs. 605 watts, O. 8 h. p. 297 lbs 
Sandycroft J 2.420 lbs.. 990 watts. 0.29 h. p. 258 Ibs 
Woolwich 3.586 lbs..| 120 watts, 0.16 h. p. 44 Ibs 
Illinois 12,880 Ibs. 960 watts, 1.29 h. p- 


scribed above, for handling steel bars and 


plates. The table above gives a compari- 
son of the lifting power, current consumed, 
and weight of these magnets. 


Gas Driving for Small Electric 
Plants.—An extremely interesting article 
in “L’Industrie Electrique” describes an 
installation for the production of wood gas, 
by the Riché process, for use in a dynamo- 
driving gas engine. Instead of burning the 
wood under a boiler in the usual way, if 
it can be converted easily and cheaply into 
gas and the greatly superior efficiency of 
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the gas engine is utilized, there will be an 
evident saving in cost for fuel consumed. 
The Riché gas is intermediate in heating 
power between ordinary illuminating gas 
and Dawson producer gas and Siemens’ 
gas, having a heating power of about 110 
metric calories per cubic foot. 

Wood gas has been known since 1798 
and many varieties of apparatus have been 
invented for its production. The peculiar- 
ity of the Riché process is that the gas 
made by direct distillation of wood is 
passed through a red-hot column of the 
charcoal resulting from a former opera- 
tion, and, by judicious admixture of air, 
practically the whole of the wood, with the 
exception of the mineral ash, is converted 
into gas. Its relative composition is well 
shown in the subjoined table: 


AMERICAN ELECTRICIAN 


that was lacking was the dynamos. Five 
days before the inauguration the manager 
of the affair learned, to his horror, that the 
dynamos were still at Buda-Pesth. Not to 
light the town, and, above all, not to light 
the theater, at the advertised time, would 
be an humiliation to be avoided at any 
cost. To put in a temporary steam plant 
and make a provisional installation could 
not be thought of, because the many-col- 
ored posters which had been distributed 
over a considerable part of Italy an- 
nounced that the current was coming from 
fifteen miles away.“ The only solution 
was the one adopted. 

A few miles away from the generating 
station was another, supplying the village 
of Rieti, also fifteen miles away, but in 
precisely the opposite direction. A tem- 


COMPOSITION AND THERMAL Power or Gas ENGineE Fvag_s. 


Percentage Composition. 


Kind of Gas. 


Illuminating Gas 
Siemens’ 
Water 

Dawson (coke) ** 
Rich 8 


Space does not permit a description of 
the details of the process, but a considera- 
ble series of experiments have proven that 
one brake horse- power may be had for 
about 35 cubic ft. of the gas, the engine 
working at full load. In France, where 
wood is considerably more expensive than 
it is in the United States, the cost of man- 
ufacturing the gas is in the neighborhood 
of 15 cents per 1000 cubic ft., and motive 
power produced through its agency costs, 
therefore, for combustible ,0.6 cent per 
horse-power hour. 

For small installations in out-of-the-way 
places, where coal is expensive, it seems 
that this process has many points of great 
value, and that it is well worth the atten- 
tion of engineers who are exploiting elec- 
trical installations in our new dependen- 
cies. For example, in Porto Rico inferior 
coal costs about $5 a ton, at the coast; it 
cannot be had for any price in the interior. 
Wood, however, can be had for the cutting 
anywhere. 


An Electrical Expedient.—Our some- 
what spirited contemporary, l'Industrie 
Electrique, gives a short account of an 
expedient adopted at the village of 
Spoletä, in Umbria, to avoid the disap- 
pointment of the public, who were ex- 
pecting the opening of a new transmission 
line intended to supply the place with light 
and power. 

“All the preparations had been made to 
worthily receive the current, which was to 
come from 15 miles away. The walls of 
the houses had been newly white-washed, 
the window shutters given a fresh coat of 
green, and the local policemen rigged out 
in new uniforms. More than this; at great 
expense an excellent theatrical troupe had 
been secured to give a free show in the 
village theater. All was ready; the in- 
stallation in the town, the transformers, 
the line from Spolet4 to Marmora, and all 
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porary line was run and both circuits put 
together to work in series, the existing 
supply being of the constant-direct-current 
variety. At Spoletá a motor was put in 
this circuit, and drove a dynamo, which ac- 
complished the lighting. The total length 
of the transmission was 68.2 miles, the 
constant current being of 30 amps., and 
about 200 h.p. in motors being included in 
the circuit. 

It is believed that this is one of the long- 
est commercial transmissions that has yet 


been made. . 
NOTES. 


Electrical Exhibition.—The stockholders of 
the Electrical Exhibition Company, which 
so successfully carried out the electrical 
shows held in New York in 1896 and last 
year, decided unanimously at a recent meet- 
ing to hold another electrical exhibition in 
New York in 1899. The following officers 
and directors were elected: C. O. Baker, 
Jr., president; H. L. Shippey, vice-presi- 
dent; Geo. F. Porter, secretary and treas- 
urer; H. H. Harrison, L. F. Requa, J. W. 
Godfrey, C. A. Lieb, directors; Marcus 
Nathan, general manager. As these gen- 
tlemen were connected with two previous 
exhibitions, their experience gives assur- 
ance that the electrical show of 1899 will be 
a success flattering to the industry which it 
is to represent. 


Thickness of Transformer Plates.—In an ar- 
ticle in the November number of the 
“Physical Review,” Prof. F. Bedell and 
Messrs. R. M. Klein and T. P. Thompson 
publish a mathematical investigation as to 
the best thickness of transformer plates. 
While eddy currents decrease as the plates 
are made thinner, the hystereses loss in- 
creases with such decrease, since the mag- 
netic density increases, owing to the 
greater percentage of space between plates. 
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The conclusion from the investigation is 
that there is a wide working range for the 
best thickness of plate, say, from 10 to 15 
mils for practical purposes. 


Cost of Generating Machiaery—In a paper 
read before the recent annual meeting of 
the American Society of Mechanical En- 
giners, Mr. Wm. H. Bryan gives some in- 
teresting figures as to the cost of boilers, 
engines, dynamos, etc., for a modern com- 
mercial building, consisting of three 125- 
h.p. engines and three 75-kw. dynamos. 
The cost of the water-tube boiler plant was 
513.97 per rated horse-power; ordinary 


_ boilers would have cost $11.44 per horse- 


power. Compound engines, with founda- 
tions, cost $11.38 per rated horse-power; 
dynamos and switchboard, $22.80 per rated 
kilowatt capacity; wiring, lamps, fans and 
motors, per kilowatt of dynamo capacity, 
$42.10, or $83.90, including lighting dyna- 
mo and engines. 


Chicago Electrical Association —At the regu- 
lar meeting of the Chicago Electrical Asso- 
ciation, on Dec. 16, Mr. Arthur Vaughan 
Abbott, chief engineer of the Chicago Tele- 
phone Company, delivered a lecture on 
“Wireless Telegraphy,” illustrated by prac- 
tical demonstrations with working appa- 
ratus. Mr. Abbott has been experimenting 
and developing his apparatus during the 
past year, and has established communi- 
cation between his office and residence, 
two miles distant. After the lecture, the 
annual election of officers was held, with 
the following result: President, Thomas 
G. Grier; vice-president, J. M. Hollister: 
treasurer, Harold Almert; secretary, Cloyd 
Marshall; directors, F. S. Hickok, E. W. 
Jewell and Hayward Cochrane. 


Wire Insulation. — The Electrical Bureau 
of the National Board of Fire Under- 
writers, in proposing specifications for rub- 
ber covered wire and cables, gives the rule 
that the rubber diameter in inch measure- 
ment shall be 3/2 X copper diameter 
＋. 062. This insulation must also be pro- 
tected by a substantial braided outer cov- 
ering sufficiently strong to withstand 
abrasion, and sufficiently elastic on all 
wires smaller than No. 5 to admit of the 
conductor being wound back over itself 
without injury to the braid. The complete 
covering must show an insulation resist- 
ance of at least 100 megohms per mile 
throughout eight weeks’ immersion in 
hydrant water at ordinary temperatures. 
Each foot of the complete covering must 
show a dielectric strength sufficient to re- 
sist throughout five minutes the applica- 
tion of an alternating e.m.f. of 16,000 volts 
under specified conditions. 


Steam Turbines and Unipolar Dynamos.—In a 
letter to the London Electrical Review” 
the manufacturers of the Parson’s steam 
turbine, refer as follows to an editorial re- 
printed in that journal from our columns. 
on “Steam Turbines and Unipolar Dyna- 
mos.” The first and principal worker 
to develop this class of dynamo has been 
Prof. Forbes, and he has, from time to 
time, taken out several patents on the sub- 
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ject. In 1886, not being aware of Prof. 
Forbes’ works, we constructed a unipolar 
dynamo driven from a steam turbine, 
which, at 24,000 r.p.m., gave 1000 amps. at 
three volts, and we then patented the ar- 
rangement. In 1892 we supplied a unipolar 
dynamo constructed on Prof. Forbes’ lines, 
but with considerable modifications, for the 
Elmore Company, which has worked suc- 
cessfully, and which, we believe, was the 
first unipolar dynamo put into commercial 
use. Its output is 6000 amps. at 114 volt, at 
1000 f.p.m.” 


Prof. Crocker in Japan.—A Japanese cor- 
respondent sends us the following note 
concerning the recent visits of several dis- 
tinguished Americans to Japan: Japan 
has seen two great men in the electrical 
field during the latter half of this year. 
One is Mr. Alexander Graham Bell, so 
well known in connection with the inven- 
tion of the telephone; and the other is 
Prof. Francis B. Crocker, the president of 
the American Institute of Electrical En- 
gineers during the 1897-1898 term. The 
Japanese Institute of Electrical Engineers 
celebrated the occasion by entertaining 
these gentlemen at dinner in the famous 
Maple Club, in Tokio. Still another 
gentleman, now in Japan, connected with 
a very important matter of electric busi- 
ness, is Mr. James A. Scrymser, an Ameri- 
can millionaire. He came to Japan with a 
view to securing a guarantee from the 
Japanese government for a subsidy on his 
project—a project for which we have wait- 
ed so long, and the importance of which 
is so keenly felt, both in commercial and 
political circles—the laying of a sub-ma- 
rine cable across the Pacific.” 


Northwestern Electrical Assoclation.— The 
seventh annual convention of the North- 
western Electrical Association will be held 
at Hotel Pfister, Milwaukee, Wis., com- 
mencing on Wednesday morning, Jan. 18, 
next. The following papers will be read 
and discussed: Trend of Central Station 
Design,” by B. J. Arnold, Chicago; “Me- 
ter-Rate Systems,” by E. L. Debell, She- 
boygan, Wis.; “Design of Secondary Cir- 
cuits in Alternating Plants,” by George L. 
Thayer, Belle Plaine, Iowa; ‘Electricity 
Direct from Coal,” by Prof. A. J. Rogers, 
Milwaukee; “Inductive Loads on Alternat- 
ing Current Transformers,” by Prof. D. C. 
Jackson, Wisconsin University; “Electric 
Vehicles and Their Relation to Central Sta- 
tions,” by H. M. Maxim, Hartford, Conn.; 
Association Management,” by H. L. 
Doherty, Madison, Wis. The association 
will, at this meeting, inaugurate the “Ques- 
tion Box” on a new plan designed to reme- 
dy the defects of that institution as usually 
conducted. Members are invited to mail 
to the secretary prior to Jan. 10, questions 
on any matter connected with their busi- 
ness upon which information is desired. 
All questions received will be printed and 
distributed with a request for prepared 
answers to be ready at the convention when 
called for. A banquet, theater parties, 
sleigh rides, etc., are being arranged for, 
and enjoyable entertainment for all is 
assured. 
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Motor Vehicles. — In a paper read by 
Mr. C. E. Woods before the Chicago Elec- 
trical Association, Nov. 18, some interest- 
ing data are given concerning electrical au- 
tomobiles. Experiments by Mr. Woods 
show that solid rubber tires are more effi- 
cient than the pneumatic tire for use in 
moto-vehicles, the latter absorbing about 
20 per cent. more energy. The lightest 
vehicle made by Mr. Woods is equipped 
with one 2½ h.p. motor and 36 storage 
cells of 16 ampere-hour capacity for two 
hours, which run the vehicle at a speed of 
fourteen miles per hour, carrying two peo- 
ple. The battery weighs 440 Ibs. and the 
motor and vehicle 360 lbs., thus making a 
total weight of 800 Ibs. The average of 
miles run on one battery charge is twenty. 
Another equipment, designed for four pas- 
sengers, is an open vehicle, such as a trap 
or brake, and weighs, complete, 1800 Ibs. 


The average of miles run on one 
battery charge is thirty, with two 
motors of 5 h. p. each. The 
discharge rate of the battery is 30 


different storage batteries on the market 
which fill the requirements for a cab bat- 
tery. Forty cells of one of the types weigh 
1120 Ibs. and give a 36- ampere discharge 
for three hours; the same number of cells 
of another type weigh 1500 lbs. for 37%4- 
ampere discharge for three and a half 
hours; and 40 cells of the third type weigh 
1000 lbs. for 36-ampere discharge for three 
hours. 


Electricity ia Warfare.— The December 
meeting of the New York Electrical 
Society was devoted to a consideration of 
the part played in the late war by electri- 
city, and the further extensions in this 
field suggested by experience during the 
war. Addresses were delivered by Col. 
Eugene Griffin, who organized and com- 
manded the First Regiment of Volunteer 
Engineers; Mr. F. W. Roller, late chief en- 
gineer of the U. S. S. Nashville; Mr. 
W. D. Weaver, late chief engineer of the 
U. S. S. Glacier, and Captain Zalinski, 
inventor of the dynamite gun. 

Col. Griffin gave an account of the or- 
ganization and service of his regiment, 
which performed work of immense value 
during its short service in Porto Rico. He 
strongly urged the formation of a torpedo 
militia somewhat in line with a body of cor- 
responding functions successfully estab- 
lished in England, and suggested the ap- 
pointment by the Secretary of War of a 
commission of army officers to make a re- 
port of the subject. During the late war 
volunteer electricians performed most ex- 
cellent service, particularly in the defense 
of Boston harbor, and if such an organiza- 
tion as was proposed were authorized, the 
professional electricians of which it would 
be composed would give, he believed, the 
first note of confidence to the nation on 
the outbreak of war, by promptly insuring 
adequate torpedo and mine protection to 
the navigable channels and harbors of 
every city on the coast. 


Mr. Roller referred to the general fail- 
ure of indicating apparatus aboard ship, 
and added that the unsatisfactory per- 
formance of the range finder could not be 
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attributed entirely to electrical reasons, it 
being subject to a very considerable error 
on account of the shortness of the base- 
line. He spoke of the lack of electrical 
skill aboard ship, to which many failures 
were due. Electrical primers were not al- 
ways satisfactory because of the low bat- 
tery power employed, consisting of but 
several small dry cells. Electrical appara- 
tus of a more robust nature gave very 
gocd satisfaction aboard ship, and he re- 
ferred to the excellent service rendered by 
the Ardois signal system. The immense 
value in warfare of the search-light was 
dwelt upon; at Santiago it rendered im- 
possible the escape of Cervera’s fleet at 
night, not only illuminating the entrance 
of the harbor brilliantly, but, owing to the 
dazzling rays, rendering navigation of the 
tortuous channel exceedingly hazardous. 
The employment of electric power aboard 
ship, such as motors for ammunition 
hoists, turret training, ventilating fan 
driving, etc., gave eminently satisfactory 
results. The few failures that occurred 
were far less in number than those of the 
steam driving equivalents, and even then, 
in most cases, were traceable more to the 
lack of skill than to any inherent defects. 


Mr. Weaver said that the lessons taught 
by the late war with respect to the employ- 
ment of electricity aboard warships, though 
few in number, are important in their 
bearing. The most decisive results were 
the demonstration of the immense supe- 
riority of electricity over steam for the 
operation of turret-training apparatus, and 
the great success of electrical ammunition 
hoists. He referred to the failure of elec- 
trical range finders and of electrical indicat- 
ing apparatus in general. He considered, 
however, that the Fiske range finder is in- 
herently defective, and suggested the em- 
ployment of an alternating current range- 
finding system similar to one proposed by 
Messrs. Crehore and Squier. The expe- 
rience with electric power aboard ship 
proved to be very favorable, and its exten- 
sion was urged. Among the cases men- 
tioned distinctly calling for such applica- 
tion were in electric ventilation and in 
driving the work-shop machinery, ice ma- 
chine, winches and ash-hoists. Mr. Wea- 
ver considers that the present steam pumps 
and some of the auxiliaries connected 
with the main engine should also be 
driven by electric power, as well as the 
anchor-hoists and steering-gear. In every 
case possible, liowever, new electrical ap- 
plications, he said, should be thoroughly 
tried aboard merchantmen before endeav- 
oring to place them aboard a warship, as 
the latter is no place for experimental work 
or the trial of new applications. The 
inefficiency that the war showed to exist 
in the electrical personnel aboard ship was 
referred to, and the present policy of the 
Navy Department and the present bu- 
reaucratic tendency to call a halt in the 
further use of electricity aboard ship were 
criticised. The suggestion was offered 
that the present unsatisfactory condition 
of the electrical engineering department 
aboard warships should be made the sub- 
ject of a departmental, or even congres- 
sional inquiry. 
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To the sixteen thousand patrons of the 
AMERICAN ELECTRICIAN, as well as to its 
other readers and all connected with the 
electrical industry, the AMERICAN ELEC- 


TRICIAN wishes a most happy and prosper- 


ous New Year. We are happy to state 
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that all the indications point to a most suc- 


cessful year for the industry. 


The Central Station Load Curve. 

In another column we print an article de- 
scriptive of an extensive refrigerating plant 
very largely utilizing electric power, and 


which is particularly interesting from 
the number of special fittings used 
and as an illustration of the flexi- 
bility of electric power. One of the 


objects, however, in preparing the ar- 
ticle was the lesson that would be con- 
tained in it for central station managers 
seeking a solution to the problem how to 
flatten the load curve. A refrigerating and 
ice-making plant furnishes an almost ideal 
solution, for one can conceive of an ar- 
rangement whereby practically a flat load 
curve may be maintained over the twenty- 
four hours, in this respect almost rivaling 
the case where surplus power is used to 
operate a pumping plant. 


Improvement of the Steam Engine. 

In this number is printed the first half 
of an article by Prof. Durand on the im- 
provement in the economy of the steam 
engine, which will be found a concise and 
valuable résumé `of- the principles upon 
which further improvements in efficiency 
must be based. It is pointed out that the 
present efficiency may be increased by the 
use of higher pressures, and by increasing 
the working efficiency of the steam—that 
is, increasing the percentage utilized of 
the entire heat in steam which is available 
for producing mechanical work. Aside 
from the practical difficulties in the way of 
using steam of very high pressures, the sec- 
ond method applies at all pressures, and if 
utilized at present pressures, the economy 
at higher pressures will probably be cor- 
respondingly enhanced. The concluding 
section of the article will discuss the sev- 
eral practicable methods of increasing the 
working efficiency of steam, such as in the 
use of superheaters and receiver reheaters. 


Alternating Current Motors. 

Owing to the mystery with which alter- 
nating currents have been surrounded in 
the minds of so many—possibly partly ow- 
ing to the distinctive nomenclature and 


partly to the former method of treating the 


branch mathematically in a manner giv- 
ing the impression that one not versed in 
higher mathematics could not pursue its 
study—the applications have not become so 
clearly understood as they should. In 
this number appears the first portion of an 
article from the pen of. Mr. Ernst T. Berg 


which gives a complete résumé of the prac- 
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tical principles of alternating current mo- 
tors. This article will be found of much in- 
terest, giving as it does the peculiarities of 
the various types of machines now in use 
and pointing out the applications to which 
each is best suited. In addition, the sub- 
jects of torque, idle current, frequency and 
speed regulation are treated in their prac- 
tical aspects. 


Polyphased Electric Raitways. 

An article in another column describes 
a Swiss mountain polyphased electric rail- 
way which, though of a very special kind, 
nevertheless brings out the flexibility in 
distribution peculiar to the employment 
While the sys- 
tem described would be directly applicable 
to suburban and interurban town traffic, it 


of alternating currents. 


lacks the quality of speed regulation so 
necessary in all other cases. It is true, 
almost perfect speed regulation without 
loss of torque may be secured with the in- 
duction motor, but as in the case of the 
direct- current series motor under rheostat- 
ic control, the efficiency decreases rapidly 
with the speed, practically the same power 
being taken at low speeds as at one ap- 


proaching synchronism. 


Where the stops are infrequent, this 
would not be a matter of moment, so that 
for such cases the application of the in- 
duction railway motor in itself presents no 
difficulties, and in operation and flexibility 
of power distribution is vastly superior to 
the direct current motor. But two other 
factors intervene the double trolley and 
the line inductance. It is quite probable 
that the evils of the former have been ex- 
aggerated, and where a considerable num- 
ber of cars are run, thus producing an ap- 
proximately constant inductance effect, this 
can be neutralized where the employment 
of synchronized motors in circuit is prac- 
ticable. 

An Electrical Militia. 

The suggestion of Col. Eugene Griffin 
that a national militia organization com- 
posed of electricians be formed and trained 
in time of peace to assist in harbor de- 
fense and coast communication during 
war, is one that should meet with the 
One of the 
recommendations of the plan proposed is 


hearty support of our readers. 


that the organization of such a corps 
would not be in the nature of an experi- 
ment. Great Britain has its corps of Vol- 
unteer Electrical Engineers, now under the 
command of the well-known electrical engi- 
neer, Mr. R. E. B. Crompton, and in 
whose formation the late Dr. John Hop- 
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kinson was a leader. So satisfactory has 
this corps proved that it is about to be 
greatly enlarged. 


But we need not look abroad for argu- 
At the 
beginning of the late war a volunteer elec- 
trical corps was formed in Boston, and 
under Mr. Caryl D. Haskins and Dr. Louis 
Bell did most excellent work in the service 


ments in favor of the measure. 


which it 1s now proposed to organize on a 
national basis. The ease with winch Col. 
Griffin recruited the electrical contingent 
of his command, the First Regiment of 
Engineer Volunteers, for foreign service, 
and the excellent work it performed in 
Puerto Rico, are evidence of the spirit in 
which electricians generally would wel- 
come the proposed organization, and of the 
earnestness in which they would assist in 
furthering its aims, either in person or by 
extending a moral support. 


Those who fear that it would introduce 
another parade element in the militia sys- 
tem may disabuse their minds on that 
score, for, composed as the organization 
would be of men of technical skill engaged 
in a service involving technical work, it 
would be characterized by a spirit having 
little in common with that of a holiday 
marching militia. Nor would the body 
conflict with the present naval militia, for 
the natural occupation of the latter is in 
duty afloat, and patrol 
service in time of war will fully supply 
this. It is earnestly hoped that Col. Grif- 
fin's suggestion of the appointment of a 
board of army officers to report on the 
proposed plan will meet with favor in 
Washington. 


and auxiliary 


The Power and Pull of Electromagnets. 

A problem which frequently confronts 
the electrical designer is the following: 
Given a magnet of known shape, size, ex- 
citation and magnetic material, what is 
the pull upon an armature of known ma- 
terials and dimensions at a specified dis- 
tance? There is absolutely no reliable 
data on this subject. The matter of leak- 
age enters into this problem so intricately 
that it is impossible to apply any mathe- 
matical formula, either rational or em- 
pirical. It is frequently the case that data 
of the most approximate character in this 
direction would be very welcome, and this 
it should not be impossible to experi- 
mentally obtain. 


In connection with this subject it seems 
wise to suggest a series of experiments 
with a number of magnets with known di- 
mensions, beginning with those of very 
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minute size and proceeding upward to the 


largest size that would ever be used 


in electro magnetic mechanism where the 


function is to exert a tractive force. 
The experiment would not be partic- 
ularly expensive. It would be some- 
what tedious, but the results would 
be of incalculable value. With a 


single set of magnets the attraction of 


‘armatures of various shapes and sizes 


could be measured, and also the attraction 
of these magnets under the influence of 
alternating currents. The tabulated re- 
sults giving magnetizing force, saturation 
of the cores, the dimensions of the mag- 
nets, and the pull at various distances, 
would constitute a valuable contribution to 
engineering data and place the profession 
under a very great debt of gratitude to the 
author. 


Mr. Charles P. Steinmetz gave to the 
public the results of his invaluable re- 
searches on hysteresis, which at once made 
his name a familiar one the world over. 
It is to be earnestly hoped that the same 
spirit which animated him to make his ad- 
mirable investigation and his no less ad- 
mirable classification and discussion of the 
results, may influence sone competent en- 
gineer who has opportunity at his dis- 
posal to follow in Mr. Steinmetz’s foot- 
steps, and make a similar research on the 
power and pull of electromagnets, which, 
even should it result in nothing more than 
a collection of experimental data, would be 
most widely appreciated. 


Electrical Engineering in the Navy. 


The record of the navy during the late 
war has been such a glorious one that any. 
criticism which seems called for can be 
freely offered, with the knowledge that it 
will not affect injuriously the prestige of 
this great arm of national defense. It 
was not to be presumed, in view of the 
great changes of recent years in material 
—amounting, in fact, to a revolution—that 
the test of war should not bring to light 
While as a whole the 
American warship has withstood this cru- 
cial test in a magnificent manner, it ap- 
pears that one of the departments aboard 
ship—that having cognizance of electrici- 
ty—has showed signs of most alarming 
weakness. 


some weaknesses. 


To merely quote an official utterance in 
support of this opinion, the following ex- 
tracts from the report of the Chief of the 
Bureau of Equipment, which has charge of 
naval electrical engineering, show a state of 


affairs both unexpected and disquieting: 
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“The bureau regards with much concern 
the constantly increasing demands for re- 
pairs and renewals to the electrical outfits 
and supplies of ships. While there are 
some notable exceptions, such as ships 
on the Asiatic station and the ‘Oregon,’ 
the experience of ships on the home sta- 
tion would seem to indicate that they can- 
not long be self-sustaining without dock- 
yard electrical work.” The number of 
officers who are familiar with electrical 
engineering seems to be decreasing rather 
than increasing.” 


The relative smallness of the electrical 
plant aboard ship, and the superior relia- 
bility of electrical machinery which a long- 
extended experience in its operation has 
thoroughly demonstrated, are facts which 
both point as a cause of the failure im- 
plied, not to deficiencies in the plant itself, 
but to defects in the organization of the 
electrical engineering department of the 
navy. This latter, in fact, is tacitly ac- 
knowledged in the report quoted, for the 
recommendation is made that a specially 
trained corps of officers and men be or- 
ganized for naval electrical engineering 
service. This recommendation does not 
necessarily reflect upon the zeal of the 
officers now having charge of the plants 
of warships, for their service in this con- 
nection is incidental to their navigating 
duties, and, in any case, a line officer can- 
not afford to neglect his distinctive mili- 
tary profession to the extent that would be 
necessary to thoroughtly qualify him as a 
professional electrical engineer. 


The unsatisfactory condition of the naval 
electrical engineering department doubt- 
less led to the recent action of the Navy 


Board of Construction in refusing, by a 


vote of four to one, to further extend the 
application of electric power aboard war- 
ships. It was proposed to operate electric- 
ally most of the auxiliary machinery aboard 
the new battleships, and the action referred 
to, since there is nothing experimental in 
electric fans, blowers, pumps, etc., can only 
be considered the result of a lack of confi- 
dence in the present naval electrical engi- 
neering system—a lack of confidence, 
moreover, on the part of officers thorough- 
ly acquainted with the system. Whether 
or not the remedy suggested by the Chief 
of Bureau is the proper one to apply should 
be a matter for inquiry. The sooner this 
inquiry is made by the Navy Department 
or by Congress the better it will be for 
the navy, for the present condition is 
little creditable to this otherwise splendidly 
competent service, 
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DESIGNS FOR SMALL MOTORS. 


ONE HORSE-POWER BI-POLAR MOTOR, WITH 
DRUM ARMATURE. 


BY CECIL P. POOLE. 


The armature core and field magnet 
frames, described in the preceding issue, 
may be wound for any voltage desired, but 
the most efhcient windings, as the cores 
now stand, will be those specified below. 

| ARMATURE WINDING. 

The armature core, after being finally as- 
sembled, is to be made ready for windings 
by applying the insulation. Cut out four 
discs of heavy canvas, 3 ins. in diameter, 
with a 34-in. hole in the center; varnish 
two of them on one side with shellac var- 
nish, and apply them to the end plates 
of the armature core, varnished sides in. 
The edges will turn over to cover the 
outer edges of the plates, and will have 
to be slitted at intervals of 3 in. all around 
to prevent bunching up. After putting on 
these varnish their outer faces, and one 
face of each of the remaining canvas discs; 
when the varnish begins to thicken put on 
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mature disc, numbering the slots from 1 
to 24 successively around the circum- 


ference, as shown by Fig. 1. Then the 
winding will proceed as follows: 
o No. 
First coil starts in slot 1 ends in slot 12 
2d ae et 66 66 13 64 oe 24 
60 té 66 66 17 6 60 ee 4 
4th 46 66 66 66 5 66 46 66 16 
5th 60 oe 66 60 9 te 40 60 20 
6th tt 66 46 66 21 66 46 46 8 
7th ee 66 46 se 3 66 46 66 14 
8th 40 8t 40 40 15 46 60 a 2 
9th 60 46 cry 66 19 as ée oe 6 
10th 46 tt os 66 7 4 ts 66 18 
llth e¢ 66 46 60 11 66 40 t 22 
12th 40 cry 60 66 66 a6 60 10 
13th 40 ae 66 60 22 60 te 46 11 
14th te 46 66 66 10 60 (K) 60 23 
15th a6 ee ee te 18 66 66 66 7 
16th ét 60 66 rt 6 te te 60 19 
17th 46 et 60 66 14 60 66 ae 3 
18th 66 60 66 66 2 66 60 60 15 
Igth 60 a6 66 66 20 60 ee a6 9 
66 ee 6e 60 8 6 40 60 21 
21st ae 60 60 ee 16 ee 46 40 5 
22d ee 46 et 66 4 66 66 66 17 
664 60 ee 0 6 24 +t 60 ae 13 
2th 4e se 40 Cy) 12 60 66 66 1 


After winding the first two coils, thin 
strips of varnished muslin should be laid 
over them, across each armature head from 
slot to slot, so that the next two coils will 
be insulated from the first pair; each suc- 
cessive pair of coils should receive this 
treatment, and after the slots are half filled 


FIG. I.—WINDING DIAGRAM. 


the two other discs, one at each end, and 
apply considerable pressure to them until 
they dry. This is best accomplished by 
boring a hole in a piece of plank, large 
enough to pass the shaft, and setting the 
core on the plank, on end, next putting a 
short piece of board (6 or 8 ins. square) 
with a hole in its center on the upper end 
of the armature, and piling any convenient 
pieces of heavy scrap on the top board. 

Next insulate the slots with troughs of 
oil paper, 1/64 in. thick, such as is used 
with the ordinary office outfit for copying 
letters; each trough should consist of two 
thicknesses of the oil paper, and the floor 
of the trough should be 4% ins. long, so 
as to project a little beyond the iron of the 
core and rest upon the edges of the canvas 
discs, which were previously turned over to 
cover the edges of the end plates. 

The coils may then be wound directly 
in the slots, each coil consisting of twenty 
turns of No. 18 wire, four wide and five 
deep. Each slot will contain, when the 
windings are complete. half of each of two 
separate coils. It will facilitate the winding 
and insure electrical balance (as nearly as a 
core wound armature can be balanced) if 
the builder will make a diagram of his ar- 


FIG. 2.—CONNECTING DIAGRAM. 


(twelve coils being put on), a strip of oil 
paper 7/32 in. wide and 4% ins. long must 
be laid in each slot on top of the coil al- 
ready in place before proceeding to put on 
the coil which next goes in that slot. 

The starting end of each coil should be 
kept leading out straight from its slot, and 
the finishing end should be brought across 
the head and secured to the starting end 
by a turn around it. When the winding 
is complete, untwist the finishing end of 
each coil from its starting end, and twist 
it and the starting end of the next coil to 
the right firmly together. This will leave 
twenty-four terminals to lead out to the 
commutator lugs. 

Before connecting the ends to the com- 
mutator, the binding wires should be put 
on and the winding tested for grounds on 
the core. The binding wires are put on 
in two bands, and consist of small tinned 
iron wire; they should be put on begin- 
ning 1 in. from each end of the core, and 
making each band % in. wide. The bind- 
ing wire should be wound on strips of thin 
varnished muslin laid around the core two 
layers deep, and the bands should be 
soldered at four equidistant points around 
the armature surface, not all the way 
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around. The wire used should be not 
larger than No. 22 B. W. G. or No. 20 B. 
S. G. 

Unless the machine is likely to be used 
in very dusty surroundings it is better not 
to put any covering over the ends of the 
armature after the winding is complete. If 
the instructions for insulating each pair of 
coils from the succeeding pair have been 
carefully followed out, any ordinary collec- 
tion of dust will not be liable to cause a 
breakdown in the heads. The winding just 
described is intended for a 1r10-volt ma- 
chine. If it is desirable to wind the arma- 
ture for a 220-volt circuit, use No. 21 
double cotton-covered wire, making each 
coil five turns wide and six layers deep. 

The commutator had better be pur- 
chased from any well-known manufacturer 
of commutators, as its market price will be 
less than the cost of material and labor 
necessary to make one properly. It must 
have twenty-four segments and be not 
more than 2 ins. long along the shaft; the 
diameter does not matter particularly— 
take one of a stock size from the maker. In 
connecting up the coils to the commutator 
carry the ends previously twisted together 
straight out to the commutator segments. 
Fig. 2 shows the connections diagram- 
matically. The slots are omitted and each 
coil is represented as having only one turn 
for the sake of simplicity. The coils are 
lettered, to facilitate identification of op- 
posite ends. The ends leading straight to 
the commutator are the starting ends; 
those leading around being the final ends. 
The diagram is not intended to show the 
relative radial positions of the coils, and 
care must be observed to avoid becoming 
confused. For example, coil A may or 
may not be under coil Z at its starting 
side; they are both in the same slot, but it 
does not matter which is on top. If coil A 
was the first one put on, it will, of course, 
be in the bottom of both of its slots, and 
coil Z will come on top of each side of it. 
The diagram only shows the relative angu- 
lar positions of the coils and the manner of 
connecting their ends. 

The brushes should be of carbon, 34 in. 
thick, and of a width % in. less than the 
length of the commutator face, which 
should be about 1%4 ins. The brush hold- 
ers may be copied from any standard type 
to which the builder of this motor has ac- 
cess, except those of the Baylis design, 
made by the C & C Electric Company, 
which are patented. 

MAGNET WINDINGS. 

The iron-clad magnet requires two mag- 
net coils, one on each pole; for 110-volt 
circuits these coils consist of No. 22 wire 
wound in 61 layers, each layer being 50 
turns long. If both the coils are wound in 
the same direction—in other words, if they 
are precisely alike as to the manner of 
winding, as they should be—the beginning 
end of one must be connected to the final 
end of the other, the two remaining ends 
being carried to the terminals of the ma- 
chine. The best arrangement is to connect 
the two ends that are farthest apart, making 
this connection on the pulley side of the 
machine. For 220-volt circuits the wire 
must be No. 25 gage, wound to a depth of 
75 layers, 65 turns to each layer. These 
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coils should be wound on a block, the 
cross-section of which is of exactly the 
same shape as that of the magnet core at 
its largest part, but which measures 14 in. 
more in each direction. After winding 
each coil, tie it at each corner with coarse 
linen thread (cobbler’s thread) and cover it 
with strips of muslin wound at right angles 
to the direction of the wires, and so put on 
as to have the edge of each convolution of 
muslin lay just alongside that of its neigh- 
bor—touching it but not lapping it. The 
muslin must be one-fourth the width of the 
inner edge of one side of the coil, so that 
four turns will cover one side evenly. Put 
the muslin on in two layers, the turns of 
the second layer covering the joint between 
the turns of the first layer. Then wind 
strips over the corners of the coils, two 
layers deep. After the coil is covered with 
one layer, vafnish the muslin covering 
heavily with shellac; when this is nearly 
dry, put on the next layer and the corner 
strips,and after varnishing the 
whole, set the coil aside to 
dry. Do not put any varnish 
on the wire itself. Next cover 
the iron cores of the machine 
with a layer of muslin, this 
time lapping the edges of suc- 
cessive convolutions; varnish 
the muslin, and when it and 
the coils are thoroughly dry, 


put the latter on. Unless the 
pattern for the field magnet © S 
has been very exactly made, [UJ we 


and the casting is an un- 


usually perfect one, it may be a 8 ig 


necessary to file the corners 
of the pole pieces slightly to 
get the coil between them in 
putting it on the magnet core. 
In filing these corners, be 
careful to round them, leav- 
ing no sharp corners or edges 
whatever. It is advisable to 
do this, even if it is not me- 
chanically necessary for the 
introduction of the coils. 

The Jenny type of magnet 
has only one magnet coil, 
which consists of No. 25 wire, 
wound to a depth of 65 lay- 
ers, with 148 turns to a 
layer, for 110-volt service. For 
220 volts, use No. 28 wire, wound to a 
depth of 81 layers, 186 turns to each 
layer. All the wire specified herein for 
both armature and field windings should be 
double cotton covered. Circular magnet 
heads of vulcanized fibre should be used 
to protect the ends of the coil, as the full 
voltage of the machine exists between these 
ends; these heads should be - in. thick and 
634 ins. in diameter, with a hole to fit the 
magnet core snugly if the coil is wound di- 
rectly on the core. If not, a bobbin should 
be made, the center consisting of a tube 
of 1/32 in. fibre, 414 ins. long, and of an 
internal diameter to go easily over the core; 
the heads of the bobbin to be of -in. fibre, 
as above. If the coil is wound on the core, 
the latter must be covered with three lay- 
ers of muslin, each layer varnished with 
shellac. The whole must dry thoroughly 
before the wire is wound on. 
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The data of the machine are as follows: 


IRON-CLAD TYPE. 
_ _ £10 volts. 
Resistance of armature wind- 
In sSbicns esas 
Armature capacity, maximum. 3 amp. 4.7 


1 ohm. 


Armature capacity, normal.. 7 amp. 3.8 amp 
Armature loss, Ci R. normal. . 49 watts. 45% watts. 

' hysteresis eee ss 

s eddy currents.. 13 “ 15 ~“ 

Total internal armature losses. 43 60 s 

Magnetic flux per sq. in. in 

armature core 71,800 72,000 
Revolutions Pe min., loaded.. 800 2.000 
Resistance of field winding... . 20 ohms. 682 ohms. 

Current in 5 .. . amp. 0.322 am 
Heat loss in ne sees watts. 70.85 watts 
Density per sq. in. in core. 38,000 38,160 
gaps.. 25,500 25,570 
Efficiency, E E ns sasan 16% 750% 

SINGLE COIL TYPE. 
Armature data same as above. 

Resistance of field coil 3 443 ohms. 1. 400 ohms. 
Current in 2 amp. 0.16 amp. 
Heat loss in fi ; A watts. 35.2 watts. 
Density per sq. in. in core. 89,750 90,000 
Efficiency, approximately...... 18% 19% 


An amateur motor builder will be wise 
not to attempt to make a starting box for 
this size of machine; one can be purchased 
for a moderate sum from any of half a 


M 
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FIG. 3.—STARTING RHEOSTAT AND CONNECTIONS. 
dozen reputable manufacturers, and, as 


either of the motors here described 1s well 
worth the outlay necessary to insure its 
protection in this particular, the writer ad- 
vises buying the starting rheostat. 

If, however, the reader particularly de- 
sires to make his own starting rheostat, the 
arrangement shown by Fig. 3 will be found 
easier to construct than anything in the 
shape of a wire rheostat. In the sketch, L 
is the lever, pivoted on a -in. metal post, 
and normally forced downwardly by a coil 
spring of three or four turns (not shown), 
which is located under the washer, W. A 
pin through the post secures the washer, 
spring and lever. H is the handle; a 
wooden handle, such as coffee grinders are 
given, or a large porcelain knob will 
answer. B is the contact brush of copper, 
slitted tangentially to the circles of the 
contact strips, c, c, c, c, e, e, c; these circles 
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have their common center, of course, in the 
center of the post on which L is pivoted. 
An end view of the brush, B, is given by 
E, showing the convex shape given the 
under face of the brush to enable it to pass 
smoothly over the contact strips. The 
ends of these should be beveled to avoid 
digging into the brush. 

The connections are shown diagram- 
matically. R is a bank of five 32-c. p. in- 
candescent lamps, rated at 110 volts (100 
will be better, and they can probably be 
readily obtained); C is the motor commu- 
tator; b, b, the brushes; F, the field wind- 
ing; S, a double-pole combined switch and 
fuse block, and M, the service mains. A 
glance at the connections will show that 
the functions of the lever L are to first con- 
nect in the field, next the armature in series 
with one lamp; at each successive step a 
lamp is added in parallel with the first one 
until all are in, and the last position of the 
lever cuts out the lamps, leaving the arma- 
ture in circuit direct. 

The lamps should be mounted on the 
base with the lever and contacts, and it is 
preferable, though not particularly urgent, 
that the switch S be mounted on that base 
also. The sketch shows the lever in the 
“off” position; the switch, S, should never 
be closed, except when the lever L is in 
this position. If the reader desires to make 
the arrangement automatic he need only 
add a retractile spring to pull the lever L 
to the “off” position; a bar of iron V in. by 
14 in. by 2 ins. on the right hand edge of 
the lever, and a small magnet connected in 
series with the field, F, and located on the 
base about Mg, in such a position that it 
will hold the lever, by means of the bar of 
iron, when it is brought to the “on” posi- 
tion. 

TEREE O S 
CONDUCTORS FOR THE THREE-WIRE 
SYSTEM. 


BY WM. HERBERT DONNER. 


The advantages of the three-wire sys- 
tem of arranging a lighting circuit have 
been often pointed out and commented 
upon; nevertheless, it cannot be said that 
all engincers are able to explain correctly 
what the saving in copper really is, as 
compared with the ordinary two-wire 
method of running leads. The reason is 
that there are two ways of regarding the 
matter. We may require an equal drop 
of potential along the line in the two 
cases, or an equal percentage of drop, and 
the size of wire will be different according 
as we work by one or another of these 
formule. 

It is frequently stated that the amount of 
copper used in the outer conductors of the 
three-wire system is one-fourth of that re- 
quired in the ordinary two-wire system, the 
explanation being that the working e.m.f. 
is doubled, thus necessitating one-half the 
cross-sectional area of wire, and the current 
is halved, thereby cutting down the copper 
section by another equal amount. Thesetwo 
reductions then constitute a total reduction 
of area to one-fourth the original size. 
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But the loss in the two systems will not be 
the same if this process is carried out. A 
very simple proof may be deduced from a 
consideration of Ohm’s Law. Suppose we 
have a two-wire circuit supplying current 
for 100 lamps, each lamp taking one-half 
ampere at 100 volts, and that the drop from 
generator to lamps is 5 per cent. The 
e.m.f. at the generator will be ite = 115.8 
volts, and the drop of potential will be 
115.8 — 110 = 5.8 volts. Then the resist- 
ance of the leads will be R = 116 
ohms. 

Now, if we figure on the three-wire sys- 
tem and allow only one-fourth the weight 
of metal in the outer leads, the resistance 
of these leads will be quadrupled and we 
shall have R = .116 X 4 = .464 ohm. Then, 
since two lamps are in series throughout, 
the current is halved, and the drop E = 
CR = 25 X .464 = 11.6 volts. Obviously, 
if we desire the same drop from generator 
lamps, it will not do to calculate by means 
of the above rule. What we have obtained 
is, however, the same percentage drop of 
potential, for 11.6 bears the same ratio to 
231.6 (which is the doubled potential of the 
generator) as 5.8 does to 115.8. In both 
cases the drop is § per cent. 

It will now be evident that any rule for 
determining the size of wire for a given 
drop of potential (not percentage drop) 
which is based upon a reference to previous 
calculation for the two-wire system should 
specify a size which is one-half the cross- 
sectional area of that necessary for the lat- 
ter system. An excellent, and well-known, 
rule for calculating a two-wire system is 
that the required resistance per foot of the 
conductor should be equal to the drop in 
the circuit, exclusive of the lamps, divided 
by the product of the number of lamps and 
the single distance. 

This simple rule is true only in the case 
of rro-volt circuits and 16 c. p. lamps, but 
may of course be modified to suit any cur- 
rent or e. m. f by inserting a suitable coeffi- 
cient. The derivation of the rule men— 
tioned is that the resistance of that portion 
of the circuit consisting of the leads is, in 
accordance with Ohm's law, equal to the 
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If we wish to adapt this formula to the 
three-wire system, we must do so with due 
regard to Ohm’s Law, as already pointed 
out, and we shall find that the required re- 
sistance per foot of the wire will be double 
that of the two-wire system using lamps of 
the same current and voltage. Then, for a 
three-wire system the resistance per foot of 
the conductor, 

: a 2e 
IN d 

As an example, we will consider the fol- 
lowing problem: A feeder is required to 
deliver current for 120 16-c.p., 110-volt 
lamps, the distance from the generator to 
the distributing board being 200 ft., and 
the allowable drop 1.5 volts. What size 
wire should be used? 

The above formula will at once give the 
resistance per foot of the wire, and 


2 X 1.5 


N = = .000125 ohm. 
120 


X 200 

Wire tables give, usually, the resistance 
per 1000 ft. of conductors, and by reference 
to such a table we find that No. 1 B. & S. 
wire has a resistance Of .124 ohm per 1000 
ft., and will therefore be suitable. 

It may here be mentioned that it is al- 
ways advisable to check any calculation by 
comparing the results with the Under- 
writers’ table showing the permissible cur- 
rent which the wire may carry. In this 
case the limit is 95 amperes. Since two 
lamps are connected in series, and each re- 
quires half an ampere, the actual maximum 
current is == 30 amperes. 

It is generally sufficient to make the neu- 
tral wire equal in size to the outer con- 
ductors, as it is then capable of carrying all 
the current from one side of the system in 
case of a main fuse blowing. In such an 
event, which is not very likely to occur, 
there will be double the fall of potential be- 
tween the distributing board and the lamps, 
because the distance still remains the same 
while the e.m.f is halved. This is not a 
serious matter, and the condition would not 
last long, so that it is not necessary to 
guard against it. However, the neutral wire 
may be made twice the cross-sectional area 
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AMERICAN TELEPHONE PRACTICE. 


LINE DISTURBANCES. 


BY KEMPSTER B. MILLER. 


The one remedy for all the troubles due 
to disturbing noises from any of the causes 
is to make the line a complete metallic cir- 
cuit. Even this will not completely stop 
noises from most of the causes, and all ad- 
ditional precaution must be taken, by mak- 
ing the two sides of the circuit alike in all 
respects and properly transposing them at 
frequent intervals, in order that they may 
be as nearly symmetrical with respect to 
the disturbing source or sources as possi- 
ble. 

Merely making the line a metallic circuit, 
as in Fig. 1, does not give complete frec- 
dom from inductive troubles from other 
wires, whether the induction be electro- 
magnetic or electrostatic. Considering the 
question from the standpoint of electro- 
magnetic induction,a current flowing in the 
disturbing wire would set up a field of 
force, the lines of which would cut con- 
ductors A and B. A being closer, how- 
ever, would be cut by more lines than B, 
and consequently any currents induced in A 
by changes in this field will be stronger 
than those in B. If a current starts to flow 
in the disturbing wire from right to left, as 
shown, the induced currents in A and B 
will each be from left to right, as indicated 
by the arrows. These currents will par- 
tially annul each other, but that in A, being 
the stronger, will predominate, and the re- 
sultant will flow in the circuit in a direc- 
tion indicated by the small curved arrows. 

A single transposition in the center of the 
metallic circuit will completely annul the 
electro-magnetic induction if the disturbing 
wire is parallel to the two wires throughout 
its entire length, and if it carries the same 
current in all its portions. Here an im- 
pulse in the direction of the arrow in the 
disturbing wire (Fig. 2) will cause impulses 
in the opposite direction in both wires A 
and B. As the average distances between 
the disturbing wire and A and B, respec- 
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FIGS. I AND 2.—ILLUSTRATING LINE DISTURBANCES. 


drop of potential divided by the current. 
This takes into account the whole length 
of the circuit, or the double distance. 

Now, a 16-c. p. 110-volt lamp takes ap- 
proximately 14 ampere, so that we may 
write e 

R = ———— 
1 X N 
where R is the total resistance of the 


leads, and l the number of 16-c.p. lamps. 
Let d represent the single distance from 
the generator to the lamps. Then we may 
divide each of the terms of the above 
formula by 2d, which will give us the re- 
sistance for one foot of the wire, thus: 

R e e 


IX d 


zd IX Kad 


of the outer wires, in which case the drop 
of potential is 114 times that of the three- 
wire system when one side is disconnected. 
The chief advantage of such an arrange- 
ment is, that the two outer wires may at 
any time be connected together and the 
larger wire be used as a common return 
for a two-wire system. 

The actual saving in wire by the use of 
the three-wire over the two-wire system 
is one-fourth when the neutral is made the 
same size as the outer wires, and when an 
equal drop is considered. For an equal 
percentage drop, however, which is actually 
a larger drop with the 220-volt circuit, the 
wires are smaller, and a saving of five- 
eighths is obtained in the weight of copper. 


tively, is the same, the strengths of the in- 
duced currents in A and B will be equal, 
and they will, therefore, annul each other, 
producing no sound in the receivers. 

It is found, however, that a single trans- 
position in the center of the metallic circuit 
will not free the line from cross-talk, even 
though the average distance from the two 
wires and the disturbing wire is the same, 
andthecurrent strength is uniform through- 
out the entire length of the disturbing wire. 

Mr. Carty’s experiments throw much 
light on this point. In Fig. 3 is shown a 
disturbing wire and a metallic telephone 
circuit composed of two wires, A and B, of 
which A is nearer the disturbing wire than 
B. At a time when the charge on the dis- 
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turbing wire is positive, as shown, a nega- 
tive charge will be drawn by it toward the 


disturbing wire and a positive charge will 
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be repelled from it. The result is that the 
distribution of charges on the two wires, A 
and B, will be somewhat as shown, a nega- 
tive charge being held on the wire A and a 
positive charge driven to the wire B. 

In order for this rearrangement to have 
occurred it is evident that a flow of elec- 
tricity must have taken place from A to B, 
and as two paths were afforded from the 
center point a, on the wire A, of equal re- 
sistance, this flow must have been from 
that point in each direction as indicated by 
the arrows, through the receivers and to- 
ward the center point b on wire B, where 
the two currents met. Upon the charge on 
the disturbing wire becoming zero the po- 
tentials on A and B become equal, by a 
flow of positive electricity from the center 
point of wire B to that of wire A. The 
negative charge on the disturbing wire, 
which follows the positive charge, will 
cause this latter to flow from b to a to con- 
tinue until A is positively and B negatively 
charged. 

It is evident, therefore, that alternating 
currents flow through two receivers, and 
that these currents differ in phase from that 
in the disturbing wire by 90 degs., which 
is characteristic of the action of condensers. 
Further consideration will show that the 
points a and b are neutral, and experiment 
bears out this conclusion, for by opening 
the wires at those points the sound in the 
receivers at the ends still continues. 

Where receivers are connected in the cir- 
cuit at a and b no sound is heard on them, 
although plainly audible in the end receiv- 
ers. A single transposition in the center of 
the line, as shown in Fig. 4, will tend to 
reduce the sound in the end receivers, but 
will not cause silence. The static charges 
on the portions of the wires nearest to the 
disturbing wire now find four paths instead 
of two to the more remote portions of the 
circuit, the flow being clearly indicated by 
the arrows. The center points a and b are 
no longer neutral, and receivers placed in 
the circuit there will be subject to noises. 

It is evident that if receivers of equal im- 
pedance to those at the ends of the line, 
were placed at a and b, the neutral points 
c, d, e and f would be found at the quarter 
points on the line; i. e., midway between 
the transposition and each end. As a matter 
of fact, however, no instruments are placed 
at the point of transposition, and the neu- 
tral points are shifted toward the ends of 
the line, because the impedence of the re- 
ceivers at those points makes it easier for 
most of the current to pass through the 
transposition wires. Theoretically, the cur- 
rents set up in a metallic circuit by elec- 
trostatic induction from another circuit can 
be eliminated only by making an infinite 
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number of transpositions. Practically, 
however, it is found that on long circuits 
transpositions every quarter or half mile are 
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ing it to come in contact with anything that 
will impart lubricants to it, it is easily un- 
derstood why such marble should not be 
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amply sufficient to render them unnotice- 
able. 
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THE ELECTRIC LIGHT AND POWER 
SWITCHBOARD. 


—— 


BY S. H. SHARPSTEIN, 


The switchboard question is possibly as 
difficult as any the engineer and superin- 
tendent has to decide upon. It is very es- 
sential to so design and construct it that it 
will never cause the circuits it controls to 
shut down, especially when the greatest 
number of lamps are burning. 

If a generator breaks down another can 
be put in its place; but if an arc occurs on 
the switchboard the machine or machines 
that feed the arc will keep right on work- 
ing, as a rule, until the board ig ablaze. 
Built as some modern switchboards are, 
with rubber covered wire, and in many 
places sheet hard rubber being used, when 
once a blaze is started destruction is quite 
sure to follow. 

One of the most peculiar things in 
modern electrical work is the way fire 
underwriters will drive the electric lighting 
and power people from one position and 
sometimes let them take up another much 
worse than the first. Some of the modern 
boards, with complicated switches breaking 
high-voltage circuits, are sure sooner or 
later to cause fire, since so much highly 
combustible insulation is present to burn. 

High voltage wires are placed close to 
each other, and for safety the insulation is 
depended upon. After a little time dust 
and dirt accumulate, and when the switches, 
hemmed in by the wires, get somewhat 
worn and burned, fire is likely to occur. 
This applies more particularly to the alter- 
nating current boards that are being in- 
stalled in many stations. 

The popular method is large units and 
but few circuits. This being the case, each 
machine or circuit panel of the switchboard 
ccntrols the current for a large district. 
The income that is influenced is necessarily 
large, hence it is economy to leave ample 
space for such panels and to design and 
construct them with care. 

Wood has been discarded for fronts; slate 
is used only for low voltage boards; mar- 
ble is almost exclusively used for high volt- 
age boards because of its higher resistance. 
With a pressure of two or three thousand 
volts, the darker marbles are best because 
they do not show the dirt so plainly. 

When it is understood that a slab of 
white marble can be badly discolored by 
laying it on a clean pine stick, where it will 
absorb the oils from the wood, or by allow- 


used for a switchboard unless it is to stand 
in a clean place and be cared for by a com- 
petent person. Many times grease and 
even oil is used on the working parts of a 
switch, and therefore it is an easy matter to 
get them on the marble. Because of the 
higher resistance of the white marble it is 
very much used, where the darker grades 
are prohibited because of their lower resist- 
ance. 

Sooner or later all apparatus on the 
board will have to be removed for repairs; 
therefore the designer should bear in mind 
the desirability of having the board con- 
structed so that each slab containing ap- 
paratus be arranged to be removed with 
ease. Each panel should contain a number 
of slabs unless there are no busbars and 
wires in the way of making repairs. Break- 
age is liable to occur in shipping, and smal] 
slabs are more easily replaced. 

As a rule, it is not customary to run 
alternators in parallel; for this reason the 
board should be constructed so that each 
machine can be easily connected or thrown 
onto any circuit leaving the station, or so 
that all the circuits can be worked from one 
machine when the station load is light. 
The switches and cables should be so ar- 
ranged that it will be impossible to short 
circuit any machine while switching at the 
board. 

When a generator is working on one cir- 
cuit, it is easy to vary the pressure some- 
what by means of the exciting circuit as 
the drop in the line increases or decreases, 
but when two or more circuits are run 
from one machine, it is essential that each 
circuit should have some method of vary- 
ing its voltage independent of the machine 
or other circuits; therefore it is necessary 
that every circuit panel have a voltage reg- 
ulator. 

If the generators be single phase, each 
circuit panel should have a double-pole, 
double-throw switch with ample jaw con- 
tact to keep from heating and with suffi- 
cient break to keep from arcing if the cir- 
cuit it controls be crossed. When the volt- 
age gets high it takes quite a large switch 
to have break enough to open the circuit 
under the above conditions, without exces- 
sive arcing, but all devices for cutting off oi 
blowing out an arc are apt to become a 
nuisance on a switch sooner or later, and 
should not be adopted without close con- 
sideration. | . 

If cities could be lighted with a pressure 
at the machine and on the mains of ten 
volts, the damage to station apparatus 
when a cross occurred might be slight. As 
the conditions outside the station develop 
in complication, the chances for crosses 
from main to main increase. With very 
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high voltages such crosses are very often 


disastrous, especially when close to the 
station or generator. The only good 
feature about a fuse is its cheapness of in- 
stallation; experience has demonstrated 
that, as a rule, it is out of place in a gen- 
erator circuit on a switchboard. 

In an easily accessible position may be 
placed, on each circuit panel, an automatic 
circuit-breaker. As in the main switch for 
high yoltages, both legs of the circuit 
ought to break with a gap amply large to 
open the maximum current without any 
complicated apparatus to cut off the arc. 
The blades and jaws for carrying the cur- 
rent must be guarded from being burned by 
arcing, as such burning causes the blades to 
hang in the jaws when the switch should 
open. A good spring is the most con- 
venignt for throwing a circuit breaker 
switch, and the lever by which the switch is 
closed and spring set should work through 
a long atc so that the manual working of 
the devicé will not be difficult. There is no 
reason at this day for installing any breaker 
that will not work at once at the amperage 
for which it is set, whether at the time of 
adjustment or one or two years later. One 
requirement of vital importance to the 
safety of the board is to have the breaker 
pogitive when the blades leave the jaws. 
A glow movement is sure to cause arcing 
and burning. 

Often a cross will occur, operate the 
breaker and at the same instant burn away 
so gs to clear the circuit sufficiently for 
working. At such a time, if the breaker 
switch is replaced immediately, the cessa- 
tion of light is short and of no importance. 
The practicability of such apparatus is then 
appgretit. On another occasion the cross 
might Stay on, the attendant would, as be- 
fore, take hold of the breaker lever and re- 
place the breaker switch; before he would 
have tithe to realize what was taking place 
much damage might be done by his hold- 
ing the breaker switch closed. It follows 
that , tircuit breaker should be so con- 
structed that when the switch is closed on 
a short circuit it will open again inde- 
pendently of the breaker lever. Occasion- 
ally a ctoss can be burned off, especially 
with overhead construction, where one 
wire may touch or fall across another. 

Every machine panel should contain an 
ammeter to indicate the quantity of cur- 
rent the machine may be generating; also a 
voltmetet to show the voltage of the cur- 
rent. There was a time when it was 
thought that cheap indicators were good 
enough for this purpose, but experience has 
proven that looking at an instrument and 
then making a guess is not a good method 
to adopt where dividends are desired on 
money invested in incandescent lighting. 
Accurate and dead-beat voltmeters only 
should be used. A voltmeter that is not 
dead-beat is only a snare when there is 
trouble on the circuits or with the ma- 
chine and the switching must be done in a 
hurry. 

One question of vital importance is 
the illumination of the board; the at- 
tendant must read his instruments, and 
the light should be so arranged that 
he will not be compelled to look at a 
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glowing filament. Often times a shade and 
bracket can be placed so that the only light 
seen by the attendant is that reflected from 
the face of the switchboard or the instru- 
ments. This is much to be preferred. A 
good way is to have the instruments all 
made with the divisions on a porcelain face 
behind which can be placed a small lamp. 

Occasionally the insulation of a gener- 
ator will become broken down. Every ma- 
chine panel should contain a detector to re- 
main connected and indicate a cross to the 
frame just as soon as it occurs, and as long 
as it remains. One detector for a number 
of machines and the manipulation of a 
switch to hunt for breakdowns of this kind 
is not to be recommended. 

It is just as essential that every circuit 
panel be provided with a reliable instru- 
ment to show at once when a cross to the 
ground occus. Every circuit panel should 
also have a gaod volt and ammeter. Some 
superintendents place on each circuit panel 
a reliable recording wattmeter, which is es- 
sential where a close watch is kept on the 
economic action of boilers and engines; it 
also helps to detect any great error in 
meters outside the station where all the 
current sold is measured. 

Where generators never run in parallel it 
iS quite essential that the busbars of each 
machine should run back of each circuit 
panel. It follows that each leg of each 
machine circuit has got to be connected to 
each circuit panel. If the generators be 
small, often there will be a great number 
of switches, usually plug switches, on the 
face of the circuit panel. The expense of a 
number of these plug switches sometimes 
influences the purchaser to get them poorly 
designed and constructed. The result is a 
constant source of trouble and annoyance. 

When cables are used, the plug switches 
should be secure from being loosened by 
one cable raking over another when the 
switchboard attendant is working in a 
hurry. They should be so strong that a 
good hard thrust from a nervous attendant 
cannot break them. 

Many times all the exciter switchboard 
apparatus, in stations where alternating ap- 
paratus is used, is put on the machine 
panels; but it is better practice to have a 
separate panel, just beside the machine 
panels or on the opposite side from the cir- 
cuit panels, for the exciters. If but one 
set of exciter bus-bars is used, on this 
should be placed an ammeter and double- 
pole knife switch for each exciter circuit, a 
rheostat and switch for the fields of each 
exciter, and a voltmeter in circuit with each 
exciter to enable the attendant to get the 
proper voltages before connecting with the 
bus-bars. One voltmeter with the neces- 
sary switch would answer for all the excit- 
ing machines. The proper method of in- 
stalling this apparatus is not an easy prob- 
lem. It seems like a waste of space and 
energy to run a small machine with its 
belts for each alternator. This is the more 
independent way, but it is not good en- 
gineering in large plants. 

When all the exciters feed into a com- 
mon bus system and the large generators 
are fed from the same, the breaking down 
of one exciter can often be bridged over 
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by the remaining exciters doing the extra 
work for a time. Then again if there be 
trouble with one exciter it is apt to so ever- 
load the others that the whole system of 
machines might be short of exciting cur- 
rent until the disabled machine was cut out. 
With large exciting machines and proper 
circuit breakers this trouble could possibly 
be avoided. Where one set of bus- bars is 
used it helps to simplify the backs of the 
machine panels by having only one circuit 
from which to take the current for excit- 
ing the alternators. Whether the exciting 
current be taken from the individual ex- 
citer or from a pair of bus- bars, it should 
be controlled by a kniſe switch on the face 
of each machine panel. Each machine 
panel should also contain a rheostat con- 
nected into the field circuit of the alter- 
nators as it leaves the exciter bus- bars. 

It is necessary to place upon each ma- 
chine panel a switch of ample carrying ca- 
pacity so as not to heat with the maximum 
current, and to break any current that it is 
possible for the machine to generate at full 
As with the 
automatic breakers and main switches on 
the circuit panels, so these switches should 
break each leg of the circuit in at least two 
places. All the above mentioned manual 
switches should travel independent of the 
operator after the blades have left the jaws. 
Good designing and workmanship will pro- 
duce a switch that will be actuated by a 
spring in such a way that the initial travel 
of the blade will be very rapid and tend to 
break the otherwise produced arc. 
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TELEPHONE PARTY LINES. 


WHITTEMORE-BARRETT-CRAFT SYSTEM. 


- BY H. S. WEBB. 


For a long time after telephones came 
into use it was customary, when economy 
or other conditions required that more than 
one telephone should be connected to the 
same line or pair of lines, to connect them 
in series as shown in Figs. 1 and 2. When- 
ever two or more telephones are connected 
to the same line or to the same pair of 
lines it is called a party line system. The 
above arrangement of telephones has the 
disadvantage that when the operator at the 
central station sends a ringing current over 
the line all the bells on that circuit will 
ring, thus requiring a distinctive number of 
rings for each subscriber. Furthermore, 
when any two subscribers are talking there 
is nothing to prevent another subscriber on 
the same line from taking down his receiver 
and overhearing the whole conversation. 
When one telephone is in use the bells of 
all the others remain connected in the cir- 
cuit,.and therefore the number of tele- 
phones which can be placed in one circuit 
and not interfere with the conversation. is 
very limited. Scarcely ever more than 
four can be used successfully in this way. 
This arrangement is very apt to give bad 
service and cause much trouble. 

Instead of connecting them, as above, in 
series, or “looping in,” as it is called, a 
much better plan was afterward adopted, 
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that of connecting all the telephones in 
multiple, or what is known as the “bridging 
bell” method. Fig. 3 shows the method ot 
connecting two or more instruments in 
multiple on a metallic circuit. If they are 
connected to an earth return circuit then 
all connections made to line B in this figure 
would be grounded at each station. 

The subscribers’ bells being always in 
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FIGS. I AND 2.—GROUND AND METALLIC RE- 
TURN. 


circuit, they are made of high resistance, 
about 1000 ohms. The impedance of this 
bell is so high (about four times its re- 
sistance during the conversation when the 
average frequency of the current is about 
300 periods per second) that it does not 
permit an appreciable part of this current 
to pass through it, thus forcing practically 
the whole current through the receiver. 
The generators are wound to furnish an 
e.m.f. so low that they will not ring the 
high resistance bells at the subscribers’ sta- 
tions, but they will operate the low resist- 
ance annunciator at the central station. 
For this reason the generators have a low 
resistance, and consequently they must 
have an automatic device which normally 
leaves the armatures of the generators on 
open circuit, closing the same only when 
the handle is turned. 

Fig. 4 shows the connections of a “bridg- 
ing bell” subscribers’ telephone set. In 
order to show more clearly in one diagram 
the connections of the Warner switch I 
have altered the detail of the switch con- 
tacts slightly, placing one contact spring 
behind instead of alongside the other. This 
figure also shows the automatic cut-in“ 
device for closing the normally open 
armature circuit. When the handle is 
turned, a pin on the crank axle slides up 
the side of a V-shaped recess in the hub of 
the driving wheel, so drawing the other 
end of the crank axle away from a spring, 
the fixed end of which is always connected 
to one terminal of the armature, and allow- 
ing this spring to come into contact with a 
point connected to the line 1. 

Now the generator at the central station 
is so designed that it can easily ring these 
high resistance bells. Since the frequency 
of this ringing current is much smaller 
than that of the current during conversa- 
tion, the impedance of the bell for this cur- 
rent will not be much greater than its re- 
sistance. 

By this arrangement twenty instruments 
have been successfully operated on one pair 
of lines, but for various reasons it is not 
advisable or customary for companies 
operating exchanges to put more than six 
subscribers on one pair of lines. How- 
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ever, I know of one case where there are 
seven on the same circuit, and doubtless 
there are other such cases. 

This “bridging” system has several ad- 
vantages over the “looping” method. First, 
a larger number of subscribers can be put 
on the same circuit. Second, a subscriber 
when he calls up the exchange does not 
ring all the other bells on his line. Third, 
the numerous cross connections between 
the two sides of the circuit through the 
high resistance bells tend to free the line 
from electrostatic charges, so that the cir- 
cuit is freer from the evils produced by 
electrostatic induction. 

It, however, still possesses two faults in 
common with the “looping in“ method. 
First, the operator cannot ring one bell 
without ringing allthe others, requiring, 
as before, a distinctive number of rings 
for each subscriber. Second, any sub- 
scriber can take down his receiver and 
overhear the conversation between two 
other subscribers, and he can also interfere 
with conversations by ringing up when the 
line is already in use. To obviate these 
two objections to party lines, several at- 
tempts have been made, using various sys- 
tems of selective devices. The only one 
that I know to be in successful operation to 
any extent in this country is the party line 
selective system patented by Whittemore, 
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Barrett and Craft and assigned to the 
American Telephone & Telegraph Com- 
pany. 

By the aid of the diagram in Fig. 5 the 
principles upon which the system is based 
can be readily explained. Let there be two 
metallic conductors, A and B, between sta- 
tions C and S, and also a connection do 
ground at both places, which is practically 
equivalent to three wires from C to S. It 
is evident that the following combinations 
of currents can be sent from the battery L 
at C to S over the two line wires and the 
ground. | 

A current can be sent in either direction 
over A, using the earth as a return and 
not using B at all, thus giving two selective 
signals. Similarly, a current in either di- 
rection can be sent over B without using A. 
Without using E a current can be sent in 
either direction over A and B in series. A 
current can be sent in either direction over 
A and B connected in parallel, returning 
through E; also, in either direction 
over A and E in parallel, returning through 
B; and finally, in either direction through 
B and E in parallel, returning through A. 

This gives twelve different combinations, 
furnishing means for twelve selective sig- 
nals. In using either A or B in parallel 
with E, the return circuit being through B 
or A respectively, balancing resistances 
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would have to be used in order to make the 
current divide equally, that is, to properly 
balance the system, requiring close adjust- 
ment, for which reason the last four com- 
binations have not been found to be of 
practical value. In the accompanying table 
are tabulated the eight useful combinations: 


CURRENT COMBINATIONS. 


| | Line A. | Line B. Ground. | 
E + ° — 
A 0 z + 
Miresia 0 — + 
5 5 + r 0 
3 + + == 
N — — + 


Fig. 6 is a diagram of connections for 
eight stations; Si, Sa, Ss etc., are the sub- 
scribers’ stations from which two wires, A 
and B (the outgoing and return con- 
ductors of a metallic telephone circuit), run 
to the central exchange, at which is located 
a system of eight calling keys, C, a sepa- 
rate key for calling each subscriber. The 
dotted line represents the earth return cir- 
cuit. At each of the eight stations there 
are two relays, connected in derived cir- 
cuits or earth branches m and q of the 
main lines respectively, and these circuits, 
after passing through the relays, unite and 
connect to earth at E. 

At each station is a direct-current vibrat- 
ing bell and battery in a local circuit c, 
which can be opened or closed at two 
points, 11 and 12, one at each relay. This 
local circuit is normally open at either one 
or both of these points. In order to ring 
the local bell the circuit must, of course, be 
closed at both points 11 and 12. R and R. 
are the local relays which control these 
local circuits. 

The relays at each station differ either in 
arrangement or construction from those of 
all other stations. Thus at station S the 
line A is branched through a polar relay 
made responsive to a plus or positive 
current, and line B through a neutral relay 
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adapted to respond to currents of either di- 
rection traversing B. Station S, also has a 
neutral relay on B, but a polar relay 
responsive to a minus current in A. 
The third and fourth stations have neutral 
telays connected to A and polar, plus 
and minus, relays connected to B. The 
fifth and sixth stations have each two polar 
relays, one of either sign, but reversed at 
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the two stations with respect to the two 
conductors A and B. Station Sr has two 
polar relays of plus sign, and S. two polar 
relays of minus sign. 

The plus and minus signs in the dia- 
grams indicate the direction of current with 
reference to the central station end of the 
lines to which each relay will respond. 
Each polarized relay is arranged to close its 
own local contact point only when the 
current in the direction to which it re- 
sponds passes through it. The neutral re- 
lays, indicated in the figure by a + sign, on 
the other hand, will open the local circuits 
when excited, as they will be by any cur- 
rent, either positive or negative. Thus the 
local contact points of the polarized relays 
are normally open, while the local contact 
points of the neutral relays are normally 
closed. 

At the central station C are located the 
calling battery or generator G, and the 
group K of eight circuit-changing calling 
keys, each key corresponding to the ar- 
rangement of relays at some one station. 
Thus if any key is depressed only such 
combination of currents is sent over the 
lines as will operate the local relays of one 
particular station in such a manner as to 
close both local contacts, while one or both 
local contacts at the relays of all other sta- 
tions remain open. Hence all that is 
necessary to call a particular station is to 
depress the one key corresponding to that 
station. 

Depressing key 1, for instance, puts the 
negative pole of the central station gen- 
erator to ground through one side of the 
key, and sending through the other side of 
the key a positive current over line A, 
through all the R relays, returning to the 
central station through the ground. But 
no current will pass through the R: relays 
because line B is left on open circuit at the 
central station. Thus at S contact 10 will 
be closed by the polarized relay R, since a 
current flows through it in the positive 
direction and 11 will remain closed because 
no current at all passes through its neutral 
relay R.. Thus the bell at station S will 
ring, since its local circuit is closed at both 
10 and 11. 

Furthermore it will be shown that no 
other local bell circuit will be closed. For 
at S: the polarized relay R vill not be 
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FIG. 5.—DIAGRAM OF PARTY LINE SYSTEM. 


operated by a positive current, hence its 
contact at 10 will remain open. The local 
circuits at S, S., Ss, Se, Sr, Ss will be open 
because there is no current through their 
polarized (R:) relays, thus leaving these 
relays in their normal positions, that is, 
with their contacts at 11 open. Thus, the 
only station called is S. Similarly it may 
be shown that by depressing key 2 the only 
station called will be S, and so on. 
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The inventors have also designed and 
patented an eight-station system in which 
the neutral relays are all replaced by spe- 
cially wound and connected polar relays. 
This was probably to prevent any one else 
doing the same, because in this case the 
neutral relays are simpler and doubtless 
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also that the blade and jaws are smooth 
and make a good firm contact. Upon ex- 
amining the fuse box, we should see that 
the fuses are clamped firmly by the contact 
screws. It is also important to keep out 


all dust and dirt, as otherwise it may cause 
a fire when a fuse blows. 
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FIG. 6.—DIAGRAM OF CONNECTIONS FOR SIX STATIONS. 


much cheaper and more easily adjusted and 
kept in order than the polar relays. 

In a succeeding article, a description will 
be given of the method for preventing one 
station from overhearing the conversation 
taking place between two others. 
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ELECTRIC RAILWAY PRACTICE. 


CAR EQUIPMENTS. 


BY WALTER MUNROE. 


The parts of a car equipment that need 
to be looked after are quite numerous—in 
fact all parts should be examined at more 
or less frequent intervals. Let us consider 
first the trolley. The trolley wheel should 
revolve freely at all times. If the bushing 
is at all tight and prevents the easy motion 
of the wheel, there is a sliding action be- 
tween wheel and trolley wire, which causes 
unnecessary wear on trolley wire and wheel. 
They should be examined at least once a 
day to see that they run freely and are not 
worn excessively. At the same time the 
trolley pole should be moved about by its 
cord to see that it moves freely in all di- 
rections. This is important, for if the pole 
is at all sluggish in following any change in 
the trolley wire, there is likely to be de- 
structive sparking. This may be partic- 
ularly noticed if running at a considerable 
speed where the trolley wire is at all loose 
between supports. Just after passing each 
supporting insulator the wheel may be 
heard to jump, and a flash can easily be 
seen between wheel and wire. The main 
wire should be examined occasionally 
where it is connected to the trolley base. 

The hood switches should be looked 
after to see that they are not loose, and 


There are quite a number of types of 
lightning arresters in use made by the same 
and also by different manufacturers. In 
general it may be said that they should be 
kept clear of all foreign matter. The later 
types require less care than the earlier ones. 
The gap space in the ground circuit should 
be well looked after. 

Coming to the resistance boxes we find 
a considerable difference among the differ- 
ent makes, particularly as regards protec- 
tion of the points of connection and expos- 
ure of resistances. All the pieces of ap- 
paratus that are placed beneath the car floor 
are bound to be exposed more or less to 
flying mud and water. So that their pro- 
tective coverings and also their position de- 
termine, to a considerable degree, their lia- 
bility to give trouble. 

In looking after the controller, there are 
several points which should be kept well in 
hand. The contact fingers should bear suf- 
ficiently hard on the rings to make a good 
firm contact without undue pressure. 
Prevent all cutting action and remove im- 
mediately all burns that may be formed on 
the surfaces. The contact fingers should be 
occasionally moistened with vaseline or 
some similar compound. All the bearings 
and interlocking parts should be kept clear 
and lubricated, but care should be taken 
not to use too much oil, as it might get on 
some of the conducting contact surfaces. 
It can be easily seen that any dust or dirt 
inside the controller is quite likely to get 
between the contact fingers and the contact 
rings on the revolving cylinder. If this 
happens, there will almost assuredly be de- 
structive sparking or cutting upon their 
surfaces. Competent men should try the 
controllers frequently to see that they re- 
volve properly. At the same time they 
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should be carefully examined inside, for 
the above mentioned points. The connec- 
tion boards should be gone over occa- 
sionally for loose contacts. : 

In considering the motors, it is well to 
look at them from at least two standpoints; 
namely, mechanical and electrical. We will 
first consider some of the mechanical features. 
Some roads use brass or bronze linings for 
their armature shafts, and if these linings 
wear unduly, several things are likely to hap- 
pen. A much too common occurrence is to 
have the bearings wear down so far that the 
armature core strikes the pole pieces. Now 
the armature of a modern railway motor is 
ironclad and is laminated. The coils lie 
well inside the slots, and it is the tops of 
the teeth that strike. When this occurs, 
the laminations are bent and pushed out of 
place, closing up the slots, cutting and 
short-circuiting armature coils, and doing 
a great deal of damage generally. Very 
often after such an accident the core will 
have to be stripped and entirely rewound. 
This, of course, is expensive. If this oc- 
curs out on the road, there is likely to be a 
long delay for the cars. If there are two 
motors on the car, the damaged one may 
be cut out in the controller and the car 
brought to the repair shop with the re- 
maining motor. Again, the armature may 
be so damaged that it will not revolve, in 
which case its axle must be freed in some 
manner. With some types of motors the 
armature might be pulled up through the 
traps in the floor, but a tripod and a tackle 
would be needed for this, which would 
mean considerable delay. In any case, re- 
moving the gear or pinion will free this 
particular axle. 

Excessive wear on the car axle linings 
as well as upon the armature bearing lin- 
ings 1s quite likely to throw the shafts out 
of line. If this occurs the gear teeth will be 
worn unevenly or may even be broken. 
Excessively worn bearings, in any case, 
cause considerable play of the shafts, and 
this will cause excessive noise and jolting 
of the entire motor. The clearance of the 
armature cannot be too closely looked out 
for, as neglect of this point will almost 
certainly result in ruin to a large part of 
the armature coils. 

The proper lubrication of the bearings is, 
of course, important. Both grease and oil 
are used for this purpose. Oil is generally 
used for the motor doing the heaviest ser- 
vice, and the oil is usually retained by some 
substance, such as waste placed in the cups. 
When grease is used, it should be stirred 
up frequently and the vent hole kept clear. 
In the winter a softer grease is usually 
used in order to make up for the differ- 
ence in temperature. The small channels 
in the babbitted linings should be kept 
clear of all hardened grease by occasionally 
pouring through them a little gasoline, this 
being independently of the regular over- 
hauling of the moters. The nuts on all 
parts should be kept tight for very obvious 
reasons. Gears and gear cases should be 
well looked after to see that there is suf- 
ficient grease or oil to keep them well lubri- 
cated. 

It is well known, or should be, that it is 
of vital importance to keep the commutator 


AMERICAN ELECTRICIAN 


in good condition. It should be covered 
with a smooth, dark colored glaze and be 
free from burned spots. It may be treated 
from time to time with vaseline or some 
similar compound. The brushes are some- 
times treated with a compound that is 
spread over the commutator as the brush 
wears down, and this serves as a sort of 
commutator dressing. Any slight irregu- 
larities may be remedied with sand-paper, 
but when grooved or cut or worn unevenly, 
it should be turned down in the lathe. If 
burned spots appear, the commutator 
should be carefully examined and tested, 
and the armature coil leads inspected for 
trouble. Be sure to determine if the fault 
is due to a loose bar or to crumbled or 
displaced insulation between bars. The 
brushes should be pulled up every night to 
make sure that they move freely in the 
holders. As the commutator wears down 
the brush holders should be moved down 
a corresponding amount so that the dis- 
tance between the end of the brush and the 
commutator surface remains always about 
one-quarter of an inch. A competent man 
can, by looking at a motor commutator, get 
a very good idea of the condition of the 
motor, and he can also tell very closely the 
care that the motor has had. Keep the 
brush holder contact surfaces clean, smooth 
and free from foreign matter. 

All the modern motors for ordinary rail- 
way work are very completely inclosed. In 
spite of this, however, some dust and dirt 
will work itself inside. Now if any of the 
surfaces are at all moist or oily they will 
immediately become covered with copper 
and carbon dust from the inside, and dust 
and dirt from the outside. This is partic- 
ularly liable to settle on the inner end of 
the commutator where the armature leads 
are attached. It also slowly works itself 
through or under the protecting heads 
placed over the armature coils and leads 
at this end of the armature core. The 
packing together of this dust at this point 
is very dangerous, for there is much cross- 
ing of leads and considerable differences of 
potential between them. The chances are 
very good for the bridging over of one or 
more commutator segments or for a short 
circuit among the leads. In either case the 
commutator is likely to be badly damaged 
or the armature burned out. 

When motors are new and run for the 
first time, they should be carefully exam- 
ined at the end of the run to see that neither 
one is unduly heated. If one is a great 
deal warmer than the other, the hotter one 
is probably injured or else it is doing more 
work than the other. This would occur if 
its field was weak from any cause. 

Maintenance (and this includes inspec- 
tion) in order to be thorough and of value, 
must be carried out systematically. That 
is to say, certain definite rules should be 
laid down that at a certain definite time in- 
tervals certain definite inspections should 
be made. For example, trolleys and trolley 
wheels, bearings, grease cups, commutators, 
brushes and accessories should be exam- 
ined at least once a day. When running 
his car the motorman should report any un- 
usual noises or behavior of any part of the 
apparatus. 
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A very convenient method now used on 
many roads is to have printed slips to be 
filled out by the motorman as a report 
when anything works badly. The printed 
headings might be: motor, controller, 
switches, trolley, brake rigging, etc. These 
slips should be placed where easily acces- 
sible, and should be used by the car barn 
foreman or inspector as a means of saving 
delay in remedying troubles. The slips 
should have proper spaces for date, num- 
ber of car, trip, etc., and a small space for a 
few remarks. Many motormen, if they see 
a large space headed “Remarks,” would 
feel in duty bound to fill in with useless or 
trivial details. 

— — 


GENERAL METER PRACTICE. 


BY LYMAN C. REED. 


The purpose of this article is to deal with 
the practical management of a modern 
meter department, and not to give a scien- 
tific dissertation on meters. 

The management of central stations, in 
all the details of the art, has become so well 
defined in all its different bearings and out- 
lines that we pause to wonder at the appar- 
ent crudity of present meter practice. The 
most important feature, after producing 
electric current at a minimum cost, is to 
have it accurately measured at the con- 
sumer’s at a minimum cost to the pro- 
ducer. A carelessly managed meter de- 
partment frequently means a loss of thou- 


‘sands of dollars, and one that is conscien- 


tiously operated but by incompetent men 
may be even more disastrous in its results. 
Granting that the best meters on the mar- 
ket are used, a competent engineer with 
the proper facilities at his disposal is essen- 
tial to the best results. 

The keeping of records, rendering of 
bills, and all the general work incident to 
the bookkeeping part of the department 
will not be dwelt upon at any length, as the 
art of bookkeeping is so well defined as to 
need no special explanation. However, a 
well-devised system of records is essential 
to accuracy, and we do not wish to be un- 
derstood as belittling in any measure the 
importance of this part of the work. As 
different systems are in vogue in different 
parts of the country, it is simply necessary 
to adopt some fixed system of keeping rec- 
ords and follow it in detail. p 

The object of this article is to deal with 
the purely electrical and mechanical fea- 
tures encountered in different stages of the 
work. It is an almost universal feature to 
use some one of the many forms of motor 
meters. As these all bear a great resem- 
blance in their general features, we will 
take the Thomson recording watt meter as 
a fair sample of the type, and use it to 
illustrate in general the features of meter 
practice which we wish to set forth. 

The absolute accuracy of a meter under 
all loads is, of course, the goal at which we 
wish to arrive, but as yet this has not beer 
accomplished, and we must content our- 
selves with the most accurate manipulation 
possible of the meters we have. 

The testing of meters to insure accuracy 
may be divided into two divisions. First, 
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testing meters before installation; second, 
testing meters in circuit to insure contin- 
ued accuracy. 

Testing meters before installation cannot 
be too carefully done. The very best in- 
struments should be used and a convenient 
and suitable testing board provided. In 
this connection, I would like to make a 
small digression and describe a board 
suitable for all voltages from 50 to 1000 
volts. 

With a central station furnishing current 
to consumers at 50 and 115 volts, alternat- 
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in series. Of course, it is understood that 
only one kind of current can be used at a 
time. The other connections are sufh- 
ciently plain to warrant no further ex- 
planation. 

The instruments consist of a 500-volt 
voltmeter, scale 250 to 600 volts; a double 
scale 115 and 230 voltmeter, direct cur- 
rent; a double scale ammeter reading from 
o to 10 in 1/10-amp. divisions, and from o 
to 50 in %-amp. divisions. All instru- 
ments are of the standard Weston station 
type, illuminated dial. 


ing; 115 and 230 volts, direct current, and I merely point to this as a sample of 
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FIG. I.—DIAGRAM OF TESTING BOARD. 


500 volts direct power services, the problem 
of using one lamp bank on testing board 
for these different voltages became an in- 
teresting one, and was solved as shown in 
the accompanying diagram and photo- 
graph, the latter giving a view of the front 
of the board. The board and bench are of 
white marble, the board being 8 ft. x 
8 ft., with the lamps and all wires on the 
back, switches and instruments on the 
front. By employing single-pole switches 
and making the “risers” for the lamps the 
same potential in between the rows, no dif- 
ficulty was experienced in adapting the 
lamps to any of the voltages given. The 
diagram of connections and photograph 
will readily show how the board is ope- 
rated. Nevertheless, a few words in ex- 
planation may serve to make it clearer. 

The lamp bank consists of ten rows of 
lamps, five rows on each side of the three- 
wire system. The board is provided with 
a connecting switch, so that all the lamps 
can be used on 115 volts either alternating 
or direct. To burn a bank on 500 volts, 
the switches at the ends of each five rows 
are closed and all the intervening switches 
opened; then by having risers tapped per- 
manently together, as shown, the five rows 
are put in series. 

The throw-over switch also enables all 
lamps to be burned on 500 volts. The five 
rows at the right of the board are broken 
by a row of single-pole switches, so as to 
enable any number of lamps being turned 
on without resorting to unscrewing the 
lamps. This arrangement also allows of 
three different loads being obtained for 
500-volt circuit. 

If at any time it is desired to burn a 
bank on 1000 volts, the end switches are 
closed and tie-over switch put in, all other 
switches being opened. It will then be 
obvious that all ten rows of lamps will be 


testing board, which, after a year's service, 
is found to fulfill the many demands to 
which it is put. No alternating instru- 
ments are shown, as we only have the 
portable type. 

An absolutely steady potential is essen- 
tial to correct testing, and leads direct from 
the storage battery should be taken to 
the testing board. Where no storage bat- 
tery is in use, one especially for the pur- 
pose should be obtained, as the absolute 
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laid upon overload accuracy, too much 
cannot be said in favor of having meters 
correct on small load. The major part of 
the station’s income is registered on from 
5 to 20 per cent the rated capacity of the 
meter. 

To bear this statement out, we will cite 
a probable modern plant of, say, 100,000 
16-c.p. lights or equivalent. In the plant 
itself there would be not over one-third 
this amount in engine capacity, while the 
mean load line would be not more than 
one-third of this amount, or one-ninth of 
100,000 lights would represent the mean 
load line for the twenty-four hours. The 
capacity in meters would be fully 75 per 
cent of the 100,000 lights, or 75,000 lights 
meter capacity. The mean number of 
lights burned would therefore be 11,000, or 
14.7 per cent would represent the average 
working load of the meter. Hence it can 
be seen how essential it becomes to have 
meters correct on light loads, as well as 
overloads. . 

The above gives the general average. 
There are, of course, special cases where 
meters work under better conditions. On 
large installations, where the the total num- 
ber of lights is cnly burned for a few hours 
during the day, a meter of sufficient ca- 
pacity to carry full load will be found to be 
very slow on from 1 to 15 per cent of this 
load. In a recent article in the AMERICAN 
ELECTRICIAN a parallel switching arrange- 
ment was described, which gives the high- 
est attainable accuracy under all loads, and 
is especially adapted to all consumers that 
use a small amount of light in the day 
time and small all-night burning. 

The selection of meters for installations 
should be a subject of careful considera- 
tion, and the special conditions prevailing 
studied, so as to put in as small a meter 
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accuracy obtainable will more than pay 
for the cost. The instruments used in 
testing should be calibrated frequently by 
any of the best methods in use, so as to 
eliminate all errors due to this source. 
Meters should be tested particularly for 
light load accuracy, as well as overload 
accuracy, and the best possible adjustment 
given them. While great stress has been 


as possible without endangering the com- 
plete destruction of the meter by overload. 
It frequently is better practice to burn up 
a meter than to put in one so large as to 
be very inaccurate on the consumer’s usual 
load. A load curve of the consumer’s 
burning, if conveniently obtained, would 
be of great assistance in this connection. 
The placing of meters, therefore, becomes 
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a subject for the exercising of nice judg- 
ment, for which no definite rule can be 
laid down, but the matter must be decided 
by the exigencies peculiar to the case in 
hand. 

Before taking up the subject of testing 
meters on the outside, it might be well to 
say a few words about repairs. The re- 
pair room should be fitted up with work- 
bench and vise, and also supplied with all 
necessary tools needed in repairing meters. 
A good mechanic should be obtained, and 
all repairs can be made except the actual 
making of parts, which can be more cheap- 
ly obtained from the manufacturer. 

Any number of unserviceable meters that 
‘would otherwise have to be shipped back 
to the manufacturer can be repaired and 
put in perfect order. The meters repaired 
are given a rough test by the repairer be- 
fore sending to the testing room. The 
final test should only necessitate the care- 
ful adjustment of the meter. The chang- 
ing of meters from 50 to 100 volts, or any 
other changes. are all made here, and a 
fully equipped repair room will be found 
‘by far the cheapest way of keeping meters in 
repair. Allcut-off metersand meters changed 
for maccuracy are sent to the repair room, 
thoroughly cleaned and renovated and 
placed in the testing room for final adjust- 
‘ment. It is often found necessary to get 
up some special arrangement connected 
with meter operation, and the presence of 
-a skillful mechanic is a great help in cases 
of this kind, and often saves the expense 
-of getting the work done by some model 
worker. 

In a following article will be considered 
the subjects of keeping meters in perfect 
condition after they are installed, and also 
special tests demanded by consumers or 
thought necessary by the general manager. 


— 2 — — 
STEAM AND WATER STOP VALVES. 


GATE VALVES. 


The value of a good stop valve is not 
always appreciated by station managers or 
engineers, until they have at some time or 
other had an experience with inferior or 
worthless fittings of this class. In fact, 
possibly few people realize that no steam 
Plant yet installed could be operated with- 
out the stop valve in great quantity and 
variety. Many station managers appreci- 
ate the valve and allow its full importance 
to be set forth at once. For buyers of this 
class there are many excellent valves in the 
market for which a fair price is asked. 
For the other class of buyers I am sorry 
‘to say that there are valves also, and valves 
‘that can be bought for less money than the 
good ones. 

It usually needs but one experience of 
this kind to teach the engineer his lesson, 
but when the manager does the purchasing 
he does not always get the experience, and 
so continues to receive inferior fittings 
upon the mistaken score of economy, and 
thus in fact gives to the engineering de- 
-partment the dearest fittings he can buy, in- 
stead of the cheapest, as he thinks he is 
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doing. But there is another side to the 
story. No matter how good a valve may 
be it is possible—yes, it is quite easy—to 
spoil it the first time it is closed under pres- 
sure. A very small bit of dirt—a fragment 
of iron from a pipe thread—will, if caught on 
the seat when the disc is screwed down, so 
cut into the working parts of the valve that 


FIG. I.—LUDLOW DOUBLE-GATI STRAIGHT- 


WAY VALVE. 


a channel will be scored across the seat, 
and never more can that valve be made tight 
again until the damaged parts are repaired 
or renewed. 

It is here that the unskilled handler gets 
in his work of destruction alike on the best 
and poorest of valves. If he screws down 
a valve after it is evident that some foreign 
substance is caught on the seat he will 
surely cut the seat or disc—and the un- 
skilled man always does this. If the valve 
does not close tightly he puts all his 
strength on the hand wheel and forces the 
seat and disc together if possible. 

Although the solid metal-to-metal sur- 
face valve is the best and most reliable 
under skilled handling, the very fact that 
there are unskilled and careless valve 
handlers has led valve makers to adopt all 
manner of expedients to prevent damage to 
valves as above described. To this end 
have been invented all the soft and remov- 
able discs, the flexible seats and elastic 
working parts. Thus they are all make- 
shifts designed to enable cheap labor to be 
utilized in places otherwise impossible to 
use it. I call attention to these points to 
aid in a solution of the problem why some 
engineers work with inferior valves while 
others of that class spoil even the best 
valves that are placed in their hands. 

Valves are divided into two great classes, 
globe and gate, between which the honors 
are about evenly divided at the present 
time. The globe is the oldest form, and 
was the most popular type of valve until 
quite recently. Now the two forms are 
about equally used, with a strong and con- 
stant increase in favor of the gate valve, 
which possesses certain inherent advan- 
tages that may make it the valve of the 
future as soon as the constant improve- 
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ment which it is now undergoing has led 
it to practical perfection. 

The first gate valve was a very crude af- 
fair, not at all like the finished ones of the 
present time, an excellent type of which is 
shown by the accompanying engraving, 
Fig. 1. This valve, the Ludlow, is so con- 


structed that the internal mechanism con- 
sists of the stem, two gates and two bevel- 
faced wedges, the wedges being entirely in- 
dependent of the gates (or discs) and work- 
ing between them. 


FIG. 2.—GATES AND WEDGES FOR DOUBLE- 
GATE VALVE. 


By the action of the stem, C, which 
works through the nut, J, in the upper 
wedge, the gates descend parallel with their 
seats until the lower wedge strikes the stop 
(or bolts), K, in the bottom of the case— 
the gates and upper wedge continuing their 
downward movement until the face or 
bevel of upper wedge comes in contact 
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FIG. 3.—LUDLOW VALVE FITTED WITH AU- 
TOMATIC DRIP. 


with face or bevel of lower wedge. The 
gates then being down opposite port or 
valve opening, the face of the upper wedge 
moves across the face of the lower wedge, 
bringing pressure to bear on the backs of 
both gates from central bearings, thus forc- 
ing them apart and squarely against their 
seats. 
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In opening the valve the order of things 
described above is practically reversed, the 
first turn of the stem releasing the upper 
wedge from contact with the lower wedge, 
thereby releasing both gates (or discs) 
from their seats before they conimmence to 
rise. This removes all, or nearly all of the 
grinding which formerly damaged the gate 
valve at opening and closing, at which time 
the gate or disc had to be drawn off the seat 
while under pressure. The construction 
also allows the valves to work equally well 
with the pressure on either side of the 
gate. The gate rings, n, n, are easily re- 
moved when necessary, and the case rings, 
t, t, are also screwed into the main casting 
of the valve body. 

These valves are also made, when so de- 
sired, with an automatic drip which will 
drain the valve chamber alone, or the en- 
tire connecting tube if so desired. Fig. 3 
shows the construction and manner of 
operating the drip. The stem, c, forms the 
controlling connection with the valve 
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FIG. 4. TEE VICTOR VALVE. 


which drains the cavity a. The mechanism 
b serves to make connection between the 
dip valve stem and the main valve stem, e, 
30 that the final turn in closing the valve 
opens the drip. When the valve is to be 
opened the first turn closes the drip, which 
then becomes disconnected from the main 
etem. 

A single gate valve of the same manu- 
facture is for use under low pressures, or 
otherwise where double gate valves are un- 
necessary. In this valve the pressure 
comes against the back of the gate. The 
seat ring is screwed in, and the gate.valve 
is dove-tailed and riveted on, while both 
rings have ground faces, thus making a 
steam and water-tight joint. 

Fig. 4 shows another form of gate valve, 
made by the Lunkenheimer Company, and 
known to the trade as the “Victor” valve, 
the seats and discs of which are so made 
that they can be renewed when worn with- 
out the necessity of taking the valve body 
from the connecting pipes. 

The discs in these valves are all made to 
standard tapers so that they are inter- 
changeable. The seats are finished sepa- 
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rately from the valves and faced off 
straight. The recesses in the body which 
receive the seats are threaded exactly to the 
angle of the taper on the disc, and when 
the seats are secured in place they fit ac- 
This 


curately to the disc. method is 


FIG. 5.—VICTOR VALVE, WITH BY-PASS. 


claimed to be superior to facing off the 


seats after they are secured into the body, 


for the reason that this latter method does 
not permit of renewing the seats when they 
are worn; and should the seats become 
slightly unscrewed, the integrity of the 
bearing between them and the disc would 
be impaired, causing the valve to leak. 
The seats and disc are both made of hard 
phosphor bronze so as to insure durability 
and reduce to a minimum the cutting ac- 
tion of the steam on the same. 

In order that the stuffing box of the valve 
may be repacked under pressure, the disc 
is made so that when raised it makes a 
joint in the hub so as to keep the steam 
from leaking out at the top. 

The joint between the hub and body is 
formed by two seamless copper wire wash- 
ers, which are imbedded in the top surface 
of the body, and the hub when screwed in 
place forces them down, thereby forming a 
joint which is practically indestructible. 

The method of by-passing employed by 
the manufacturers of Victor“ valves is 


FIG. 6.—LUNKENHEIMER “CLIP” VALVE. 


quite novel and possesses features of merit. 
As will be seen in Fig. 5 herewith, the by- 
pass instead of being formed externally 
consists of a cored passage which leads 
around the disc and has two valve seats, 
only one of which is intended to be in use 
at a time, the opening to the one not in 
use being closed by a plug. Should the 
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seat of the valve in use become worn or 
leaky, the position of the valve trimming 
and plug can be reversed, thus making use 
of the reserve valve seat, and the worn one 
can be renewed and reground. The prin- 
cipal advantage of this style of by-pass is 
that it is entirely self-contained, and is not 
affected by extremes of expansion and 
contraction. When it is desirable to cover 
the exterior of the valve with some non- 
conducting material this can be done very | 
easily. 

The “Clip” gate valve, also made by the 
Lunkenheimer Company, is intended for 
use when pressure does not exceed 100 lbs. 
per square inch. The hub is secured to the 
body by a V-shaped clip which passes 
around the body and through lugs in the 
sides of the hub and holds the same firmly 
to the body by means of two nuts. This 
construction is very convenient when it is 
necessary to take the valve apart for exam- 
ination or repairs. The joint between the 
hub and body consists of a seamless copper 
wire washer, which is firmly imbedded in. 
top part of body and forms a joint against 
the upper side of hub when the same is in 
place. The disc has two seating faces, and 
takes pressure from either side. The.stem 
has a coarse thread which makes it possi- 
ble to open or close the valve very quickly. 
The stuffing box on the small sizes has a 
special packing arrangement to prevent the 
same from working loose. 


— . U— — 
ECONOMY OF STEAM PRODUCTION. 


BY A. L. HARRISON. 


As the economic production of steam is 
independent of the application or use of 
steam, in considering the possible econo- 
mies in producing steam, I shall, therefore, 
consider only the boiler and appurtenances, 
and boiler-room practice. 

Boiler-room practice too often represents 
principally an outfit more or less wisely 
selected and left to the varying whims of 
the fireman—the engineer seldom being 
seen in the boiler room, except when steam 
is short, and then he comes to ask the fire- 
man, what is the matter?” The modern 
progressive engineer, however, takes. 
charge of the boiler room as completely as 
of the cngine and dynamo room. The fire- 
men do their work as his assistants and 
under lis direction. He makes the neces- 
sary visits and observations to know the 
conditions and practice in the boiler room. 
It is true that in too many cases there is. 
little or no appreciation on the part of the 
employer, but an engineer should have 
some self-respect to maintain; enough pro- 
fessional dignity and pride to put at least 
a good degree of conscience into his work, 
for the work’s sake, even though proper 
appreciation on the patt of the employer 
or superior be lacking. Intelligent, con- 
stant supervision of all the details of boiler 
room practice is necessary to secure the 
best economy. 

There is, however, many cases where the 
boiler and its appurtenances and arrange- 
ment, one or more, or all, are such as to 
preclude the possibility of securing the 
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best economy. In such cases it requires 
a wise, faithful engineer to realize the best 
practicable economy. 

The encouragement of an improved, pro- 
gressive practice is what is wanted. And 
since there are few (I know of none—no, 
not one) ideal boiler plant, it is necessary to 
discuss the best methods for securing econ- 
omy in the average plant as it stands, as 
well as how to secure an ideal plant. 

I find in most plants boilers that are not 
best suited for the work required. The 
units are either too small or too large, or 
the total capacity too small. The latter is 
a very prevalent difficulty, and one which 
represents serious difficulty to the com- 
petent, conscientious engineer. The duty 
must somehow be secured, even if risks must 
be taken involving possible serious damage 
to both property and liſe. We must have 
the steam; if you cannot get it we must 
secure an engineer who can,” is the prac- 
tical situation confronting too many en- 
gineers, and the usual consequence is a 
waste of fuel, if, happily, no more serious 
results follow. 

But there are many cases of waste which 
might be abridged if the best practicable 
use were to be made of existing appliances. 
Some engineers make the mistake of 
-clamoring for a new style of boiler. There 
is no fact more thoroughly established by 
experience than that there is little in the 
-economy that can be realized under like 
conditions, from one type of boiler over 
another, so far as the standard types are 
concerned. By standard types I mean 
those types which are in such general use 
as to have become commercially estab- 
lished. Even the common return tubular 
or fire tube boiler can, within the limit of 
a safe steam pressure, hold its own with 
the best water tube boilers, especially if the 
-comparison cover a considerable period of 
service. This latter cause is true because 
of the fact that the heating surface of a 
common horizontal multitubular boiler can 
be more easily kept clean on both the water 
and the fire side. 

There is a vast amount of waste of fuel 
due to dirty boilers, and the greater part 
of unnecessary waste from this cause, es- 
pecially in the use of water tube boilers, is 
due to the fire side of the tubes becoming 
encrusted with soot commingled with the 
fine ash carried to them by the draft, and 
other products of the fire, which in the 
furnace heat becomes gasified and sub- 
sequently, when cooled by contact with the 
water surfaces of the boiler, retu-n to a 
solid form, and lodge on or adhere to the 
tubes. 

Authorities, I believe, unanimously agree 
that an eighth of an inch of coating of 
soot and ash on the outer surface of a 
water tube wastes more heat than a quarter 
inch of scale on the inner or water sur- 
face of the tubes. No one of sense would 
think of running a boiler with a quarter 
of an inch of scale on the inner surface. 
The waste of fuel in such a case is made 
the more emphatic and receives more 
prompt attention because of the danger of 
damage to the boiler by burning or blister- 

-ing the tubes. 
There are not a few so-called first-class 
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plants where a complete cleaning of the 
outer surface of the heating surface of the 
boilers would result in decided increase of 
capacity, as well as desirable economy of 
fuel per h. p. of steam produced; i. e., per 
34.5 lbs. of water evaporated from and at 
212° F. 

A superintendent of a manufacturing es- 
tablishment, where three water tube boil- 
ers of 350 h.p. each (rated capacity) are 
required to give a maximum of 1500 h. p. in 
daily work, recently told me that when he 
had managed to clean the outer surface of 
the tubes more thoroughly than by the 
usual method of “blowing,” he found a 
saving of from three to five tons of coal 
per day of twenty-four hours. 

Another instance is of increased econo- 
my and of increased capacity from atten- 
tion to smoke flues and passages from 
furnace to chimney, of which I have per- 
sonal knowledge. In a plant of twenty- 
four common horizontal tubular boilers, 
the manager found the coal and the labor 
bill had increased in much greater ratio 
than his product, and that it was with great 
difficulty that the necessary capacity was 
secured. On investigation, the blazeway 
back of the furnace was found to be badly 
choked with accumulated cinders, ash, etc., 
and, following up this revelation, found the 
flue passages from boiler to chimney also 
badly choked. After all had been thor- 
oughly cleaned, they dropped off four of 
the boilers used and reduced the coal con- 
sumption from seventy tons per twenty- 
four hours to forty-five tons; dispensed 
with five men formerly employed in the 
boiler room, and had no difficulty about 
enough steam. 

The coal had been wasted at the rate of 
about twenty-five tons per twenty-four 
hours (over thirty dollars per day) through 
negligence or stupidity, because the en- 
gineer in charge had not given proper 
attention to details in the boiler room. 
There is another engineer in charge now, 
and results are quite satisfactory. 

Another case which recently came under 
my observation was in the case of a large 
steel mill using boilers aggregating about 
8000 rated h.p.; I had some time previous 
recommended an increase of at least 1000 
h.p. to obviate the necessity of crowding 
beyond the economic rate of duty, but 
cost of installation kept the enlargement in 
abeyance. At the time referred to, I 
chanced to be there with a pyrometer, and, 
at a time when the rate of duty was slightly 
below the usual maximum, I tested the 
escaping gases, and found the pyrometer 
registered 685 ° F. The point of insertion 
of pyrometer was fully three feet from 
where the gases left the boiler, and through 
the upper side of a flue having a down 
draft, and near where the downward turn 
toward chimney occurred. It is, there- 
fore, certain that the flue gases leave the 
boilers when in full regular duty at not less 
than 700°. A test of one battery under, as 
nearly as practicable to determine, average 
rate of duty showed the boilers were being 
worked at from 80 to 100 per cent above 
the rating. As all but one battery, and at 
times all but one boiler, in that room of 
about 4000 h.p. were in constant use, no 
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cleaning of the outer or fire surface more 
effective than blowing“ had ben at- 
tempted. 

If 2000 h.p. were to be added to that 
boiler plant, which, with cost of necessary 
extension of boiler rooms, would require 
an investment of perhaps forty thousand 
dollars; the grate surface under the pres- 
ent boilers cut down to suitable proportion, 
and the outer, as well as the inner side of 
heating surface of all the boilers kept clean, 
the work now done could be more easily 
accomplished; the life of the boilers and of 
the furnaces prolonged, and a saving could 
be effected of at least forty tons of coal per 
day, which is now, and has been, daily 
thrown away in excessive waste of heat 
carried away with the escaping gases up 
the chimney. 

The saving in dollars and cents in such 
a case depends on the price of coal, and I 
have not sufficient data to set it forth in 
detail, but have no hesitancy in venturing 
the assertion that in this plant a suitable 
increase of capacity, suitable proportion of 
grate surface and improved boiler room 
practice would result in a saving in the 
entire plant of from fifty to seventy-five 
dollars every day the plant is operated on 
the present average of steam consumption. 
This would, after making due allowance 
for the extra labor necessary to look after 
the extra number of fires or furnaces, and 
the lost time for “shut downs” for repairs, 
amount to not less than fifteen to twenty 
thousand dollars per year. This plant is 
by no means an exception. It is compara- 
tively a new plant, and, in its mill or ma- 
chinery equipment, and in general arrange- 
ment, the boiler plant so “modern” as to 
be considered a model by wideawake engi- 
neers and managers who contemplate new 
works or radical improvement of old ones. 


Lessons in 


Practical Electricity 


HOW TO DESIGN A DYNAMO. 


In the preceding section the shunt coil 
was considered. The series coil now en- 
gages our attention. The coil must mag- 
netize the field magnets sufficiently to over- 
come two factors tending to bear down the 
voltage, and must further raise the voltage 
at full load to 120 volts, an over- com- 
pounding of I» volts, to compensate for line 
loss. The first of the factors tending to de- 
press the voltage as the load comes on is 
the armature resistance, for additional volts 
are required to force the full load current 
through it. The other factor is armature 
reaction. 

As to the first, we determined that the 
armature was to have 168 wires, that it was 
to be 6% ins. in diameter and 11 ins. long. 
The wire was to be No. 8 B. & S. gage. 
It is evident that the total length of wire 
will comprise the following items: 
168x11 ins. for the conductors.... 
84x6.5 ins. for the back end con- 

nectors 


154. ft. 
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42x6.5 ins. for the front end con- 
, irradi naa 22.75 Ít. 
84x2 ins. for commutation leads. 14. ft. 
Fifteen per cent for the end con- 
nectors, to enable them to avoid 
the shaft and each other........ 12. ft. 
// 8 248.25 ft 


Two hundred and forty-nine and one- 
fourth ft. of B. & S. No. 8 will have a re- 
sistance of .1565 ohms. We must remem- 
ber, however, that this wire is divided in 
two halves which are connected in multi- 
ple, and their joint resistance is one-fourth 
of the above figure, or .0391 ohms. The 
full load current is 55 amps., and hence we 


DIAGRAM OF ARMATURE IN FIELD. 


need 2.15 volts to force this current 
through the armature. 

The next factor, the armature reaction, 
can be determined only approximately, for 
before it can be computed a position must 
be estimated for the brushes. If we as- 
sume that the brushes are to be set oppo- 
site the pole tips, we shall have a margin 
which will not be too large. 

Supposing the brushes to be set thus, it 
will be seen on examination that the slots 
between the pole pieces contain current- 
carrying wires, the magnetizing energy of 
which is directly opposed.to the flux in the 
magnetic current. In other words, they 
are demagnetizing turns, and must be com- 
pensated for by additional turns on the 
series field. This will be better under- 
stood by reference to the accompanying il- 
lustration, in which is shown an armature 
between pole pieces. N N is the true line 
of the brushes, and the conductors from B 
to A and C to D constitute demagnetiz- 
ing loops surrounding the magnetic cir- 
cuit. : 

In the machine that we have designed 
there are seven slots between pole pieces. 
The polar gap is a little large, and as the 
field is quite strong, we will assume that 
the brushes are set only three slots away 
from the theoretical neutral line, making 
six demagnetizing slots. Each slot con- 
tains four loops, making twenty-four loops 
in all, and as each carries half the main 
current, we must wind half as many turns 
on the series coil to compensate for this 
factor. 

We have a total of 12.15 volts to be gen- 
erated by the series coil, and to the coil 
computed from this figure we must add 
twelve more turns for the armature reac- 
tion. 

To generate 12.15 volts in an armature of 
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168 conductors revolving at 1500 r.p.m. 
there will be needed 
__ EX 100,000,000 


The flux due to the shunt field is 2,619,- 
046, and this, added to the series lines, 
makes a total useful flux of 2,908,046 lines 
and a field flux of 60 per cent more, or 
4,652,,924 lines. The permeability at these 
fluxes must be determined, because it is at 
this magnetization that the 289,000 lines are 
forced through the magnetic circuit. 

The calculation will evolve the following 
results: 


Density in field magnet........... 84,600 
Permeability of field magnet....... 1,200 
Density in armature teeth.......... 90,400 
Permeability of armature teeth...... 860 
Density in armature body......... 73,250 
Permeability of armature body..... 1,550 


We will also find it convenient to col- 
lect the following data for reference: 


Length of path in armature.... 6.75 ins. 
Area of path in armature........ 39.70 ins. 
Length of path in teeth......... 1.39 ins. 
Area of path in teeth........... 32.19 ins. 
Length of path in field magnet.. 28.06 ins 
Area of path in field magnet..... 55. ins. 
Length of path in air gap 1 ins. 
Area of path in air gap......... 58. 15 ins. 

From the foregoing we calculate the fol- 
lowing: 


Ampere turns necessary to force 462, 400 
lines through the field magnet at full load 
462,400 XK 28.06 K. 3132 61.6 

55 X 1200 — 
Ampere turns necessary to force 289,000 
lines through the gap space : 
289.000 X .3132 X.I 
58.15 
Ampere turns necessary to force 289,000 
lines through the teeth 
289,000 X 1.39 X .3132 
32.19 X 860 
Ampere turns necessary to force 289,000 
lines through the armature body 
289,000 X 6.75 X. 3132 
— ä = 9.9 
39.70 X 1550 
Total ampere turnFsQaQs 231.4 

The full load current is, as we know, 55 
amps., and hence the turns necessary will 
be 4.2. To this we must add twelve turns 
to compensate for armature reaction, giv- 
ing a total of sixteen turns. It will proba- 
bly be found wise to use twenty turns, 
winding ten turns on each magnet limb. 
If this is found to be too much its mag- 
netizing effect can be reduced by shunt- 
ing; that is, by connecting a resistance 
across the terminals of the series coil. Most 
manufacturers are in the habit of placing 
several extra turns on their series coils and 
shunting, because one machine in this way 
can be made to answer for any given over- 
compounding percentage by simply vary- 
ing the shunt. 

It is also well to note that the shunt coil 
was calculated at an estimated total flux. 
Referring to the sections of this series pub- 
lished in the November and December 
numbers, it will be remembered that the 
shunt bobbin was to generate 2,619,046 


= 155.5 


= 4.5 


12.15 X 100,000,000 
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useful lines. We determined the permea- 
bility of the basis of a maximum number 
of lines 4,950,000, which was estimated and 
not calculated. Having determined the ad- 
ditional flux the series coil must supply, we 
find the maximum flux to be 4,652,924 
lines, and the total useful flux 2,908,046 
lines. 

The permeability as determined from 
these figures will be more accurate than 
those determined from the approximate 
figures, and might even change the size of 
the shunt wire a gage number. It would 
therefore be well to recalculate the shunt 
coil and see if the discrepancy is serious. 
At most it would only change the shunt 
wire from No. 22 Birmingham gage to the 
next size smaller. The size of the series 
wire should be determined on the basis of 
1000 amps. to the sq. in. It is to carry 55 
amps., and hence its area should be .055 
sq. ins., which corresponds most closely 
to No. 2 Brown & Sharp gage. There 
will be a drop in these series coils which 
must be taken care of. This might be 
computed, but is best corrected by varying 
the shunt. 

In calculating the series coil it will be 
seen at once that armature reaction plays 
a more important part than any other con- 
sideration, and as this can only be esti- 
mated approximately, it will not be well 
to follow the calculations too closely, for 
it is safer to leave a margin. In practice, 
series coils are determined by exciting the 
field magnets independently by what is 
known as an cxperimental coil, in which 
the number of turns are known. The cur- 
rent is measured both at no load and full 
load, and from this data the additional 
number of ampere turns which comprises 
the series coil can be readily determined. 
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An Electrical Paradox. 


Of a number of letters on the above sub- 
ject received after the December issue went 
to press, we select the following as giving 
the most general solution offered to the 
so-called paradox of Mr. Blake, printed in 
the November number: 


To the Editor of American Electrician: 

In your November issue I notice a let- 
ter, entitled An Electrical Paradox,” from 
Mr. C. D. Blake. 

This problem may easily be solved by 
application of Kirchoff’s laws, namely: 
The sum of all the e.m.fs. in a closed cir- 
cuit is equal to zero, if the e.m.f. consumed 
by the resistance is also considered as a 
counter e.m.f., and all e.m.fs. are taken in 
their proper direction. The sum of all the 
currents flowing toward a distributing 
point is zero. 

Let us take the general case represented 
by the following diagram, in which E and 
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e; R, r and r’; and I, i and i', are the e.m.fs., 
resistances and currents respectively in the 
three paths connecting the points A and B. 


DIAGRAM OF CIRCUIT. 


The directions of E and e are shown by 
the arrows. Then by the first law we have 
E — IR- ri Oo and E—iR—ri’'+ 
e o. And by the second law, I — i — i' 
= 0. 
Solving for I, i and i’ we have 
I Er’ + Er + er 
rr' + Rr’ + Rr 
Er’ + eR 
rr' + Rr’ ＋ Rr 
Er ＋ er ＋ eR 
rr ＋ Re’ + Rr 
The condition that i = o is that Er = eR. 
That is, if E: R:: e: r', there will be no 
current in the short wire A B. Also, if 


E e E e 
—=- I= — =-=’. 
R r R r 


Mr. Blake will notice that it was neces- 
sary to make no assumptions in regard to 
the directions of the currents, but that they 
are evident from the equations. The se- 
cret of Mr. Blake’s error is in the words: 
“If we apply an e.m.f. of 114 volts to these 
terminals, opposed in direction to the direc- 
tion of the current.” 

Gro. H. GIBSON. 

Ann Arbor, Mich. 


Transformers For Series Lighting. 


To the Editor of American Electrician: 

Sir—The kind of transformer shown in 
the accompanying diagram does away with 
two or more separate circuits, as in the 
usual constant-potential service, which in 
a great many cases is a saving through re- 
ducing complication and trouble to a mini- 
mum, and avoiding having to run part of 
the lights on separate transformers. I am 
operating street lights on this plan from a 
350-volt and 700-volt two-phase machine 
till midnight; then, by the use of a double- 
throw switch and a terminal-change switch, 
I connect to a 1000-volt alternator, which 
alternator is loaded till this time, and then 
shut the two-phase motor circuit down 
until the usual starting-up time in the 
morning. 

As will be seen in the diagram, one end 
of the primary winding goes directly to 
the middle binding-post of a double-throw 
switch, marked 1; terminal two goes to a 
two-phase machine, and has a ratio of 2.45 
to 1, the voltage of the two outside wires 
being 612 volts primary, and 1500 sec- 
ondary. 

The ratio of this full primary winding to 
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the secondary is 1.5 to 1, which corre- 
sponds to terminal three, and by changing 
switch S, from two to three, and changing 
the double-throw switch to the binding- 
posts leading to the 1000-volt machine, the 
street lights are placed on the high-tension 
machine and the voltage of secondary not 
changed. 


| 


Am. Elec. 


TWO- PHASE GEN. , OUTSIDE WIRES 
SPECIAL TRANSFORMER FOR SERIES 
LIGHTING. 


Terminals one and two on the secondary 
of one, two and three, are for a voltmeter 
connection, which throws the voltmeter in 


FIG. 3. 


proper voltage. 
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Another plan for indicating the condi- 
tion of street lights is to have, for incan- 
descent lighting, a lamp wired on the 
switchboard in shunt to a switch but in 
series with the street lights, or an am- 
meter in case of arc lighting. 

I have been operating street lights on 
this plan for about a year, and find it per- 
fectly satisfactory. V. E. HUNTER. 

Auburn, N. Y. 


Constant Speed Regulation. 


To the Editor of American Electrician: 

Having read in a recent number of the 
AMERICAN ELECTRICIAN an aarticle con- 
cerning the regulation of the voltage of 
dynamos under sudden variations of load, I 
have tried to solve the problem, and send 
to you the result of my effort. The device 
is based upon the principle that the voltage 
of a dynamo responds almost instantly to 
every variation of speed. 

It consists of a pulley so arranged that if 
when carrying a normal load, the load be 
suddenly increased, the increased tension 
of the belt will cause the circumference of 
the pulley to be promptly decreased, which 
will result in a prompt increase of the speed 
of the armature, thereby maintaining the 
Under such conditions 
the dynamo must be driven by a heavy 
link belt, as the conditions it will have to 
meet will be severe. The engine should be 
powerful enough to carry, and its auto- 
matic regulating device should enable it to 
meet, the increased load at a constant 
speed. 

Fig. 1 gives an end view of the pulley. 
A is the shaft upon which are keyed the 
two hub rims, B. Between the hub rims, 
and turning easily upon the shaft, is the 
regulating gear, C, upon the teeth of which 
work the regulating arms, D, which sup- 
port the segments of the pulley rim. 


FIG. 4. 
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FIGS. I TO 6.—DETAILS OF PULLEY. 


shunt to the current passing through the 
winding, and the loop can be thrown out 
for any voltage desired. 


The ends of these segments are slotted 
as shown in Fig. 5, and are kept at their 
proper curvature by the devices, F, which 
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are controlled by the secondary pair of 
regulating arms, G, which work upon and 
are controlled by the regulating gear, C. 
This regulating gear is fastened at each end 
into the hub rims, B, by two coil springs, 
H. Under normal load they will be set to 
hold the pulley at its greatest tension. An 
accurate test of the springs can be made by 
varying the tension of the belt, until at nor- 
mal load the springs just begin to yield. 
In this condition the slightest increase of 
load would increase the tension of the belt. 
forcing the arms D together, rotating the 
gear C against the springs H, and decrease 
the diameter of the pulley, which would in- 
crease the speed to meet the conditions and 
keep the voltage where it ought to be. A 
decrease of load would result in the springs 
restoring the pulley to its normal state. 
Ava R. CoLEMAN. 
Portland Head, Me. 


Broken Circuit Indicator. 


To the Editor of American Electrician: 


The accompanying sketch represents a 
very simple arrangement for indicating 
when a circuit-breaker is thrown, or when a 
fuse blows. I have the solenoid mounted 
on a switchboard and connected to the bus- 
bars with two IIo-volt lamps in series, as 
shown. 

With current flowing around the solenoid, 


BUS BARS 


2-110 VOLT LAMPS () (i) 


OWITCH TO CUT OUT BELL CIRCUIT 
WHEN NOT IN USE 


BATTERIES 
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BROKEN CIRCUIT INDICATOR. 


the plunger, A, is held up, but if the circuit 

is opened in any way it drops down and 

comes in contact with the points, BB, and 

rings the bell. G. W. HARROLD. 
Philadelphia, Pa. 
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Boiler Feeding Apparatus. 


To the Editor of American Electrician: 

Sir—In a recent issue, Mr. Jas. F. Hobart 
calls for a discussion of boiler-feeding 
mechanisms. He enumerates, and to 
some extent comments upon, five—ex- 
haust injectors, live-steam injectors, re- 
turn traps, steam-driven pumps and belt- 
driven pumps. 


equal to that of the water. 


AMERICAN ELECTRICIAN 


The exhaust injector, up to 70 lbs. work- 
ing pressure, is a satisfactory and ideally 
economical apparatus. Above 70 lbs. it 
cannot be relied on. Below this, its only 
fault is a little trickiness about starting, 
especially in water carrying scale-forming 
material. Its low working pressure, how- 
ever, puts it out of the question for any 
modern plant. 

The live-steam injector consumes more 
steam to do its work than any other boiler- 
feed mechanism. In relation to this and to 
the return trap, Mr. Hobart says that prac- 
tically all the heat in the steam used is re- 
turned to the boiler. This is, in one sense, 
true, but it is also true that if the plant is 
otherwise properly designed this heat is en- 
tirely wasted. A proper equipment of ex- 
haust steam heaters will raise feed water 
from 60° to 200° F. before entering the 
boiler. This means that 140 heat units per 
pound of water are supplied to the boiler 
from a source exterior to itself and the 
fire. Now, with the injector and return 
trap the heat units in the steam consumed 
are absorbed by the water, and so re- 
turned to the boiler, the water being heated 
in passing through the apparatus. But if 
this water is sent through the same set of 
heaters as before, its temperature on reach- 
ing the boiler will be no higher than if it 
had entered the heaters at 60°. Since the 
feed water entering the boiler is no hotter 
by reason of the steam used in the injector, 
the boiler is the loser by the whole of this 
steam. 

The return trap is nothing more or less 
than a steam pump, reduced to its simplest 
form. It employs directly for putting the 
water into the boiler, a volume of steam 
As compared 
to the steam pump, it removes the waste 
due to clearance, and piston and valve 
leakage on both ends; it introduces waste 
due to the contact of the steam and water. 
It cannot be true that the consumption of 
steam is as little as twice the volume of 
water. 

After the trap is discharged, the external 
radiation must, with 150 lbs. working pres- 
sure and 15 lbs. pressure in the water 
main, condense 4/5 volume of steam be- 
fore any water can enter. This same rate 
of radiation is maintained while the trap is 
filling and emptying. Also, while empty- 
ing, the steam at full boiler pressure is in 
contact with the water, and condensation 
from this cause must be rapid. 

Were data at hand showing the rise in 
temperature of the water while passing 
the trap, the steam consumption could be 
immediately determined. Such data I have 
been unable to procure. I am, however, 
informed by the sellers of one make of 
these traps that with hot water and 70 Ibs. 
boiler pressure the rise of temperature is 
about 15° F. This would indicate a con- 
sumption under these conditions of about 
five volumes of steam for each volume of 
water. This consumption will certainly 
not decrease with rise of pressure, and at 
150 Ibs. would make 1.8 lbs. of steam per 
cubic foot of water fed, or about 165 lbs. of 
steam per horse-power hour. 

The steam-driven duplex pump has in its 
favor convenience, readiness of adjustment 
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to varying load, and ability to stand abuse 
without absolute breakdown. Its draw- 
backs are, lack of economy and continual 
attention required to keep it up to maxi- 
mum efficiency. The lack of economy is, 
of course, well recognized, but hardly goes 
as far as Mr. Hobart asserts. Of course, 
“coal” was printed by mistake for “water,” 
but the pumps that consume from 250 to 
400 lbs. of water per horse-power hour 
need, I should think, to have the repairs 
begin at the man in charge of the boiler 
room. 

The belt-driven pump, for steady loads, 
undoubtedly stands at the head. Under 
any ordinary circumstances it should con- 
sume not more than 60 Ibs. of water per 
horse-power hour. For variable loads it is 
troublesome or comparatively wasteful, ac- 
cording to the way it is regulated. It can 
be used only while the engine is running, 
and therefore must be an additional ma- 
chine, not to be reckoned on as a relay. 

The different mechanisms seem to rate as 
follows, in order of economy: Exhaust 
injector, belt pump, return trap, steam 
pump, and steam injector. 

I think the reason why the two most 
wasteful of these are in most general use is, 
that either can be used whenever steam is 
up; either, if no attention be paid to econo- 
my, will keep running with very little at- 
tention, and the steam pump can be regu- 
lated in a moment to discharge any de- 
sired amount of water. It is simply an- 
other case where, in the mind of the man 
who has to take the trouble, simplicity and 
convenience outweigh economy. 

Joun WILSON BROWN, JR. 

Philadelphia, Pa. 


To the Editor of American Electrician: 


Sir—The letter of Mr. Brown is to the 
point. I wish to ask Mr. Brown, how- 
ever, if he has ever tested injectors by 
forcing a given quantity of water from one 
vessel to another, weighing the liquid ac- 
curately before and after, and noting the 
temperature in both tanks, the requisite 
pressure being gained by forcing through 
a safety valve in the delivery pipe, to main- 
tain the head to be worked against? 

After weighing and taking temperature, 
the “lost units,” i. e., those not accounted 
for by the increase of temperature of the 
water, will denote the actual work done in 
forcing the given quantity of water, while 
the increase in weight shows exactly the 
amount of steam condensed. It is a pretty 
experiment, and opens one’s eyes consid- 
erably to the great cost of feeding boilers 
by the injector. 

Regarding the cost—400 lbs. of water 
per horse-power hour—I quote the pub- 
lished catalogue of a well-known pump- 
making concern. The wastefulness of 
duplex pumps is stated from another and 
similar publication, coupled with my own 
observation. 

It would, however, be cheaper for a con- 
cern to buy power from the nearest elec- 
tric company, and run a special pump and 
motor for feeding boilers, than to use 
either a duplex pump or an injector. This 
would effectually lay that bugaboo always 
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brought up against the belt-driven pump, 
viz.: That it can only work when the 
engine is running.” 

A large lighting company in Brooklyn 
recently put in electrically driven pumps 
for all purposes throughout their new sta- 
tion—feeding boilers, air circulating 
pumps, and for washing out, etc. They are 
so connected that should the entire station 
be shut down, storage batteries would 
drive the pumps during the limited time of 
idleness. James F. HOBART. 

Brooklyn, N. Y. 
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$ Electrical Catechism 
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256. What is the principle of the mag- 
netic vane” instruments? 

The magnetic vane instruments have two 
soft iron cores, one of which is fixed and 
repels the other one, which is pivoted and 
free to move. The two iron pieces repel 
each other, since they are magnetized in 
the same direction; also since the repelling 
force 1s greatest when the two are closest 
together, the force moving the needle or 
pointer is considerable even with small cur- 
rents, and the instrument may be calibrated 
from a point near the zero of the scale. 


257. Is an instrument liable to injury if 
not connected properly into the circuit? 


Usually instruments are not injured if the 
polarity is reversed so that the current 
flows in the wrong direction. If the instru- 
ment is intended for alternating currents, ol 
course its readings are independent of the 
direction of the current. If the instrument 
depends upon the action of a permanent 
magnet, the pointer simply moves in the 
wrong direction and goes against a stop. 


258. How can one be sure that the current 
will not be too much for the instrument 


In the first place he must exercise some 
judgment, as a knowledge of what load is 
on the circuit will ordinarily enable one 
to estimate the probable current or volt- 
age to be expected. He must be careful 
that he does not try to use an ammeter for 
a voltmeter or a voltmeter for an ammeter, 
unless he knows exactly what he is doing. 
If the voltmeter has two scales, he should 
first try the circuit with the instrument 
connected for use with the higher scale to 
learn if he can safely use the lower scale. 

259. When a voltmeter has two scales, 
how can one tell which terminals to use to get 
the right scale? 

Voltmeters with two scales usually have 
three terminals, one on one side of the in- 
strument and two on the other side. The 
single terminal is used for both scales. One 
of the two terminals on the other side is 
usually smaller than the other, and one can 
easily remember that the smaller terminal 
goes with the smaller scale. 

260. How can one tell whether an instru- 
ment is an ammeter or a voltmeter? 


Almost all instruments are marked. If 
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the scale is marked to read amperes, or if 
the name on the plate states that the in- 
strument is an ammeter, an amperemeter or 
a current indicator, one may be sure it is 
intended for measuring current and not 
volts. So, if the scale is marked to read 
volts, or if the name plate states that it is 
a voltmeter, pressure indicator or potential 
indicator, it is for measuring voltage and 
not current. If the instrument has no 
marks of identification, the size of the ter- 
minals or binding posts will be an indica- 
tion, ammeters usually having compar- 
atively large terminals, while voltmeters 
have small ones. One can generally get 
some idea of the size of the conductors in 
the coil either by looking through the glass 
front or by taking off the cover. If the 
wire is about the size of a coarse thread or 
smaller, the instrument is a voltmeter or a 
milli-amperemeter. If the wire is larger, 
the instrument is an ammeter. If the in- 
strument has two large and two small ter- 
minals, it is a wattmeter, or possibly a 
combined ammeter and voltmeter. 


261. What would be the effect of sending 
too much current through an instrument? 


The pointer would be thrown violently 
against the upper stop, with so much force 
that it would probably become perma- 
nently bent. If the excessive current is al- 
lowed to continue through the instrument 
for any length of time, it is likely to heat 
the wire to a dangerous temperature and 
destroy the insulation or perhaps melt the 
wires. The same effects are also produced 
if a voltmeter is connected across a circuit 
of too high voltage, since that would send 
too much current through the coils. In 
the case of a static voltmeter in which no 
current flows, too high voltage is liable to 
jump across and short-circuit the instru- 
ment and the line. 


262. Is it better to close the circuit at an 
ammeter or at some other point in the cir- 
cuit? 

The circuit should not be made or broken 
at the ammeter terminals, since it is.not 
easy to close the circuit without making an 
uncertain contact, which causes arcing and 
burning the terminal. Also, it is not possi- 
ble to open a circuit at the ammeter with- 
out drawing an arc which burns and dis- 
figures the terminal. It is a good plan to 
have the ammeter near a switch, that one 
may see what current flows at the instant 
the circuit is closed, so that if anything is 
wrong he can open the circuit before con- 
siderable damage is done. 

263. Is the reliability of an instrument 
affected if the terminals are burned and 
blistered? 


The instrument itself might not be in- 
jured at the time, but a disfigured instru- 
ment is almost sure to be looked upon as 
being an old one and unreliable, hence it 
is more liable to abuse. The man using a 
disfigured instrument is also sure to think 
that, as the instrument is a poor one, it 
makes little difference whether he does ac- 
curate work, since he cannot depend upon 
the instrument anyhow. Thus the practice of 
using the ammeter as a switch for closing 
and opening the circuit is very apt to lead 
to poor work from those thus using it. 
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264. In what way is an instrument liable to 
be abused? 


By careless use as a switch, by rough 
handling, and by its use with excessive 
currents or voltages. 


265. How does rough handling injure an 
snsirument ? 


The best voltmeters and ammeters are 
made much like a watch, with small pivots 
which rotate on jewel bearings. Rough 
handling is apt to crack the jewels or to 
dull the ends of the pivots, or to spring 
the parts. Rough handling is also liable to 
weaken the permanent magnet, if the in- 
strument has one, which will make the in- 
strument read too low or too high. 


266. What kind of instruments read too 
high if the permanent magnet is weakened? 


Instruments such as those formerly made 
by the T.-H. Company, in which the 
pointer is attached to an armature of soft 
iron that is held toward the zero point by a 
stationary permanent magnet and is de- 
flected by a coil, whose magnetizing effect 
is at right angles to that of the magnet. 
When the magnet becomes weak, the rela- 
tive pull of a given current through the coil 
becomes greater, and the pointer is then de- 
flected too far, thus making the instrument 
read too high. 


267. What kind of instruments read too 
low if the permanent magnet is weakened? 


Instruments such as the Weston or Whit- 
ney, in which the coil rotates in the field 
of the permanent magnet. In such instru- 
ments the pull of the coil is opposed by a 
pair of springs. The pull of the coil is 
proportional to the product of the strength 
of the magnet and the ampere-turns in the 
coil. If then the magnet becomes weaker, 
the pull between the coil and the magnet 
becomes weaker for a given current, and 
since the strength of the opposing springs 
has not been affected, the instrument reads 
too low. 


268. Is an instrument liable to give ine 
correct readings even if it is in good order? 


Yes, to some extent. Most instruments 
are more or less affected by outside mag- 
netic influences. Many instruments give 
correct readings only when approximately 
level or when vertical, according to the 
style of instrument. 


269. How does leveling affect instruments? 


Some instruments, such as the Siemens 
electro-dynamometer (see No. 224, “Amer- 
ican Electrician,” July, 1898, page 345) 
must be carefully leveled so that the mov- 
ing coil shall hang exactly in the same 
position with reference to the stationary 
coil, for the magnetic field of each coil 
varies in different positions, as it is neces- 
sary for the two to occupy exactly the same 
relative positions as when the instrument 
was calibrated. In many instruments of a 
more portable form the moving parts are 
balanced for only one position, either for 
horizontal or for vertical use. If the instru- 
ment is placed in any other position, the 
pointer is liable to stop at some other place 
than at the zero point, and being wrong at 
the starting point, every other indication 
of the pointer is liable to be incorrect. 


Nee 
Queries and 
Answers 


How many dry cells will be required to heat 1% 
ins. of No. 32 platinum wire to a white heat for an 


instant? C. E. F. 
Try one dry cell, or two or more in 
parallel. N 


Why is a booster connected in the positive lead 
of a dynamo charging a storage battery? P. M. 

It is entirely immaterial in which lead a 
booster is connected. 

I am desirous of constructing a Wheatstone 
bridge of the dial or Elliot pattern, but using 
switch levers instead of plugs. Would such a 
bridge be reliable? H. H. 

No, on account of contact resistance, 
which would not be constant with levers. 

What is the voltage and life of a Clark cell? 

H. N. K. 

1.435 volts. If properly used, and no ap- 
preciable current is drawn, the cell should 
last for years. 

What will be the effect on a transformer built to 


operate under 16,000 alternations per minute, if 
used on a circuit of 7200 alternations? J. R. C. 


It will overheat, owing to the larger cur- 
rent in primary, due to the reduced chok- 


ing effect. 
How is the discharging current of a storage cell 
determined? R. C. 


Obtain the area of both sides of the 
positive plates, and allow from 8 to 9 amps. 
per square foot. 


Ia there a mechanism for attachment to a dyna- 
mo in order to get its characteristic curve? 
R. B. W. 


No. All that is necessary for this pur- 
pose are simultaneous readings of a volt 
and an ampere meter. f 

If I put rings on a direct- current motor, start 


it up with direct current and then switch on al- 
ternating current, will it continue to run? J. J. 


No, unless the direct-current speed is the 
speed of synchronism—that is, the alterna- 
tions divided by the number of motor 
poles. 

What should be the resistance of the primary 


and secondary of an induction coil, to be used in 
lighting 3-c.p. lamps from constant current celle? 


As the loss in such an induction coil will 
be great, and as the voltage of such lamps 
is low, it will be far cheaper to buy more 
cells, and work direct from the battery. 

Are buildings more apt to be struck by lightning 


if telephone and telegraph wires are attached 
thereto? J. J. P. 


Theoretically an argument can be ad- 
vanced either way. Practically, we have 
never seen any case recorded where a build- 
ing having such wires was struck by light- 
ning. 

I have a choke coil which chokes” harder 


with the core out than when it is in. What is 
the reason? C. A. R. 


The fact mentioned is very peculiar, and 
might be due, if the core is solid and of 
large section, to eddy currents setting up 
lines that largely neutralize those tending 
to act on the coils. 


How much current from a 110-volt circuit will 
be required to heat a fair-sized room in ordinary 
winter weather? L. A. V. 
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Anywhere from Io to 40 amps. The test 
may be made with a bank of incandescent 
lamps as a heater, since 97 per cent, or 
practically all, the current supplied to such 
lamps is transformed into heat. 


Will a Shallenberger ampere-meter register cor- 
rectly in a 2400-volt primary circuit? H. C. P. 


Yes, but if the circuit contains trans- 
formers the product of the volts and am- 
peres will be the apparent, and not true, 
watts; to obtain the latter, multiply by the 
power factor or cosine of the angle lag, 
which must be determined. 


What are front and back pitch in armature 
winding? W. W. B. 


The front pitch is the angular distance, 
expressed in coils or slots, between the 
starting end of a given coil and the re- 
turning end of the connected coil; the back 
pitch is the angular distance, in similar 
units, between the two sides of a given coil. 


How much secondary and primary wire, and 
what diameter and length of core, will be re 
quired by one-inch induction coil for a 100-volt 
circuit? C. M. H. 


Two pounds of No. 36 wire for the sec- 
ondary, and for the primary a single turn 
of No. 18 wi e, wound on a }%-in. core 9 
ins. long. Adjust the current by placing in 
series with the primary two or more lamps 
in parallel; the limit of current will be in- 
dicated by the heating of the primary. 

What size battery would be required for 16 
16-c.p. house lights? J. J. M. 

Assuming that half of the lamps are 
burned on an average of two hours per 
night, the consumption is, for 55-watt 
lamps, 880 watt-hours. At fifty volts, this 
will correspond to 17.6 amp.-hours, or 
70.4 a.-h. in four days; therefore, twenty- 
five 70-amp. hour cells will be needed if 
recharged every four days. 

L How much current is consumed by a 16, 82 
or 60-c.p. lamp on a 100-volt corcuit. 2. How 


much current is used by a series of twenty 32-c.p. 
60-volt lamps in a 1000-volt circuit? J. O. 


1. The current is found by dividing the 
watt rating by the voltage. If the rating 
of a 16-c.p., 100-volt lamp is 50 watts, it 
takes 1% ampere; a 32 and 50-c.p. lamp of 
the same efficiency will take 1 ampere and 
1.56 amperes, respectively. 2. Precisely 
the same as one of the lamps when con- 
nected in parallel. 


What advantage, if any, has a frequency of 60 
over that of 133 for operating arc or incandescent 
lamps and motors? 


The higher the frequency, the higher the 
inductive line drop. Arc lamps can be 
constructed to burn equally well at both 
frequencies. High frequency are cheaper 
than low-frequency transformers. Low 
frequencies are most suitable for motors, 
on account of lower speed involved, and 
less so-called idle line current. 

How is aluminum tempered? A. R. 

Aluminum cannot be sensibly increased 
in hardness by the addition of any sub- 
stance in small quantity. Casting will 
give it a hard surface, as will also rolling, 
but in no case has it been made harder 
throughout than very soft brass. A 
method of hardening aluminum vithout 
greatly increasing its specific gravity would 
prove a profitable invention. 


What is the resistance of a plate of mica 1-64 in. 
thick and 1 sq. ft. in area? G. T. H. 


Assuming the resistivity of mica (the re- 
sistance of 1 square centimeter 1 centi- 
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meter thick) to be 84 meg-megohms, the 
resistance of the plate named will be less 
in the ratio of 1 sq. ft. to 1 sq. cm., and of 
I cm. to 1/64 in., or 22, 300; dividing by this 
gives 3767 megohms. It is the disruptive 
or dielectric, strength of mica that applies 
when used commercially; it is practically a 
non- conductor, as will be recognized from 
the figure calculated. 


How can I test the setting of the valves of an 
automatic engine without using an indicator? 
L. A. S. 


Place a pencil somewhere on the gov- 
ernor mechanism, and when the engine is 
running with the desired load, hold against 
this pencil a board, clamped securely to 
some solid foundation. The pencil will 
describe a mark upon the board. The en- 
gine should then be shut down, and the 
governor blocked out until the pencil 
reaches this mark once more. The cover 
of the valve chest may then be taken off, 
the engine turned over by hand, and the 
relative positions of the various events of 
the stroke determined. 


How can the rotary field be aimply illustrated? 
A. V. D. N. 


Against two opposite sides of a square 
glass jar place zinc plates; fill the jar with 
blue vitriol solution, in which rotate three 
zinc rods, secured to a disk at equal inter- 
vals from each other; on the axis of the 
disk have three collector rings, to which 
connect the rods. If the zinc plates are 
put in circuit with a battery, and the disk 
revolved, three-phase currents may be 
taken from the rings. If these currents are 
led to three equidistant points of a closed 
winding on an annular ring, a rotary mag- 
netic field may be obtained of a frequency 
corresponding to the rate of rotation of the 
disk. 

What is the e.m.f. of a nickel-iron couple? 

G. T. L. 

Between the temperatures of 480 and 590 
degs. Fahr. the thermo-electric power of 


nickel is much higher than at lower or 


higher temperatures. The emf. of a 
nickel-iron couple within this range is 
about .1 millivolt. At a low temperature 
the couple is .03 millivolt, or there is 
available .07 millivolt per degree Fahr. 
Assuming the range to be between 550 
and 50 degs., a nickel-iron couple will 
give .035 volt, or one hundred couples will 
give under the conditions named 3.5 volts, 
being thus almost equal to a bismuth-anti- 
mony couple. 


What are the comparative insulating properties 
of glass, mica, gutta-percha, shellac, ebonite and 
paraffine? G. T. H. 


The resistivity of insulators varies great- 
ly with temperature, duration of electrifica- 
tion, purity and physical state, and the 
condition of surface also greatly affects 
their insulating property. Glass, for ex- 
ample, has a resistivity over 70,000 times 
greater at 2 degs. F. than at 145 degs. F., 
and different experimenters give figures for 
the resistivity of glass, which vary from .7 
meg-megohms for common glass at 140 
degs. F., to 10,200 meg-megohms for flint 
glass at 140 degs. F. The following com- 
parative numbers (from Everett) are there- 
fore only approximate: Flint glass, 102; 
mica, 8.4; gutta-percha, 45; shellac, 900; 
ebonite, 2800; paraffine, 3400. 
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STORAGE BATTERY, AUXILIARY AND 
OTHER IMPROVEMENTS IN THE 
CENTRAL STATION OF THE WIL- 
MINGTON CITY ELECTRIC LIGHT 
COMPANY, WILMINGTON, 

DEL. 


The Wilmington (Del.) Electric Light 
Company has recently installed some in- 
teresting additions to its plant, of which a 
traveling staff correspondent sends the de- 
scription which follows: 


STORAGE BATTERY. 


In connection with its power plant, a 
storage battery has been installed of a size 
sufficient to carry half of the load of the 
station. The battery is of the Willard type, 
made by Sipe & Sigler, of Cleveland, O., 
and consists of 144 cells, each 22 ins. x 40 
ins. x 34% ins. Each of these cells has an 
ultimate capacity of 3750 amp. hours, but 
at present contains but 19 plates each, mak- 
ing a capacity of 2000 amp. hours. 

The containing tanks are made from 
hard wood 134 ins. in thickness, and are 
treated outside and inside to two coats of 


insulating compound, after which they are. 


lined with four-pound lead. Each cell 
complete weighs something more than a 
ton. The 144 cells complete contain some- 
thing more than 1000 carboys of electro- 
lyte. 

The elements at present consist of 19 
plates each, each plate 1514 ins. x 24 ins. x 
3 in. The positive and negative plates are 
made in the same manner. A sheet of 
pure rolled lead is used, from which thin 
leaves are raised at an angle so that a cross 
section of the plate has a herring-bone ap- 
pearance. By this method of construction, 
each plate is given about 6000 sq. ins. of 
surface contact between the active material 
and the conducting support. The active 
material is created by an advanced electro- 
chemical process. No paste is used and 
no mechanical application of active mate- 
rial in any manner. 

The chief merit claimed for this con- 
struction of the plate is in its enormous 
surface, which enables it to absorb and give 
forth an enormous current at high efficien- 
cy. The shape of the leaves is such as to 
hold the active material in position, and 
to admit of the expansion due to the 
growth of active material without any lia- 
bility to buckle, bend or distort the plate. 

The plates are separated from each other 
by means of glass tubes suspended by hard 
rubber insulating supports, which rest upon 
plates of like polarity only, thus avoiding 
leakage. The cells are insulated from one 
another and from the ground by means of 
large and thoroughly vitified and triple- 
petticoat glazed porcelain insulators, and 
are connected in series by means of heavy 


lead bus bars, to which the terminals of the 


plates are lead-burned by means of an oxy- 
hydrogen flame. 

The station has recently been enlarged 
by an L-shaped brick addition, a portion of 
which is divided into two stories. In the 
narrowest portion of the L the cells are ar- 
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ranged on each side, with an aisle between, 
and in the other portion there are four 
rows of cells. An interesting feature of the 
arrangement is that all the copper and 
switch connections are located on the sec- 
ond floor, immediately over a portion of the 
battery, and individual lead bars lead from 
the terminals of each cell up through this 
floor, where the connections are made, and 
into the same room, from the individual 
terminals of the other portion of the bat- 
tery a heavy cable delivers the current, so 
that all the copper is entirely protected 
from any of the deleterious fumes escaping 
from the battery. 


TRANSFORMING A SINGLE INTO A COMPOUND 
ENGINE. 


The station changes include the making 
over of the single high-speed engines into 
a compound engine, and coupling the two 
cylinders direct to a 175-kw. generator of 
the General Electric type. The cylinders 
of the original engines were 14 ins. x 13 ins. 
On one of the engines this is replaced by 
a low-pressure cylinder, 21 ins. x 13 ins., 
and the two are placed side by side and 
coupled, as before noted, to the armature 
shaft of the generator, an additional frame- 
work being placed between the pillow 
blocks, which helps to carry the weight of 
the shaft, which is thus given four bearings. 
The valve gear remains about as before, 
and the governing is done on the high 
pressure cylinder. This is not an experi- 
ment in this station, as a pair of engines 
were made over in this manner some years 
ago, and, having given good satisfaction, 
the other four engines are being thus com- 
pounded. 

The output of this station is reinforced 
by current generated by water power at a 
woolen mill, two miles out of the city. 
This current is generated by a 50-kw. ma- 
chine, and delivered to a double Stanley 
rotary transformer in the central station at 
2500 volts, and is transformed on one side 
to an alternating current of 1200 volts for 
the Edison three-wire system and into a 
direct current of 115 volts. The trans- 
former is operated by two old type Edison 
generators, placed on each side of the 
transformer, with the armature shafts 
coupled direct to that of the transformer. 


BOILER EQUIPMENT. 


The original boiler equipment has been 
replaced by three vertical water tube boilers 
of the Moran-Climax type. Two of these 
are 350 h.p. each; the third, quite recently 
installed, is of 600 h.p. The superin- 
tendent of the station, Mr. C. R. Van 
Trump, reports a decided increase in orders 
for current, both for lighting and power, 
greater than that for a number of years 
past. 

While making the rounds of the station 
a novel use for old oil barrels was noted. 
These were being used for shipping copper 
scrap. The old wire, after the insulation 
has been burned off, was coiled in bunches 
and then packed into the barrels by means 


of a heavy iron bar, which was used as a 


pounder, a very considerable quantity be- 
ing thus packed in a barrel. 
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THE MANUFACTURE OF TELEPHONES 
AND CALL MESSENGER BOXES. 


THE VIADUCT MANUFACTURING COMPANY. 


For the benefit of the novice in telephone 
instruments it may be stated that the prin- 
cipal parts of an outfit consist of a call bell, 
or magneto bell, a transmitter, receiver, one 
or twocellsof battery,and a containing case 
or cabinet, with the necessary connections 
and switches. For desk use the case is omit- 
ted, while the call bell may be located at a 
convenient place about the desk, and the 
battery at any convenient place. The instru- 
ments which it is the province of this ar- 
ticle to describe are manufactured in great 
numbers by the Viaduct Manufacturing 
Company, of Baltimore. 

The instruments are made in great va- 
rieties, as shown by the types illustrated in 
the accompanying illustrations. Some of 
the special characteristics are found in the 
construction of the magneto bells—really 
small generators—which are constructed 
with four permanent magnets made from 
steel bars, 134 x M in., and bent in horse- 
shoe shape, the limbs being about 5 ins. in 
length. These are arranged in pairs, one 
of each pair being placed astride the other, 
and the pairs placed side by side and con- 
nected by horizontal pole pieces between 
which the armature revolves. The arma- 
ture is made with a cast core of soft iron, 
so shaped as to receive two coils of mag- 
netizing wire. The commutator is placed 
on the end of the shaft outside the bearing, 
and is connected by a lead through the 
hollow shaft, while the other conductor is 
attached to the case. The gear wheels are 
toothed, four to one, so that in ordinary 
ringing the armature makes about 800 
revolutions per minute. The bars em- 
ployed for the horseshoe magnets are per- 
manently magnetized after being bent by 
being drawn by hand four or five times 
across the core of a strong electromagnet, 
the terminals of which are grooved and 
adjustable, so that magnets of different 
sizes may be treated from the same pole. 
The electromagnet is energized by means 
of a current from a 50-volt generator. 

In the transmitters hard rubber insula- 
tion is employed in place of fibre formerly 
used, and coarser granules of carbon 
used in the chamber for receiving the dia- 
phragm vibrations than formerly. 

Among the new designs is a nickel-plated 
desk equipment in which the call bell is 
not cut out if the operator should fail to 
hang up the receiver. Another instru- 
ment is especially designed for use in ware- 
houses, building exchanges, or in street 
railway offices, and which operate inde- 
pendent of any telephone exchange. These 
are made in two patterns, one a desk in- 
strument, with a switch located in the base, 
the other a wall instrument, with a switch 
on the face of the case, by means of which 
calls can be made to the different rooms. 
In this instrument the calls may be re- 
ceived with the switch on any point, but in 
order to talk with the new call it is neces- 
sary to place the switch upon the home 
stud. The use of this instrument avoids 
the necessity of a switchboard and attend- 
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ant. A good many instruments are now 
made with an arm rest on which the ope- 
rator places the elbow when talking, and 
by means of which the contacts are made, 
so that the contact is sure to be broken 
even should the operator leave the box and 
fail to hang up the receiver. 

A profitable outfit is also made designed 
for use by street car conductors or others 
who are required to report to the starter 
or station from any point on the road. For 
using this instrument when no provision 
has been made contact is made by throw- 
ing a wire over the line wire, and making 
a ground connection, but where metallic cir- 
cuit is employed contact is made with both 
limbs of the service. For street railway cir- 
cuits, however, it is usually attached, cut- 
outs providing at intervals on the trolley 
poles, to which the plugs of the instru- 
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timore & Ohio Railroad, nine miles from 
Baltimore, and near the end of a high arch 
stone viaduct on which the tracks of the 


FIFTEEN TYPES 


ment can be attached. This outfit consists 
of a generator ringer, a receiver of hard 
rubber, a transmitter, and two-cell dry bat- 
tery; this is all enclosed in a case and pro- 
vided with a strap for carrying, and the 
outfit weighs only about nine pounds. 

The output of the Viaduct works is not 
by any means confined to telephones, but 
includes different types of district tele- 
graph signal or call boxes, of which thirty- 
five different patterns are made, some 
known as “Answer Back” boxes, which 
give a return acknowledgment signal when 
a call is received. 

The output of the works in call boxes is 
from 8000 to 10,000 a year, and the 
capacity of the works for making tele- 


phones in addition to the call boxes 
is about 200 per day, complete, 
including the bells, transmitters, re- 


ceivers and the cases. In addition to the 
above named products from the works they 
supply telegraph relays, lightning arresters 
and switchboards for central stations, and 
as a specialty an instrument known as a 
police fire alarm and trolley signal outfit 
designed for use on trolley lines or in out- 
lying districts. This instrument is en- 
closed in an iron shell or case, which can 
be readily attached to poles, and in con- 
nection with those in use on trolley lines is 
a large vibrating gong, which may be 
sounded by a starter to signal the con- 
ductor of a passing car should he wish to 
communicate with him while on his trip. 
The works of the Viaduct Company are 
located near the Relay Station, on the Bal- 
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railroad cross the river, and from which 
the company takes its name. The tract 
owned by the company embraces twenty- 
five acres of meadow and wild land, and 
the works include twelve buildings, some 
of them being residences for the employees. 
The average number of hands employed is 
125, and some of them, as above noted, 
have been in the company’s employ for 
many years. 

The machinery of the works is driven by 
water power, four vertical turbine wheels 
of the Leffel type being employed. The 
water is conducted to the wheels through a 
race which leads out from the river some 
distance above the viaduct. It has a fall of 
about seven feet, or sufficient for about 200 
h.p. The power is transmitted to the ma- 
chines of the different buildings by means 
of shafting and belts. The power building 
is 100 x 140 ft., a part of which is used as a 
storeroom for supplies, and includes the 
nickel-plating and burnishing department, 
while the generators for lighting and other 
current purposes are also in this building. 

The principal machine shop is 208 x40 ft., 
and provides for the iron and woodworking 
departments, as well as for the packing and 
shipping departments. There is a very full 
complement of iron working tools, consist- 
ing of lathes, screw machines, radial and 
gang drills and punches. Some of the 
tools are equipped with an electric device 
which automatically rings a bell when a 
piece of work is finished, so that one man 
is able to operate three or four machines. 
An exhaust system for removing the dust 
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and shavings from the machines in the 
woodworking department is provided, and 
all through the works are minor labor- 
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saving appliances and means to facilitate 
the handling of material. Oak, black wal- 
nut and mahogany are chiefly used for 
cases, and a drying kiln is provided in 
which all the material is thoroughly sea- 
soned before being cut up for use. The 
varnishing department occupies a building 
60 x 48 ft., where the polishing and hing- 
ing is done by hand work chiefly. 

The main office and storeroom are lo- 
cated on Howard Street, in Baltimore, and 
here the president and manager, Mr. A. G. 
Davis, can usually be found. Mr. Davis 
has had long experience in electric lines, 
having learned telegraphy in 1849 under the 
instruction of his cousin, Samuel F. B. 
Morse, the pioneer in message transmis- 
sion. In his career he has had charge of 
the construction of a number of telegraph 
lines, including the original equipment of 
the Grand Trunk Railway in Canada. 
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CAHALL WATER TUBE BOILER FACTORY. 


Steam users are quite familiar with the 
phrase Cahall's sales department,” but 
for the uninitiated it is explained that this 
is a department located at Pittsburgh, Pa., 
for the control and sale of the Cahall water 
tube boilers, which are manufactured by 
Aultman & Taylor, Mansfield, Ohio. 

On a recent visit to the works at Mans- 
field, the writer was agreeably surprised to 
find that they were among the largest and 
best equipped boiler works to be found in 
the country. The output consists of hori- 
zontal and vertical boilers, the former in 
general appearance being like the type of 
boilers turned out by other well-known 
makers of water-tube boilers. The main 
building is of brick, with high walls and 
high monitor roof, and the tool equipment 
in every department is of a high order, in- 
cluding almost every labor-saving device 
to be found in works of this character. 
Large electric traveling cranes serve to 
shift and handle the largest boilers, while 
many of the larger tools are operated by in- 
dependent electric motors. 

Among the special tools were noted a 
plate planer 22 ft. in length, a hydraulic 
flanging press, pneumatic riveters and 
reamers, drills and chipping tools. Special 
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attention is given to the material used, the 
flue headers being made of cast-flowed 
steel. The testing department, in which 
every bank of flues is tested for leakage and 
strength, is very complete, and provided 
with trolley hoists, by means of which the 
groups of flues are readily handled and ad- 
justed. The capacity of the works is al- 
most unlimited, turning out the largest 
orders in from six weeks to two months. 

The works have supplied one of the 
largest iron mills in Pittsburgh with boil- 
ers aggregating more than 30,000 h.p. The 
company also makes a specialty of design- 
ing and manufacturing boilers for street 
railway and electric lighting plants. Being 
within easy reach of coal and near the boil- 
er-plate manufacturers, and with a reason- 
able market of skilled labor to draw on, the 
works are fortunate in their location, while 
their equipment, as has been noted, is such 
as to turn out work of the highest charac- 
ter in the most economical manner. 


——-o—___ 
AN ARC LAMP FACTORY TESTING ROOM 


A casual glance at an arc lamp would 
give but a faint idea as to the amount and 
variety of work expended in its construc- 
tion, or the extent of the plant required 
for its manufacture on a large scale. 
Neither is it well recognized that such a 
lamp embodies mechanism which, though 
simple, is required to keep the carbons in 
an adjustment that is micrometrical in 
order and most delicate in kind. More- 
Over, as a lamp when it leaves the factory 
must be ready to satisfy this requirement 
under the most adverse conditions, it will 
be seen that the testing de- 
partment of an arc lamp 
factory is one of extreme 
importance. 

Lack of space forbids giv- 
ing in this number a 
description of the manufact- 
uring plant of such a 
factory, and attention will, 
therefore be confined to the 
testing department. As a 
text, the factory, at Pea- 
body, Mass., of the Stand- 
ard Thermometer and Elec- 
tric Company will be taken. 
which, notwithstanding the 
non-committal of the firm 
name in that respect, is one 
of the largest makers of arc 
lamps in the world. An 
idea of the extent of this 
plant may be gained when 
it is stated that the main 
building occupied is 50 x 60 
ft. in ground area, and four 
stories and a basement in 
height. In addition, there 
is a two-story 20 ft. x 50 ft. 
annex. 

The arc lamp testing 
room, part of which is 
shown in the accompanying 
cut, is on the third floor. 
There are three separate switch- 
boards in this room, one for alter- 
nating current, equipped with racks for 
testing open A. C. lamps, and with instru- 
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ments for controlling the alternating dyna- 
mo in the basement. The second board, a 
corner of which is shown in the cut, car- 
ries the controllers for the multi-polar di- 
rect-current dynamo in the basement, used 
for lighting the shop and for testing the 
110-volt lamps, either open or inclosed. 
For testing inclosed arc lamps there are 
ranges of drops, into which the lamps can 
be connected, and to which current can be 
run from either the A.C. board or the D.C. 
board, at will. This diversion of current, 
as well as the handling of the high-tension 
currents, is done by means of the third 
switchboard. This board is equipped with 
a complete set of throw-over switches, by 
which any of the lamps can be connected to 
the recording instruments or to the indi- 
cating voltmeters, ammeters or wattme- 
ters at the will of the operator. The ex- 
act current consumption is thus deter- 
mined and the necessary adjustments made 
very readily. 

The company makes arc lamps, open and 
inclosed, for all sorts of currents—lamps 
for direct currents of 110 volts to 220 volts 
burning in multiple; for 220 volts to 550 
volts burning in series-multiple; for con- 
stant current of 4 to 7 amps; for alternat- 
ing current of frequencies of 7200 to 16,000 
alternations per minute. All have to be 
tested, hence the need of the multiplied ap- 
paratus in the testing room. In addition 
to the current generated on the premises, 
wires from the town plant are led into the 
testing room, and a good many of the 
lamps are run on these circuits for con- 
tinuous records and for testing. The cur- 
rents being of 16,000 alternations on the 
one hand, and 6.8 amps. constant current 
on the other, the testing of lamps can be 
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at the required current consumption with- 
out covers; they are then cased in, and run 
for several hours to develop any imperfec- 
tions that would interfere with their good 
working after they leave the shop. The 
latest improvements in the construction of 
the lamps come from the developments of 
the past few years’ experience of the users 
of the lamps. They meet all the weak 
points that have been shown to exist, 
which, as fast as discovered, have been 
studied and overcome. The constant try- 
ing of new devices suggested for doing 
this is another testing room job, and more 
or less new lamps are always burning 
there. 

In the basement are located, in a room 


- with glass slides, the dynamos furnishing 


current for testing. One is a 110-volt 
multi-polar machine for lighting the 
shops and lamp testing. Another is an 
alternating dynamo, rigged up for change 
of speed, in order to test out lamps of dif- 
ferent frequencies. A third is a convertible 
220-volt, or 550-volt machine, for testing 
direct-current lamps of these voltages, and 
the fourth is a series machine, for either 
6.8 amps. or 10 amps., or anything between, 
used for testing and adjusting constant- 
current lamps. A feature worth notice is 
that the “spoolers” for winding the lamp 
solenoids are driven by individual motors 
from the 110-volt circuit, this method being 
adopted on account of the instantaneous 
speed control which it renders possible. 
The principal personnel of the company 
and works consist of Mr. Roger Upton, 
president,an experienced man of affairs and 
an active official; Mr. Samuel C. Lord, 
secretary and treasurer; Mr. J. H. Hall- 
berg, electrician and designer of the arc 
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proceeded with at times when the rest of 
the factory is shut down, which in rush 
times is a great convenience. 

The lamps are first tested until they run 


lamps manufactured at the works; Mr. M. 
L. Livingston, assistant manager and the 
traveling representative of the company, 
and Mr. Edgar Upton. 
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New Apparatus 
and Appliances 
0-0-0 


FOUR-POLE JENNEY GENERATOR. 


The accompanying illustration shows a 
new Jenney type of four-pole generator. 
As will be seen from the engraving, the 
armature is of the slotted core type, with a 
proportionately greater numberof slots than 
is usually employed in the construction of 


armatures of this type, which results in ex- 


tremely smooth running, and prevents 
heating of the magnet poles. The arma- 
ture coils, or conductors, are wound in 
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cept the small machines the field frame is 
parted vertically, which enables either half 
of field to be slid out away from armature, 


‘making all coils easily accessible. 


The bearings are both self-aligning and 
self-oiling, and all brasses are made of 
phosphor-bronze. The makers of these 
machines, the Jenney Electric Manu- 
facturing Company, Indianapolis, Ind., 
claim a very low temperature rise in all 
parts when working continuously under 
full load. 


NEW ELECTRIC PROJECTOR AND SEARCH- 
LIGHT. 


The accompanying illustration shows an 
improved type of electric projector and 
search-light, the latter only differing from 
the former in using in place of a mirror 
a silvered copper reflector and a set of con- 


JENNEY FOUR-POLE GENERATOR, 


forms and thoroughly insulated before be- 
ing placed on the core. The commutator 
is of generous proportions and insulated 
throughout with high-grade mica. The 
brushes used are of the improved Jenney 
sectional carbon type, and are reversible. 
In this form of brush, the carbon is rigidly 
bolted to the brass holder, insuring a posi- 
tive connection at all times, resulting in 
much less heating than is usually expe- 
rienced with carbon brushes. 

The field cores are made of the best 
quality of annealed wrought iron, and are 
forced by hydraulic pressure into the field 
frame. The pole shoes are of cast steel, 
and screwed over the ends of the field 
cores, after which the field is bored out. 
With this construction there are no butt“ 
joints in the magnetic paths. In all ex- 


densing lenses, and being made in smaller 
sizes. 

The apparatus consists of a cylinder of 
japanned iron or polished brass, in which 
is set the automatic focusing lamp, with 
carbons feeding horizontally and in such a 
position that the line of carbon is in the 
center of the cylinder, the lamp mechanism 
being in the box below. In the rear door 
of the cylinder is placed either a Mangin 
or parabolic mirror, as used in the English 
navy. Great care is exercised in the selec- 
tion of these mirrors, which are ground 
and highly polished on both sides, and the 
silver is protected by a special backing of 
great heat-resisting power. 

The lamp cases ride on a carriage in the 
box below the cylinder, and by means of 
a hand-wheel the entire lamp can be 
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moved back or forward, so that the arc 
can be brought into the focus of the mir- 
ror, and thus the beams of light can be 
made convergent or divergent as occasion 


ELECTRIC PROJECTOR. 


requires. The cylinder rests on its 
standard, and swings on its bearings. with 
a lock key to set the light in any desired 
direction. The contact between the base 
and standard allows the light to swing 
round the horizon without the twisting up 
of cables. 

The apparatus for use on the roof of a 
pilot house, the light from which is en- 
tirely under control of the pilot, is of the 
same design as that above described, with 
the addition of a simple and efficient con- 
trolling device. This consists of a hollow 
tube running to the standard of the pro- 
jector, through the roof of the pilot house; 
a wheel is attached to the end of this tube, 
through which runs a rod extending 
through the contacts, engaging with gears 
and sprocket carrying a chain over a sec- 
ond sprocket on the bearings of the cylin- 
der. A lever handle at the end of the rod 
engages with a ratchet on the under side 
of the hand-wheel; thus, by turning the 
wheel, the light sweeps the horizon, and by 
moving the lever the gears are set in mo- 
tion, and the light gets an up-and-down 
motion, from below the horizontal plane 
to the vertical. 

These projectors are made by Chas. J. 
Bogue, 213 Center Street, New York, in 
all sizes, from the 8-in. diameter of mirror, 
taking 10 amps. and giving a beam effect- 
ive at a distance of half a mile, up to the 32- 
in., with 100 amps., and throwing a light 
over six miles. 


PREPAYMENT ELECTRICITY METERS. 


A new prepayment electricity meter is 
being placed on the English market that 
embodies several novel features, and which 
has recently been adopted for use at Nor- 
wich, England. The principle of the Long- 
Schattner meter, under which name it is 
known, is shown by reference to the accom- 
panying diagram. A is a lever pivoted at 
X, having suspended to its far end a copper 
plate B, which is immersed in a solution of 
copper sulphate. The box D is also of 
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copper, and forms the negative plate, or 
cathode. C is a weight to balance the 
other side of the lever. K and E are cups 
to hold respectively the coins and the stan- 
dard weights, the latter being placed in the 
cups to replace the coins removed by the 
collector. F, and F, are mercury cups, 
the former, or front one, being entirely 
filled with mercury, and the latter, or back 
one, half filled with mercury and having 
creosote oil on top. Hi and Hs are con- 
tact pieces, forming a bridge, across which 
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circuit at full load is only .1 of a volt. The 
meter is very easily calibrated, it being only 
necessary to calibrate for one load. He 
states that the troubles which have been 
experienced with other voltmeter meters 
are avoided in this case by depositing away 
from the plate which measures the current 
used; by bringing the current in at the top 
of the plate and out at the bottom of the 
box, thereby getting a very uniform distri- 
bution of current through the liquid and a 
uniform deposit; and by using a very low 


FIG. I.—LONG & SCHATTNER METER. 


the meter is shunted; and R, is a high re- 
sistance going from one mercury cup to 
the other. 

The lever is overbalanced to start with, 
and when a coin is inserted it is brought 
down, thus establishing a short circuit 
across the mercury cups until an amount 
of electricity equivalent to the coin has been 


current density, thus avoiding breakage. 
The manufacturers of the Long-Schattner 
meter are Schattner & Co., Timberhill, 
Norwich, England. 


BRACKET ELECTRIC HEATERS. 
The bracket type of electric heater illus- 
trated herewith is designed for either direct 
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FIG. 2.—LONG & SCHATTNER METER. 


used; that is, until the cathode B has been 
sufficiently lightened by the meter current 
to cause the lever to again overbalance, 
when the contacts H and F are broken and 
the current is forced to pass through Rs. 
Thus the circuit is never actually broken, 
the lamps continuing to burn quite dimly, 
and thereby forcing the customer to insert 
another coin to get any appreciable light at 
all; he has also to pay for the light which 
burns dimly, as the current for it passes 
through the meter and is paid for by the 
next coin inserted. 

The inventor states that the drop of pres- 
sure across a 5-ampere meter on a 110-volt 


or alternating current, and can be con- 
trolled by thermostatic switches in groups, 
so as to keep a room at any desired tem- 
perature. They are recommended by the 
makers for use in heating large halls, thea- 
ters, conservatories, etc., and are specially 
adapted for warming show windows to 
keep the glass free from frost. The heat- 
ers are usually made for .9 amps. on 11o- 
volt circuit, but are also constructed for 
any voltage and desired consumption of 
current. Their dimensions are 2. ins. in 
diameter by 8 ins. in height. The manu- 
facturers are the Girard Electric Company, 
Philadelphia, Pa. 
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A DIFFICULT CASE OF TUBE CLEANING. 


The accompanying illustration, Fig. 1, 
is a partial view of the boiler plant at the 
Union depot at Columbus, Ohio, and 
shows a device which, under the most try- 
ing and difficult conditions, proved suc- 
cessful in thoroughly cleaning the tubes. 
This case was a peculiarly interesting one, 
for the reason, primarily, that various 
cleaners were used entirely without suc- 


BRACKET ELECTRIC HEATER AND COILS. 


cess, and the contract was finally refused 
by several manufacturers of boiler-clean- 
ing devices. The Chicago. Boiler Cleaner 
Company, Monadnock Building, Chi- 
cago, finally undertook the work, and 
after a close study of the conditions, 
evolved a special cleaner for the purpose. 

The boilers to be cleaned were three in 
number and of the Edgemoor pattern, and 
each containing seventy-five tubes. In this 
plant the water for the boilers is first run 
through a purifier, which, being probably 
as good a one as there is manufactured, re- 
moved practically all matter from the water 
except the chemical properties, which were 
held in solution. A deposit consisting of 
a nearly pure flinty sulphate of lime, about 
one-quarter of an inch in thickness, and 
adhering tenaciously to the tubes, was the 
only deposit encountered. It will thus be 
seen that it was not the thickness or weight 
of the scale, but its extreme hardness 
and adherence to the tubes that made it 
so difficult to remove. 

The Chicago Boiler Cleaner Company 
put into operation at this plant one of its 
cleaners modified to meet the special con- 
ditions. This consists of a steel barrel, 2% 
ins. in diameter outside, and 2 7/16 ins. 
inside, with three slots cut in it 
1 in each in diameter and 2% 
in. long, through which are set, 
in each slot, two boxes 1% ins. 
long, being admitted through the slot high 
enough to set snugly when inserted in the 
tube. In the center of these boxes are cut- 
ter wheels, with spiral knives running on 
a shaft. The core of the barrel is composed 
of a solid rubber spring, against which the 
base of these boxes rests, thus forming a 
cushion or spring, which gives way and al- 
lows the cutter wheels to pass any ordi- 
nary obstruction, or to clean a very crook- 
ed tube. 

It will be noted from this that the cleaner 
has a flexible head. Screwed into each 
end of the steel barrel is a brass plug, 
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which has a nut end, into which a thread 
is run. This permits the attaching of a 
driving shaft in one end, and to the other 
a plow-shaped device, which keeps the 
broken scale from the cutter wheels. 

In these boilers the scale did not come 
away in pieces, as is usually the case, but 
the resistance was so great that the cleaner 
had to literally grind the scale to a fine 
dust. As an instance of its hardness, the 
operator stated that he found he could 
not clean more than fifteen or sixteen 
tubes before the cutter wheels, which are 
made of the finest kind of case-hardened 


TUBES IN PROCESS OF CLEANING. 


steel, would become badly dulled. From 
each tube cleaned this instrument removed 
an average of 30 lbs. of pure flinty sulphate 
of lime. The tubes were left absolutely 
free from even a suggestion of scale, were, 
moreover, polished until they shone with- 
out in any way being scratched or dam- 
aged, and were altogether in even better 
shape than when they were first installed. 
This is, in the opinion of the parties con- 
cerned, one of the most interesting cases 
on record. 


RETURN COIL FEED WATER HEATER. 

The new type of heater shown herewith, 
known as the New World return copper 
coil feed water heater, contains a number 
of departures from the old style of heaters, 
as can be seen from the engraving. It 
will be noticed that the water inlet and 
outlet are both located at the lower part of 
the shell, but on opposite sides, thus doing 
away with the many objections to the usual 
style of piping, where the outlet is gen- 
erally at the top and on the same side of 
the heater as the inlet. The coil is made 
from seamless drawn copper tubing, and is 
of proper dimensions to give ample heat- 
ing surface to heat the feed water to a tem- 
perature of 210 degrees Fahr., or to within 
2 degrees of that of the exhaust under or- 
dinary conditions. 

The feed water is carried through this 
coil to the top of the heater; then, by 
means of an expansion return bend, which 
is so constructed that it does not in any 
way retard the flow of water or increase 
the friction, is passed down to the point of 
discharge at the bottom of the shell, meet- 
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-ing at that point the exhaust steam, and 


thus getting the benefit of the hottest steam 
as it enters and leaves the heater. The 
water in passing through this heater does 
not come in contact with any metal but 
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copper, and therefore there can be no rust- 
ing nor any of the galvanic action which 
is so common where the water comes in 
contact with two different metals. 

Among other features that commend the 
new heater is the perfect freedom for ex- 
pansion and contraction, both lengthwise 
and spirally, as the coil is not confined in 
any way at the inlet and outlet connections, 
or at the bottom of the shell. The coils 
are practically jointless from inlet to out- 
let. When necessary to join the tubing, 
it is done by expanding and lapping the 
tubes, then brazing with hard solder—by 
this means the chance of leaking being 
reduced to a minimum. All coils are tested 
by hydraulic pressure to 600 Ibs. pressure 
to the square inch before being placed in 
the shell. The heater shells of all sizes up 
to 300 h. p., inclusive, are made from cast 
iron and in larger sizes from steel, and 
tested to 50 lbs. pressure to the square inch. 
Each shell is provided with a stuffing box 
and gland nut where the coil connects with 
it, the stuffing box being so arranged on the 
outside of the heater that it can be packed 
while the heater is in use. The manufactur- 
ers are the Robertson Manufacturing Com- 
pany, 208 Fulton Street, New Vork. 


A SMALL DYNAMO. 
‘The minature dynamo shown in the ac- 


A MINIATURE DYNAMO. 


companying cut has an output of 10 watts, 
but comprises all of the features of a large 
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machine. The machine is wound for 2, 3, 
5, 8 and 10 volts, and will light a 6-c.p. 
lamp, decompose water, charge storage 
cells, etc. The manufacturers are the T. & 
H. Electric Company, Elbridge, N. Y. 
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ELECTRICIANS’ BORING MACHINE. 


The boring apparatus shown in the ac- 
companying cut is made especially for bor- 
ing through timbers for the insertion of 
porcelain tubes. As will be seen, it bores 
the holes laterally through the timbers; the 
pulling in of wires is thereby much facili- 
tated and their insulation is preserved, as 
there is no bending from one joint to an- 
other nor scraping of the insulation. No 
step ladder is required for boring holes, and 
the bit is extracted very simply by means 
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ELECTRICIAN’S BORING TOOL. 


of a spring, which in one operation feed 
the drill, and, when reversed, extracts it. 
The manufacturers are the G. & E. Electric 
Company, Binghamton, N. Y. 


NEW TYPE OF SMALL GENERATING SET, 
WITH EIGHT-POLE GENERATOR. 


Progression in the matter of the sizes of 
generating sets has been downward, as well 
as upward, and it is only recently that very 
small generating sets have come into the 
field. One of the latest is that illustrated 
herewith. The engine is single-cylindered, 
double-acting, with balanced piston valve. 
The frame is of such form as to practically 
inclose the running parts. Close regula- 
tion is secured by means of a shaft gov- 
ernor, which acts to change the point of 
cut-off from o to % of stroke. 

The generator, which is attached to a 
common bed-plate with the engine, has a 
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wrought iron magnet frame, and is pro- 
vided with eight poles. The armature is 
of the type shown in the accompanying 
illustration, and is built up on a spider, the 
interior of which is perfectly smooth, offer- 
ing no opportunity for the collection of 
oil or dust. Ventilation is effected by 
specially constructed vanes, forming air 
ducts between the laminæ of the core. 
These convert the armature into a blower 
and create a strong draft through the 
winding. The series winding of the field 


coils is of flat copper ribbon, the shunt. 


winding being of wire. Both windings are 
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FIG. I. —-SIDE, END AND PLAN VIEWS OF 
EIGHT-POLE GENERATING SET. 


placed on the pole entirely independent of 
each other, and either may be readily re- 
moved. Both shunt and series winding 
have free circulation of air upon all sides. 
The generator is designed for sparkless 
operation under all changes of load, from 
no load to 25 per cent overload. The 
temperature rise for full load run of ten 
hours is limited to 90 F. 

The set here shown consists of a 5 x 5 
engine to run at 425 revolutions, and a 42 
kw. generator. The weight of the entire 
outfit is 1400 Ibs. It forms one of a series 
designed and constructed by the B. F. 
Sturtevant Company, of Boston, Mass. 


SCARF PIN ELECTRIC LIGHT 


The little novelty shown herewith, 
though not new in conception, is claimed 
to possess none of the defects which for- 
merly so frequently gave dissatisfaction in 
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the use of electric scarf pins. The lamp is 
of the high-efficiency miniature type and 


ELECTRIC SCARF-PIN OUTFIT. 


can safely be burned at a high brilliancy. 
The dry battery furnishing current is of the 
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“New Standard” Roche type, and is both 
efficient and convenient in size. 
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A SMALL ARC LAMP. 


The inclosed arc lamp, shown in the ac- 
companying cut, has an extreme length of 
but 13 ins., and runs fifty hours on one 
trimming of 8 x 5/16-in. upper, and 2% 
x 5/16-in. lower, carbons. In trimming, it 
is merely necessary to unscrew the small 


ENCLOSED ARC LAMP. 


nut shown at the bottom of the globe. The 
upper carbon is held in a contact bushing, 
which prevents it from feeding below a 
fixed point, at which current is cut off. The 
lamp illustrated, which is known as the 
“Tiney Lithian Lamp,“ is designed for 
connection on 110-volt constant-potential 


FIG. 2. —-EIGHT-POLE GENERATING SET. 


The manufacturer of the scarf-pin outfit 
illustrated is William Roche, 259 Green- 
wich street, New York. 


circuits, and is made by the Safford Arc 
Lamp Manufacturing Company, 84 Terrace 
street, Buffalo, N. Y. 
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COAL AND ASH HANDLING MACHINERY. 


The accompanying illustration shows 
diagrammatically the coal and ash handling 
plant now being placed in the new Mt. 
Vernon Street power station of the Union 
Traction Company, of Philadelphia. The 
plant is being installed by the Link-Belt 
Engineering Company, from general plans 
furnished by Mr. W. S. Twining, chief 
engineer of the Union Traction Company. 
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That electricity is of value in tanning has 
been known for some years from the in- 
vestigations of German savants, but the 
practical application of electricity to com- 
mercial tanning is of recent origin. An 
apparatus for this purpose is illustrated 
herewith, being the first put on the market 
in this country, after, it is claimed, its com- 
mercial efficiency had been thoroughly 
demonstrated. 

The process involves two operations, un- 
hairing and tanning proper. The hides or 


COAL AND ASH HANDLING PLANT. 


The coal as dumped at the street level 
will automatically feed itself through a reg- 
ulating gate to a horizontal conveyor, em- 
ploying Monobar chain and an improved 
form of suspended flight. The advantages 
of this new form of flight are, that it cannot 
come in contact with the trough under any 
circumstances, and that the trough may be 
made of such depth as to render it im- 
possible for the coal to get beneath the 
wear-receiving blocks attached to the ends 
of the cross-bars of the flights. The con- 
veyor will deliver the coal to a continuous 
steel bucket elevator, erected half on the 
outside and half on the inside of a 200-ton 
steel storage tank. 


That is, the conveying buckets will 
ascend on the outside of the tank, and, 
after discharging their loads, will descend 
on the inside, a steel casing preventing the 
coal in storage from interfering with the 
returning line of buckets, and the side of 
the tank serving to hold the elevator rigid- 
ly in position. A track will be run in 
front of the boilers, and coal will be de- 
livered to them by two Link-Belt one-ton 
side-dumping cars (one car for each half of 
the track), the storage tank being located 
alongside the middle of this track, and 
having its side fitted with a discharge gate 
near the bottom. 


skins are placed in an ordinary tank or vat 
containing a chemical solution, and while 
the skins to be unhaired are in the solution 
a proper current of electricity is passed 
through it and through the skins for a 
period of fifteen to twenty minutes. The 
current is then turned off, the skins still re- 
maining in the solution for thirty minutes 
to one and a half hours, at the end of which 
time they are in condition to be removed 
and unhaired. 

By the ordinary process from ten days 
to three weeks are required to prepare and 
unhair. After the hides have been unhaired 
and fleshed they are placed in a tank con- 


_taining the proper bark extracts and a suit- 
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ELECTRIC TANNING MACHINE. 


able current of electricity passed through 
the extract and the skins. The tendency of 
the current being to open the pores and 
allow the bark extract to thoroughly pen- 
etrate the skin, the tanning proceeds in a 
rapid and economical manner. 

The illustration, which applies to both 
processes, makes clear the electrical con- 
nections and circuit, and shows the method 
of agitating the solution, the wheel, 2, 
being in this case driven by belt from the 
dynamo furnishing the tanning current. 
This current passes between the electrodes, 
D, D, being controlled by the switch, F. 
C, C, are gratings, employed in order to 
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obtain a proper distribution of the elec- 
trical current, and the hide is supported by 
a similar grating, as shown at E. 

The manufacturers of the apparatus 
shown are the United States Leather Pro- 
cess Company, 138 Lincoln Street, Boston, 
Mass. 


MONARCH STEAM ENGINE GOVERNOR. 


The throttling steam engine governor 
shown in the accompanying illustration is 


MONARCH GOVERNOR. 


adapted to any type of steam engine, and 
in addition, by a special fitting, can be ap- 
in addition, by a special fitting, can be 
very simply applied to the throttling type 
of gas engines. 
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The valve throw of the governor is ad- 
justable independently of the radial throw 
of the governor balls at normal speed of 
engine, thus enabling any desired close- 
ness of regulation to be obtained on any 
type of engine. It includes an automatic 
safety stop, speed adjuster and valve lever, 
and all parts are standardized and fitted to 
gage. 

The automatic stop device is positive and 
adjustable at any angle of the driving belt, 
from horizontal to vertical. The Monarch 
Governor and Machine Company, Indian- 
apolis, Ind., is the manufacturer of this 
type of governor. 
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PORTABLE TESTING SET. 


The “Jagabi” portable testing set for re- 
sistance measurements, shown in the ac- 
companying illustration, has a theoretical 
range of measurement from .col ohm to 
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PORTABLE TESTING SET. 


more than 11 megohms. The outfit com- 
prises a D’Arsonval galvanometer of latest 
design; a set of resistance coils, with a 
total capacity of 11,110 ohms; a reversible 
arm Wheatstone bridge, with a ratio of 1 
to 1000; keys for galvanometer and bat- 
tery, and six chloride of silver dry cells. 
All these parts are mounted in a hand- 
‘somely finished mahogany case with lock 
and handle. The total weight is 7 lbs., so 
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I00-KW. DIRECT-CONNECTED GENERATOR. 


One of the largest of the isolated elec- 
tric generating plants in New York City is 
that, in their mammoth wholesale house, 
of the H. B. Claflin Company, the present 


— — — 


capacity of the installation being 300 kw. 

A recent addition to the plant has just 
been completed by the C & C Electric 
Company, of New York, and consists of 
one of its standard type eight-pole 100-kw. 
generators, direct- connected to a Buckeye 
engine running at 250 r. p. m. The generat- 
ing set shown in the illustration herewith 
not only presents a very attractive appear- 
ance, but performs its functions in a most 
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iron-clad motors for operating freight ele- 
vators in the same building. 


SPECIAL SLOW-SPEED LABORATORY MOTOR. 


The laboratory motor shown herewith 


SLOW SPEED LABORATORY MOTOR. 


was designed, the manufacturers state, in 
response to a general demand for an alter- 
nating-current motor, giving more power 
than can be obtained from the small sizes 
of their ordinary induction motors, and less 
than their regular alternating-current mo- 
tors of a -h. p. and upwards. The new 
type has speeds of 1200 and 1000 r.p.m. for 
16,000 alternations, and 540 and 450 r.p.m. 
for 7200 alternations, the full load capacity 


that the instrument can be carried from 
place to place very readily. Mr. James G. 
Biddle, 910 Drexel Building, Philadelphia, 
is sole selling agent for the Jagabi“ port- 
able testing set, which is manufactured by 
Willyoung & Co., Philadelphia, 


DIRECT-CONNECTED I00-KW. GENERATOR. 


excellent manner. The compounding of 


in each case being 200 watts. The motor 


the generator is so proportioned that it is intended for use on plate glass machines, 


operates in perfect harmony with the other 
three older-type generators. The same 
company also furnished the very elaborate 
addition to the switchboard, and three 


dental work, small pumps and similar uses. 
Its extremely low speed gives it quite a 
strong torque at the pulley, and makes it 
much more convenient to arrange for di- 
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rect belting or gearing without the inter- 
vention of countershafts. The manufactur- 
ers are the Emerson Electric Manufactur- 
ing Company, St. Louis, Mo. 


A MODEL DYNAMO. 


The small dynamo shown in the accom- 
panying illustration, which was designed 
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bridge, N. Y., of which Mr. A. E. Doman, 
the designer of the machine, is manager 
and electrician. 


MARINE TYPE OF MULTIPOLAR GENERATOR. 

The direct-connected marine type of 
generator shown in the accompanying cut 
in a photographic representation of a set 
recently installed on the U. S. Coast 


HAND POWER GENERATOR. 


especially for the use of schools and stu- 
dents of electricity, will decompose water, 
light an incandescent lamp, charge perma- 
nent magnets, electro-plate, drive small 
motors, etc. It can also be used as a mo- 
tor to drive light machinery, such as a sew- 
ing machine. It weighs 20 lbs., is 5½ ins. 
high and 9% ins. long through the arma- 
ture shaft, and has an output of 75 watts. 


Survey steamer “Blake,” by the E. G. 
Bernard Company, of Troy, N. Y. The set 
is similar to one installed by the same 
firm on the U. S. light-house tender 
“Mangrove,” and a duplicate will be put 
aboard the Coast Survey steamer ‘‘Path- 
finder,” now being built for survey work 
along the Alaskan coast. The plant for the 
Coast Survey steamers includes, in addition, 


MARINE MULTIPOLAR GENERATING SET. 


The machine was originally made by its 
designer for his own use in electrical ex- 
perimenting, but at the suggestion of the 
New York State inspector of school ap- 
paratus it was placed on the market, and is 
now largely employed for educational 
work. The present manufacturers are the 
Elbridge Electrical Mfg. Company, El- 


a search light and other modern electrical 
appliances, such as ventilating fans for the 
cabin, ward room and state rooms. As 
many ship electrical plants by their noise 
and vibration largely nullify their con- 
venience otherwise, the naval officials were 
particularly pleased by the noiselessness of 
this type, its operation not being recogniz- 
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able ten feet away on account of the ab- 
sence of sound and perfect balance of the 
armature. 


THE “STANDARD” INDICATOR. 


In the present time of close competition, 
no subject is of more importance to the 
engineer and steam user than the economi- 
cal generation and use of steam. In this 
connection, no instrument is of more pro- 
nounced benefit than the steam engine in- 
dicator. In the “Standard” indicator, il- 
lustrated herewith, all complicated features 
have been carefully avoided, but without 
omitting necessary adjustments. In the 
general appearance no radical changes 
have been made, as will be seen in referring 
to Fig. 1. The cylinder is of the standard 
bore, .7978 of an inch diameter, to which is 
carefully fitted a bronze or steel piston. 
The piston-rod is hollow, and threaded to 
receive a swivel rod by means of which the 
pencil may be raised, for use on condensing 
engines. The same object may be attained, 
even while the indicator is under steam, by 
loosening the clamp screw or the drum- 
supporting arm, after which this arm may 
be placed in a different position on the 
cylinder. This feature also permits turn- 
ing the “blow-holes” away from the oper- 
ator, a point the user will appreciate. These 
holes are of ample area, and open direct to 
the atmosphere, so there can be no ac- 
cumulation of pressure above the piston. 
The spring and method of attachment to 
the piston is shown in Fig. 2. 

The drum is made of solid-drawn tubing, 
turned absolutely true and cylindrical. The 
method of changing the tension of the drum 
spring is remarkably simple. The shaft is 
provided with a pin with projecting ends. 
The upper end of the spring is attached to 
the knurled head, Figs. 3 and 4, to which 
is attached a steel tube, with slotted end 
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FIG. I.— STANDARD INDICATOR. 


to engage the pin. These slots are slightly 
wedge-shaped so that tension of the spring 
will hold it firmly in position without the 
aid of set screws or auxiliary springs. By 
raising the knurled head until the slots 
disengage the pin, any tension may be 
given the spring instantly. The style of 
spring used is shown in Fig. 4, and admits 
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of a perfectly even spring tension through- 
out the entire drum rotation. This style of 
spring is not liable to break with use, and 
may be quickly made by any engineer. 
The parallel motion is mathematically 
correct, and gives a straight line as shown 
in Fig. 5. All joints are properly fitted, 
have wide bearings, and the entire move- 


FIGS. 2, 3, 4 AND 5.—DETAILS OF STANDARD 


ment is nicely polished and blued. The 
balance of the instrument is highly polished 
and nickeled, and is packed in a fine ma- 
hogany case with all usual fittings. The 
manufacturers are the Lippincott Steam 
Specialty Company, 169 Broadway, New 
York. 
— ä —-„V — Ä— 


NEW BOOKS. 


Lighting by Acetylene. Generators, Burn- 
ers and Electric Furnaces. By Wil- 
liam E. Gibbs, M. C. New York: D. 
Van Nostrand Company. 141 pages, 
64 illustrations. Price, $1.50. 

A collection of memoranda rather than 
a systematic treatise on the subject of the 
title, this little book is nevertheless of much 
value to those interested in the subject of 
acetylene, its preparation and use. The in- 
formation is practical in its character, and 
numerous forms of carbide furnaces are 
shown in well-engraved illustrations, as 
well as the present commercial forms of 
acetylene generators. An appendix gives 
a complete list of carbide furnace and 
acetylene generator patents. As show- 
ing the newness of the industry to which 
the book relates, it is interesting to note 
that the first of several hundred patents 
on these apparatus only dates from 1895. 


Shop and Road Testing of Dynamos and 
Motors. A Practical Manual. By 
Eugene C. Parham and John C. Shedd. 
New York: The W. J. Johnston Com. 
pany. 538 pages, 163 illustrations. 
Price, $2. 

A long-felt want has been a book dealing 
with practical electrical measurements as 
applying to machinery and conducting 
lines. This need may be said to be fairly 
met with respect to direct current measure- 
ments by the book under notice, which 
besides gives instruction in the theory in- 
volved, both fundamental and as relates to 
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testing work. The first section of the book, 
consisting of 55 pages, is devoted to fun- 
damental principles. The testing and use 
of instruments form the subjects of the 
second section, occupying 124 pages. The 
more practical portion of the work is in- 
troduced by a chapter descriptive of 
the series, shunt and compound ma- 
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INDICATOR. 


chines, with directions for their testing, 
both for efficiency and faults. One chapter 
is devoted to compounding and another to 
tests for core loss, eddy currents, satura- 
tion, distribution and brush contacts. There 
is a chapter each on line and motor testing, 
and an appendix of tables having reference 
to the text. 


The A B C of Electricity. By Wm. H. 
Meadowcroft. New York: American 
Technical Book Company. 107 pages, 
36 illustrations. Price, 50 cents. 

That this little book has entered into its 
sixty-fourth thousand is evidence that it 
meets a real need. As a very elementary 
treatise on electricity, and one designed to 
answer the questions generally put by the 
uninitiated, its great success is well de- 
served. 


Petroleum Motor Cars. By Louis Lock- 


ert. New York: D. Van Nostrand 
Company. 218 pages, 92 illustrations. 
Price, $1.50. 


The importance which automobiles are 
assuming renders this translation from the 
French a timely contribution to the sub- 
ject. The first six chapters treat of the 
future of auto-locomotion, motor-car 
races, direct-combustion engines, gas and 
gas engines, petroleum, and petro- 
leum cars. The succeeding eleven chapters 
are given over to descriptions of the vari- 
ous types of automobiles. One chapter is 
on accessories, such as brakes, lubricators 
and pneumatics, and two others on acety- 
lene and acetylene motors. The descrip- 
tions of the various types of vehicles are in 
full detail, with references to accompany- 
ing illustrations. 

2*—ů— 


OBITUARY: 


MR. RONALD T. McDONALD, president of 
the Fort Wayne Electric Corporation, died at 
Dallas, Tex., Dec. 24, of pneumonia, after a short 
illness. With the death of Mr. McDonald the 
electrical field loses a forceful character, who has 
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been a large factor in its development from early 
pioneer days. Commencing with the organization 
of the Jenney Electric Company in 1881, he has 
continued a leader in electrical development, and 
at the time of his death was at the head of the 
Fort Wayne Electric Corporation and the Fort 
Wayne Lamp Works, besides being interested in 
many town and city lighting plants. One of the 
personal characteristics of Mr. McDonald was his 
devotion to the interests of Fort Wayne, which 
led to his memorable contest with the General 
Electric Company, when it endeavored to move 
the Fort Wayne electric works to Schenectady, and 
resulted in the organization of the rival Fort 
Wayne Electric Corporation. 


— ——⅜ 
PERSONALS. 


HON. GEO. O. PROCTOR, president of the 
Anchor Electric Company, was elected Mayor of 
Somerville by a very large majority at a recent 
municipal election. 


MR. M. J. MARTINEZ, Mem. Am. Soc. M. 
E., has received the appointment of resident agent 
at Havana, Cuba, for the Snow Steam Pump 
Works. The business will be conducted under the 
style of M. J. Martinez, consulting and contracting 
engineer, 

DR. LOUIS DUNCAN has been selected as 
engineer by the company which recently purchased 
the Fifth Avenue stage franchise, in New York 
City. it is the intention ot the company to re- 
place the stages with some form of automobile 
vehicle. 


MR. S. DANA GREENE, assistant general 
manager of the General Electric Company, has 
been appointed by Governor Roosevelt of New 
York as the naval aide on his staff. Mr. Greene 
served on the “Yankee” during the late war as 
watch officer, and at present is a lieutenant-com- 
mander in the New York State naval militia, and 
the chief of staff. 


PROF. SIDNEY H. SHORT, of Cleveland, 
sailed for Europe Dec. 13, and will make an ex- 
tended tour through Great Britain and the Con- 
tinent. While the object of the tour is principally 
recreation, Prof. Short has been asked by several 
professional bodies to deliver addresses on heavy 
electric railroading and high-speed traction, on 
which subjects he is held an authority in Europe, 
as well as at home. 


CHIEF ENGINEER WALTER M. McFAR. 
LAND resigned from the Navy to accept a posi- 
tion as assistant general manager of the Westing- 
house Electric & Manufacturing Company. Mr. 
McFarland for some years has been the assistant 
to Engineer-in-Chief Melville, in which position, 
and in service aboard ship, he has not only estab- 
lished a reputation both in this country and 
abroad as an accomplished engineer, but has 
shown that he possesses administrative abilities 
of a high character. 


MR. W. J. CLARK, well known as the man- 
ager for years of the General Electric electric rail- 
way department, has accepted the position of gen- 
eral manager of the foreign department of that 
company, with headquarters in New York. Mr. 
Clark is peculiarly well equipped for his new work, 
not only through an extended acquaintance with 
foreign ccuntries, but also through the possession 
of the personal qualities necessary for success in 
a cosmopolitan field. As the author of one of the 
most important books of the year Commercial 
Cuba! Mr. Clark has displayed a grasp of de- 
tail in dealing with foreign commercial matters 
that will be of immense value in his present 
position. 


ä 
TRADE PUBLICATIONS. 


MECHANICAL DRAFT.— The B. F. Sturte- 
vant Company, of Boston, Mass., has just issued 
a second edition of its very suggestive pamphlet, 
Bulletin E, entitled Draft Without a Chimney,” 
which will be mailed on application. 


RO UND-HOUSE TURN-TABLE.— The West- 
inghouse Electric & Manufacturing Company has 
issued a brochure in a very artistic cover on the 
Modern Round-House Turn-table.“ A number of 
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illustrations are given, accompanied by explana- 
tory matter, 


GAS ENGINES.—The New Era Iron Works, 
Dayton, Ohio, have issued a new catalogue, bound 
in an illuminated cover, and devoted to the “New 
Era“ gas and gasoline engines. The text is both 
well written and instructive on the general sub- 
ject of gas engines and their operation. 


THE C. & C. ELECTRIC COMPANY, 14 
Liberty Street, New York, has issued a new, en- 
larged and interesting issue of the bulletin, noticed 
here upon its appearance, treating upon its well- 
known iron-clad motors and dynamos. All those 
interested in this type of machines may obtain a 
copy of this bulletin (No. 127) upon request. 


ANNUNCIATORS.—The_ Electric Appliance 
Company, Chicago, has made the Noxall annun- 
ciator the main text of a pamphlet, which also in- 
cludes other house goods. The illustration of the 
Noxall drop shows that it contains but practically 
two pieces—the magnet and the needle—thus great- 
ly reducing any chance of derangement. 


PNEUMATIC TOOLS.—In a large-page cata- 
logue, the Q. & C. Company, Western Union 
Building, Chicago, describes a long line of valve- 
less pneumatic tools of its manufacture. Among 
the applications of those illustrated are to riveting, 
chipping, calking, beading flues, cutting stay-bolts, 
carving, lettering, etc. 

IRON-CLAD DYNAMOS AND MOTORS.— 
Bulletin No. 127 of the C. & C. Electric Company 
deals with iron-clad dynamos and motors, gen- 
erating sets, etc. Many applications of this type 
of machine are shown, and those interested in 
brush holders will find an illustrated description 
of the latest improved C. & C. reaction type. 


ELEVATING AND CONVEYING MACHIN. 
ERY.—The Aultman Company, of Canton, Ohio, 
has recently issued a catalogue descriptive of its 
various manufactures in the line of elevating and 
conveying machinery and other labor-saving ap- 
pliances. The catalogue, which contains 136 pages, 
is very complete and is very carefully gotten up. 


THE PEERLESS LAMP.—The Warren Elec- 
tric & Specialty Company, Warren, Ohio, in a 
neat pamphlet gives an account of the recent 
unique prize contest instituted to bring forth a 
name for its incandescent lamp. Some hun- 
dreds of names were suggested, and that of 
“Peerless” was selected from these by a com- 
mittee of three. 


GRAPHITE.—The Joseph Dixon Crucible Com- 
‘pany, Jersey City, N. J., has commenced the pub- 
lication of a _ neat-looking periodical called 
„Graphite, whose object is to promote the use of 
the material from which its name is derived. 
Though thus frankly a trade publication, the mat- 
ter contained is both interesting to the general 
reader and well written. 


TELEPHONES.—In a new edition of its cata- 
logue of telephones and telephone equipments, 
De Veau & Company, 27 Rose Street, New York, 
give some pages of practical information of value. 
The subjects are “Some Faults and Some Causes,” 
“Telephone Line Construction,” Metallic Lines, 
“Ground Wires,” and Installation of Telephones.” 
Another commendable feature is data on the e. m. f. 
and internal resistance of some of the primary 
cells listed. 


CABLE TESTING APPARATUS.—The new 
catalogue of electrical measuring instruments re- 
cently issued by Mr. James G. Biddle, 910 Drexel 
Building, Philadelphia, describes a series of ap- 
paratus for testing resistance, insulation and ca- 
pacity of aerial, underground or submarine cables. 
Portable outfits, as well as equipments for station 
use, are described. A copy of this catalogue (B) 
will be mailed to any address upon receipt of ten 
cents in stamps. 


POCKET CALENDAR AND DIARY.—Mr. 
Henry L. Shippey, manager of John A. Roebling’s 
Sons’ Company, New York, is sending his friends 
with wishes for a happy and prosperous New Year 
a box containing a morocco case with twelve month- 
ly diaries, the latter being so made that one can 
be removed and another easily secured in the 
case. ‘The book also contains a miniature morocco- 
bound calendar scarcely larger than a postage 
stamp. 


WESTINGHOUSE COMPOUND ENGINE.— 
The Westinghouse Machine Company, Pittsburgh, 
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has issued an edition de luxe pamphlet, descriptive 
of its compound engine. In cover, binding, print- 
ing and illustration this beautiful production will 
compare favorably with the most pretentious of the 
holiday books put forth by the art publisher. The 
numerous half-tone illustrations are splendidly 


executed, and the text has more the character of 
a technical treatise than a trade publication. 


AN ARTISTIC CALENDAR.—The H. T. 
Paiste Company, of Philadelphia, is issuing to the 
electrical trade a very artistic calendar for 1899. 
Many of our readers will recall a calendar which 
this firm distributed several years ago, illustrating 
a girl putting up her hair (A Switch?). Their 1899 
subject is Good Night,“ by Grust, and is a beauti- 
ful reproduction of the lights and shadows which 
make this painting famous. This handsome calen- 
dar will be sent upon receipt of four cents in 
stamps to cover expense of mailing. 


THE M. O. ELECTRICAL LEATHER 
PROCESS COMPANY, 138 Lincoln Street, Bos- 
ton, Mass., sends us a bright conceit in the 
shape of a post card having on the back a repre- 
sentation of a goose in a coop. Closer inspection 
shows that the neck of the goose is separable, and 
when pulled brings with it a sheet that had been 
concealed behind the coop. The latter contains the 
quotation: “The goose is not considered the bird 
of wisdom, yet the cackle of geese once saved 
Rome, with the comment, “If you will send for 
our illustrated catalogue it will show you how 
much we can save you.” 


TRANSFORMER DESIGN AND OPERA - 
TION.—From the General Electric press comes 
another fine specimen of the printer's art in the 
form of a pamphlet with the above title. The text 
includes a reprint of the Institute paper on Al- 
ternating Current Transformers, from the Station 
Manager’s Viewpoint,” read by Mr. W. F. White, 
and a reprint of the paper read by Prof W. E. 
Goldsborough before the 1898 meeting of the 
National Electric Light Association. Another in- 
teresting feature is a description of the alternating 
current distribution system at Pueblo, Col., accom- 
panied by plans. 


TRANSFORMERS AND THEIR PROFIT- 
ABLE USE.—Under this title the New York & 
Ohio Company, Warren, O., publishes a pamphlet, 
handsome in printing, paper and cover, and writ- 
ten by Prof. Dugald C. Jackson. Though profess- 
edly a trade publication, it is also an excellent 
technical treatise on the practical aspects of the 
subject. While the accompanying illustrations re- 
fer to the Packard transformer, the text has a 
general bearing, and will be found both useful and 
interesting by all users of transformers. In ad- 
dition to the tests given by Prof. Jackson, a 
further section on this subject is contributed by 
Mr. Henry W. Wiswell. 


INCANDESCENT LAMPS.—In a well- printed 
pamphlet bound in a cover of clean and artistic 
design, the New York & Ohio Company, Warren, 
O., illustrates and describes the various styles of 
its Packard lamps. A valuable addition to the 
catalogue consists of several tables containing 
lamp data, some of which is difficult to find in 
print. One of these gives the efficiency and life of 
lamps of various watt ratings at voltages above 
and below the normal, but within the range of 
commercial variation. Three other tables give the 
current ‘in amperes taken by 3.1, 3.5 and 4watt 
lamps of different candle-powers and voltages. An 
introductory section explains tne bearing of these 
tables on the selection of lamps. 


| — — 
BUSINESS NEWS. 


W. G. NAGEL & CO. is a new firm, recently 
organized for the purpose of conducting a general 
business in electrical machinery, supplies and con- 
struction, in Toledo, O. 

MR. HOWARD N. PATTEN, formerly with 
the Boston Edison Company, has accepted the 
position of electrical engineer with the Merrimac 
Manufacturing Company, Lowell, Mass. 

THE ELECTRIC APPLIANCE COMPANY, 
Chicago, is calling particular attention to the 
Jenkins switch, which is the latest arrival in the 
field of snap switches and is sold at a low price. 

PLUG SWITCHES.—The American Electric 
Heating Corporation, Cambridge, Mass,, is mak- 
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ing a plug switch containing a double-pole fusible 
cut-out, which is not only quick to install, but is 
claimed to be better for many wants than small 
knife or snap switches. 


GEORGE WILLIAM HOFFMAN, Indian- 
apolis, Ind., manufacturer of “U. S. Infallible 
Metal Polish,” has opened a branch office in St. 
Johns, Newfoundland. Mr. Hoffman has branches 
in New York, Chicago and San Francisco, and is 
now reaching out for foreign trade. 


THE SKINNER ENGINE CO., Erie, Pa., has 
recently shipped to Japan, for use in the Yoka- 
hama steel railway plant, a 9 x 17 x 15 tandem 
compound center-crank engine, equipped with the 
New Skinner self-oiling system. The engine will be 
direct connected to a Walker generator. 


RHEOSTATS.—Mr. Charles Wirt, 1028 Filbert 
Street, Philadelphia, is making a specialty of field 
rheostats and also building a number of heavy and 
special designs. A searchlight rheostat recently 
shipped by Mr. Wirt is believed to be the largest 
constructed for this work, and has a capacity for 
continuous duty of 14 kw. 


RED SEAL BOILER COMPOUND.—The 
Cherry Chemical Company, 1215 Filbert Street, 
Philadelphia, is much pleased with the business 
done during the past year with the Red Seal” 
boiler compound. They anticipate, moreover, for 
the coming year even a heavier increase of busi- 
ness than met with in 1898. 


MACHINERY AND MOTOR SPRINGS in 
large quantities have been turned out recently by 
the Cary Spring Works, 240 West Twenty-ninth 
Street, New York, on orders. The company re- 
ports that its customers express entire satisfaction 
with the springs furnished, which, it is stated, are 
of an especially high grade. 


HENRY G. ISSERTELL, former manager of 
the Boston office of the Walker Company, has re- 
cently accepted the position of manager for the 
Middle Atlantic States of the Anchor Electric 
Company, of Boston. Mr. Issertell has opened an 
office in the Havemeyer Building, New York City, 
where he will be glad to receive his friends. 


THE PHENIX IRON WORKS COMPANY, 
Meadville, Pa., has recently received an order 
from Laughlin & Co., Ltd., of Pittsburg, for 
three 300-h.p. tandem and one 600-h.p. cross com- 
pound engine. All these engines are of the con- 
densing type, and will be direct-connected to elec- 
tric generators in the new plant of Laughlin & Co. 


MR. T. F. AHEARN, general superinteadent, 
and Mr. S. P. Grace, electrical engineer, of the 
Detroit Switchboard and Telephone Construction 
Company, are in New Orleans attending to thę 
construction and equipment of the People’s Tele- 
phone Company, of that city. The new company 
has, it is stated, a list of nearly 3000 subscribers 
thus far. 

THE SIOUX CORLISS ENGINE at the 
Omaha Exposition was awarded the gold medal 
over its competitors. This engine was built by the 
Murray Iron Works Company, of Burlington, Ia., 
and it was in continuous operation, twenty-four 
hours per day, during the greater part of the ex- 
position, furnishing all the power used on the 
grounds. 

THE UNITED STATES CARBON COM- 
PANY, Cleveland, Ohio, reports a large increase 
in business, their mammoth presses being kept 
constantly busy on carbons for electro-metallurgy 
and electro-chemistry, which branch of trade is 
constantly demanding larger and more difficult 
carbons. Its carbons for inclosed arc lamps are 
also meeting with great success. 


FEED-WATER HEATERS.—The Stewart 
Heater Company, Buffalo, N. V., has received 
from the Bickford & Francis Belting Company a 
warm commendation of the Otis feed-water heater. 
One of these heaters installed seven years ago is 
stated to work entirely satisfactory at the present 
day, and with a cleaning once a year, continues to 
give the same excellent results that it did when 
new. 


HAIR SPRINGS FOR ELECTRICAL IN- 
STRUMENTS.—F. N. Manross, Forestville, 
Conn., has made a specialty of the manufacture of 
delicate springs for electrical indicating and re- 
cording instruments. The material used is a spe- 
cial bronze which possesses all the good qualities 
of steel and, of course, is not affected by magnet» 


January, 1899.] 


ism. Orders from Japan and England have lately 
been received for these springs. 


A NEAT POCKET CONVENIENCE.—The 
Standard Underground Cable Company, Pitts- 
burgh, Pa., is presenting to its friends a combina- 
tion foot-rule and wire gage for the pocket. One 
side of the rule, which is of celluloid and in three 
hinged parts, has two scales of inches, one divided 
into eights and the other into sixteenths. The 
other side gives the diameter and circular mils of 
wires from No. 40 to No. 22 B. & S. gage. 


THE SHAWMUT FUSE WIRE COMPANY, 
of Boston, Mass., reports a large demand for its 
Monadnock knife switch. This switch is now 
much used by engineers and contractors who are 
looking for a high-grade article at a reasonable 
price. The company has recently supplied switches 
for some of the largest boards now being built in 
the West, and at the present time is working its 
factory night and day to fill rash orders. 


THE FARR TELEPHONE AND CONSTRUC- 
TION COMPANY, 357 Dearborn Street, Chicago, 
is congratulating itself on both the volume and 
profitable nature of its business during the past 
year. It has been patronized by the independent 
telephone companies of the United States and 
Canada in a flattering manner, and looks forward 
to the coming year as the most successful for the 
electrical trades that has ever been experienced. 


OIL FILTERS.—The Columbus Filter Com- 
pany, Columbus, Ohio, reports a very gratifying 
number of sales of their filter recently. Among 
other orders was a large shipment to the United 
States War Department for use at Fort Warren and 
at Indian Head, which order was secured only after 
a very severe test had been made of several types 
of filters. The Government has also placed an 
order for filters for the new Washington postoffice. 


THE CHICAGO RAWHIDE MANUFACTUR- 
ING COMPANY, % East Ohio Street, Chicago, 
reports that its business for 1898 shows a gain of 
at least fifty per cent over that of 1897, both in 
domestic and European orders. They believe that 
the users of rawhide beltings, pinions, etc., realize 
they make a saving in using rawhide goods, and so 
are just learning that a rawhide belt adheres to the 
pulleys so closely that it makes it a great saver in 
power. 


THE COMMERCIAL ELECTRIC COM- 
PANY, Indianapolis, Ind., reports the year just 
closing as one of the most successful in its history. 
The demand for its iron-clad type of motor has 
steadily increased, and the field it is now covering 
is a very wide one. The past year has seen its 
motors shipped to not only nearly every country 
of the American Continent, but also to Japan and 
other foreign countries. The company reports the 
prospects for 1899 as very bright indeed. 


THE ROCKWOOD MANUFACTURING 
COMPANY, Indianapolis, Ind., is busier than 
ever. They have been working overtime for some 
weeks past. The many tests made in the past by 
power users generally have so thoroughly demon- 
strated the superior efficiency of the paper pulley 
manufactured by this company that it is universal- 
ly recommended, and the manufacturer can rest 
assured that with this pulley in his plant he has 
secured the acme of known excellence in pulleys. 


A NEW SWITCHBOARD will be furnished to 
the Providence central station by the Hope Elec- 
tric Appliance Company, Providence, R. I. The 
switches to be used are the new type of Hope 
generator and feeder single-pole, double-throw 
jaw switch, which stop midway in the throw at 
the will of the operator. The switches will range 
from 200 to 1200 amps. capacity, and are from new 
and original designs, showing a decided advance 
in the development of switchboard construction. 


THE KEYSTONE ELECTRICAL INSTRU- 
MENT COMPANY, 1 Montgomery Avenue, 
Philadelphia, is daily receiving gratifying evi- 
dence of the growing favor with which its elec- 
trical measuring and indicating instruments are 
meeting from engineers and others most qualified 
to judge. The high place which these instruments 
are rapidly taking is due not only to the correct 
principles upon which they are based, but also 
owing to their excellent workmanship and their 
constant reliability. 

THE WHEELER REFLECTOR COMPANY, 
18 Washington Street, Boston, Mass., has had a 
gratifying increase in the volume of its business 
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for 1898 over any previous year, and anticipates a 
still beiter record for 1899. The success with 
which the well-known Wheeler reflectors have met 
is the logical result of first-class workmanship, the 
best of material, ability to make prompt ship- 
ments, and the courteous treatment extended to 
the customers of this company by its salesmen 
and executive officers. 


THE LOMBARD WATER WHEEL GOV- 


ERNOR COMPANY, Boston, reports that the de- 
mand for its governors is constantly on the in- 
crease. During last month orders were received 
for upward of twenty generators to regulate forty- 
one water wheels, which will develop 15, 750 h. p. 
More than half of this machinery will be used in 
electric stations—principally in power transmission 
plants—and railway power stations, the balance 
being in textile and other manufacturing plants 
driven by water power. 

MONTAUK MULTIPHASE CABLE.—The su- 
perintendent of the fire alarm department of Bos- 
ton has made to Mayor Quincy a flattering report 
on the merits of the cable made by the Montauk 
Multiphase Company, 100 Broadway, New York. 
In his report the superintendent states that the 
multiphase cable is a valuable adjunct for use in 
any automatic fire alarm service depending on the 
action of thermostatic devices for its operation, 
and superior to the isolated thermostats used in 
the present automatic systems. 


BOILER INCRUSTATION AND CORRO- 
SION.—Thomas N. Warley & Co., Philadelphia, 
Pa., give evidence of their confidence in the boiier 
compound of their manufacture by offering to 
send a half barrel anywhere in the United States 
subject to approval, and if the results are not 
satisfactory it can be returned without cost to the 
customer. This compound is claimed to not only 
remove and prevent the formation of scale, pre 
vent pitting, corrosion in steel boilers, but has 
shown an actual saving of coal of from 15 to 70 
per cent. 


MACHADO & ROLLER, 203 Broadway, city, 
inform us that their business is showing a marked 
and very steady increase in volume. Their new 
dead-beat Whitney portable and switchboard in- 
struments are being used and specified by a large 
number of the most prominent consulting en- 
gineers, and reports of very flattering character on 
the performance of their A. E. G. lamps are being 
received almost daily. They are always glad to 
have their friends call to see them and inspect 
the various new appliances that they bring out 
from time to time. 


GORDON PRIMARY BATTERY.—We are in- 
formed that the business of the Gordon Battery 
Company, of New York City, is rapidly increasing, 
and friends of the company will be pleased to hear 
that it will declare immediately a semi-annual! divi- 
dend of 4 per cent on the preferred stock from the 
net earnings of the six months ending January 1, 
1899. The Gordon cells are being fast introduced 
into the telephone field and fire alarm service of 
the country. A majority of the railroads have 
adopted the Gordon cell for the operation of sig- 
nals, and thousands are daily in use. 


THE ANCHOR ELECTRIC COMPANY, Bos- 
ton, Mass., has opened an office, for the greater 
convenience of its numerous patrons in New York 
City, in the Havemeyer Building, Cortlandt Street, 
telephone No. 8831, Cortlandt. Mr. H. G. Issertel, 
formerly of the Walker Company, is in charge of 
the office, and will be pleased to see all of his old 
friends at this office. It is the purpose of the 
Anchor Electric Company to carry a small stock 
in New York for emergency orders, and to do 
everything needful for the convenience of their 
customers in New York City and vicinity. 


THE ORIENT ELECTRICAL COMPANY, of 
Youngstown, Ohio, is offering 1899 purchasers a 
new lamp (not a new name) which they guarantee 
to possess all the dsirable features to be expected 
in a first-class lamp. This company has recently 
equipped its factory with the latest and most im- 
proved instruments and appliances for the manu- 
facture and thorough testing of the high-grade in- 
candescent lamp referred to, which is manufac- 
tured by new processes and when put to the most 
thorough and practical tests has without a single 
exception given entirely satisfactory results. 

CLIMAX STEAM JOINT CLAMPS.—Jas. Me- 
Crea & Co., 11 South Canal Street, Chicago, have 
received a flattering letter from the manager of the 
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Warden Power Building, Philadelphia, concern- 
ing Climax steam joint clamps purchased a year 


ago, and which have been in constant use since 
that time. In every case, it is stated, where these 
clamps have been put on they have promptly 
stopped leaks, and the leaks have not opened up 
again. In some cases the clamps stopped leaks 
which otherwise it had been impossible to make 
tight on account of the vibration of the building. 


BALL ENGINES IN THE NAVY.—Among re- 
cent sales of engines to the Navy Department by 
the Ball Engine Company, Erie, Pa., are two 180- 
h.p. tandem compound, each direct-connected to 
two 60-kw. G. E. generators, for the Norfolk Navy 
Yard, and an engine of the same size for the naval 
station at Bremerton, Wash. Also, a 300-h.p. ver- 
tical compound engine, direct-connected to two 
Siemens & Halske 300-kw. generators, for the 
New York Navy Yard. 


THE COLUMBIA INCANDESCENT LAMP 
COMPANY, of St. Louis, has completed 2 
number of important improvements in its factory 
and office, with which it hopes to be able to catch 
up with its orders and resume its usual prompt 
shipment in a short time. Mr. A. C. Garrison is 
the secretary and manager of the company, and 
these additions are another evidence of his vigor- 
ous policy, which leaves nothing undone that will 
contribute to the success of his company and to 
the satisfaction of its customers. 


THE CENTRAL ELECTRIC COMPANY, Chi- 
cago, is in receipt of a great many flattering com- 
ments from the trade on their new general cata- 
logue, of which the following is a sample: “We 
beg to acknowledge the receipt of a copy of your 
new general catalogue, and thank you for the 
same. It is a very complete and fine production in 
every respect. Kindly send us discount sheet.” 
As the catalogue contains a quantity of valuable 
data outside of the merchandise illustrated, it 18 
well worthy of careful examination and preserva- 
tion. 


INDUCTION SEWING MACHINE MOTOR. 
—The Emerson Electric Manufacturing Company, 
of St. Louis, calls attention to the fact that its 
-mproved induction sewing machine motors, having 
no wearing parts except the shaft, are particularly 
adapted for use by inexperienced persons, and the 
entire device is easily attached to any make of 
family sewing machine. The sewing machine is 
started, stopped and speed is regulated by a slight 
movement of sewing machine treadle. They fur- 
ther state that this is not in any sense an experi- 
ment, but is thoroughly practicable and fully guar- 
anteed. 

EXCELLO GRAVITY BATTERY.—For charg- 
ing storage batteries the Excello Gravity Battery, 
manufactured by the Burnham Electric Company, 
146 Franklin Street, Boston, is claimed to be su- 
perior to the ordinary bluestone cell by reason of 
its higher internal resistance. It is explained that 
this feature results in an economy of operation 
when the storage cell becomes partially charged, 
which the low resistance gravity battery does not 
possess. The manufacturers have on file a number 
of strong testimonials from users of Excello bat- 
teries, thorough satisfaction being expressed in 
each instance. 

IDEAL ENGINES.—Recent sales by A. L. 
Ide & Sons, Springfield, Ill., of “Ideal” engines 
aggregate twenty-three in number, ranging from 


8 x 10 to 16 and 26 x 2. Among the States 
represented are Michigan, Nebraska, Illinois, 
South Dakota, Oregon, Wisconsin, Minnesota, 


Missouri, Arkansas and Iowa. The list includes 
eleven direct-connected to electrical generators, 
and a large engine for a United States Govern- 
ment dredger. The Chicago & Great Western 
Railroad appears as a purchaser of two direct-con- 
nected compound engines, one 14 x 22 x 16, and 
the other 12 x 20 x 14. 

CARBON BRUSHES.—The Le Valley Vite 
Carbon Brush Company, 45 Broadway, New York 
City, commences a new year with the confidence 
which success alone gives. During the past year 
its brush has not only met with large sales, but 
has established a favorable reputation far and 
wide that serves as a guarantee for the future. 
Among recent testimonials received is one from 
the manager of an important street railway, stating 
that the Vitse brush had been run nearly 19,000 
miles on one of its cars. As the life of the ordi- 
nary carbon brush is only about 2500 as a maxi- 
mum, the weight of this statement is evident. 
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VENTILATION OF BOSTON SUBWAY.— 
The thorough ventilation of the Boston subway, 
as well as the prevention of any possible moisture, 
is receiving the careful attention that it deserves. 
A thorough circulation of air is necessary, and it 
is to be secured by the operation of four special 
electric fans recently constructed and installed by 
the B. F. Sturtevant Company, of Boston. These 
are of the cone type, two of them 7 ft. in diameter 
and two 8 ft. in diameter. Each is driven by a 
special direct-connected motor, and operating to- 
gether they have a capacity equivalent to changing 
the air in that portion of the subway which they 
connect once in fifteen minutes. 


THE MASON vitrified, salt glazed, terra cofta 
conduit made by the Potomac Terra Cotta Com- 
pany, of Washington, D. C., is salt glazed inside 
and out, and offers but little friction to the drawing 
in of the cables. The standard length is 30 ins., 
and they are made in two and four way patterns, 
with ducts of 3 and 3% ins. in diameter, capable of 
carrying the largest size cables. The sections are 
made and registered accurately by means of iron 
dowels. They are used extensively by the Postal 
Telegraph Company, the Chesapeake & Potomac 
Telephone Company, the United States Electric 
Light Company and the Potoraac Electric Power 
Company, all of Washington, D. C. 


TREATMENT OF BURNS.—Electricians well 
know that an electrical burn is apt to resist the 
usual remedies and require a long time to heal. 
There is, however, a remedy known as Vitogen, 
which, it is claimed, will quickly cure such burns, 
and as this claim is substantiated by many testi- 
monials from reputable physicians, and put forth 
by one of the leading drug manufacturing firms 
of the country—the G. F. Harvey Company, of 
Saratoga Springs, N> Y.—it is well worthy of at- 
tention by those apt to be thus afflicted. The 
AMERICAN ELECTRICIAN for May, 1898, contains a 
report from the Medical Journal“ of a severe 
case of electrical burn which was successfully 
treated with Vitogen. 


ELECTRICITY IN CUBA.—The Krajewski- 


Pesant Company have opened a wholesale and re- 


tail electrical establishment at O’Reilly 15, Havana 
City, Cuba, the manager of which is Mr. Norman 
H. Schneider, who was in the export department of 
the Western Electric Company, of New York, for 
a number of years. They are prepared to handle 
all kinds of machinery and electrical materials, 
and are sole Cuban agents for a number of prom- 
inent American manufacturers, and also repre- 
sent the General Electric Company in London. Mr. 
Schneider will be pleased to hear from any of his 
old friends. He reports that they have several 
plants near Havana which they are overhauling 
and putting into going order. 

THE CENTRAL TELEPHONE AND ELEC- 
TRIC COMPANY, St. Louis, Mo., calls atten- 
tion to the fact that they are removing from 1123 
Pine Street to 909 Market Street, St. Louis, at 
which place they will occupy the entire building, 
and will be prepared to give their customers even 
better service than in the past. Mr. J. S. Cum- 
ing made a flying trip to Chicago last week, and 
called at the Western office of the AMERICAN 
Evectrician. He stated that they had done an 
unusually large business during the past year, and 
that they were never better prepared to handle 
large orders with facility and promptness than 
they are now in their new quarters. The many 
business friends of this concern will be pleased 
to learn of its growth and progress. 


A LAMP NOMENCLATURE CONTEST.— 
The Warren Electric & Specialty Company, War- 
ren, Ohio, as a result of a prize contest to suggest 
the most appropriate name for the high-grade lamp 
of their manufacture, has adopted the word “‘Peer- 
less.“ Several hundred different names were sug- 
gested, and from these the committee to whom the 
suggestions were referred, decided upon the word 
“Peerless,” and a prize of $50 was divided among 
the three persons who suggested this name. The 
second prize of $30 was divided among seven per- 
sons who suggested the word ‘“‘Wesco;” a prize of 
$20 among five people who suggested the word 
“Liberty,” and a fourth prize of $10 divided among 
four contestants who suggested the names of 
“Aladdin,” Aurora, Eclipse“ and Encore, re- 
spectively. 

A GERMAN P. & B. FACTORY. —Owing to 
the great increase in its foreign trade, the Standard 
Paint Company, of New York, decided some time 
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ago to build a branch factory at Hamburg, Ger- 
many. This factory was begun in July, 1897, and 
completed in 1898, since which time all the com- 
pounds and apparatus manufactured by the 
Standard Paint Company in this country have 
been supplied by the branch factory at Hamburg. 
These include not only the P. & B. paint, tape, 
varnish, and other goods which pertain directly 
to the electrical trade, but also P. & B. rubberoid 
roofing, P. & B. building sheathing and insulat- 
ing papers, and P. & B. preservative roof and 
structural paints. It is a good indication of the 
standing of this company’s products that material 
which has proved so popular in this country is 
equally popular abroad. 


PENBERTHY INJECTORS.—An_ injunction, 
with cost, has been granted to the Penberthy In- 
jector Company, Detroit, Mich., against a concern 
which has been offering for sale an injector under 
the name of the Penberthy injector.“ The court 
decides that the defendants by the formation of a 
company under a similar name, their location on 
the same street, and their persistence in using the 
word “‘Penberthy’”’ upon their goods and in their 
business and corporate name and in all their ad- 
vertising matter, thus leading buyers and people 
dealing with the concerns to think that the de- 
fendant corporation was a continuation of com- 
plainant’s business as successor or otherwise, all 
led to the conclusion that they intended to appro- 
priate a portion of complainant’s good will and 
good reputation, and to divert the complainant’s 
business to the defendants. 


CLING-SURFACE.—The great extension of the 
business of the Cling-Surface Manufacturing Com- 
pany, now at 146 to 152 Virginia Strect, Buffalo, 
has compelled it to move from its former quar- 
ters in Court Street to the above address. Al- 
though the new factory is ten times as large as 
the former establishment, all available space there- 
in, including a spacious laboratory, ds used for 
manufacturing the daily output. That the sphere 
of usefulness of ‘‘Cling-Surface” is a large one is 
further attested by the fact that the output is 
being daily shipped to all parts of the globe, or- 
ders being received from South America, Europe, 
Asia, South Africa and Hawaii. Engineers who 
realize the tremendous loss of power every day 
and every hour in the day must necessarily be 
interested in a product which not only allows belts 
to run so slack that they almost touch, but se- 
cures an increase of power. 


STORAGE BATTERY SUPPLY COMPANY. 
—Storage batteries and accessories have been man- 
ufactured by Theodore D. Bunce, of 239 East 
Twenty-seventh Street, New York, for the past 
seven years, and the business has assumed such 
proportions as to cause Mr. Bunce to form the 
Storage Battery Supply Company for the purpose 
of handling the increasing trade. Mr. Bunce is 
president of the new company, and states that a 
larger stock of cells for rental will be carried than 
heretofore, and that the company will extend the 
lines of manufacture previously conducted by him, 
which include storage cells and repair parts of 
every description, medical and dental outfits, car- 
riage lighting outfits, etc. A seasonable specialty 
to which attention is particularly called is a com- 
plete outfit for lighting Christmas trees and for 
table decorations on special occasions. 


AMERICAN ELECTRIC VEHICLE COM- 
PANY, Chicago, announces that the contract and 
agreement heretofore entered into between it and 
the Indiana Bicycle Company, whereby the latter 
company undertook to build the electric vehicles 
for the American Company, was canceled and 
terminated Oct. 4, 1898, and that the Indiana 
Company has now no authority to build or sell 
the Amcrican electric vehicles, or vehicles made in 
accordance with the patterns or under the patents 
of the American Company, and has no right to 
deliver said vehicles, although contracted for or 
commenced during the continuance of said con- 
tract. The announcement states that the vehicles 
of the American Electric Vehicle Company are 
covered by letters patent owned by that company, 
and that purchasers of such vehicles from unau- 
thorized parties will render themselves liable for 
infringement. 


A “STERLING” SPECIALTY.—The beautiful 
white enameled dial of the Sterling Supply & 
Manufacturing Company, of New York, is coming 
to be seen more and more often on the cars of Amer- 
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ican street railways, small, as well as large, though 
hitherto a favorite among the larger companies 
chiefly. Its exclusive use by the Metropolitan 
Street Railway Company, of New York, is, of 
course, almost in itself a guarantee of its excel- 
lence and satisfactory qualities, since it is well 
known that every possible “leak” is avoided on 
the Metropolitan system, and no leak is so im- 
portant as that of earnings. The Sterling trip and 
totalizing alarm registers are made with either 
the plain white disc referred to, or the dial indi- 
cator, as may be preferred, and are arranged for 
either cord or rod connection, as desired. All of 
the auxiliary equipment devices are of the finest 
quality and most carefully made. 


MOTOCYCLE STORAGE BATTERIES.—J. 
K. Pumpelly, manager of the Crofton Storage Bat- 
tery Company, Chicago, who has had sixteen 
years’ experience in storage battery work, has pro- 
duced two types of batteries especially designed 
for motocycle work. In one the plates are very 
thin and light but strong and tenacious, excelling 
in endurance the noted French “Fulmen” battery 
and equaling it in efficiency. The other is a bat- 
tery of an entirely new type, in which the nega- 
tive electrode forms the containing jar, thus doing 
away with the expensive rubber jar. This battery 
is very strong and light, and can be set up in any 
wooden box or frame suitable to go into the mo- 
tocycle receptacle made for the purpose. The bat- 
tery electrode consists of only two elements, is 4 
ins. in diameter and 11 to 12 ins. in height. The 
two electrodes, positive and negative, of this sur- 
face and weighing 13 lbs., has a capacity when 
fully charged of 100 ampere hours. Machinery is 
now being made to make these batteries. 


STREET RAILWAY SUPPLIES.—The Ster- 
ling Supply & Manufacturing Company, New 
York, has recently enlarged that portion of its 
plant devoted to the manufacture of insulating 
material and commutator bars, and large quantities 
are being turned out to meet a greatly increased 
demand. This insulation is a special compound 
molded while in a plastic state under hydraulic 
pressure. It is hard, tough and impervious to 
weather, and has high insulating qualities. In ad- 
dition to these specialties, the Sterling Company 
also manufactures a large line of street railway 
supplies of various kinds, including the Sterling 
sand box, conductors’ badges, the Sterling 
counter for counting reciprocating or rotary move- 
ments, including revolutions of wheel axles, ma- 
chinery, etc., a wire-measuring machine, and a 
winding machine for recording revolutions of 
spindles and armature bobbins. With so large a 
number and variety of specialties, it goes without 
saying that the Sterling Company is of great use 
to street railway purchasers. 


MURPHY AUTOMATIC SMOKELESS FUR- 
NACES, made by the Murphy Iron Works, De- 
troit, Mich., are to be attached to the twelve 3765- 
h. p. Wickes vertical boilers for the Armour Com- 
pany’s new central station plant at Chicago Stock 
Yards. The Raritan Copper Company is now in- 
stalling at its new works at Perth Amboy, N. J., 
a boiler plant of 1400 h.p., equipped with Murphy 
automatic smokeless furnaces. Coal and ash han- 
dling machinery will be attached in both the above 
cases. Other recent orders are for eight furnaces 
for the National Carbon Company, four of which 
are for new boilers and four displace another type 
of furnace; three for the Lakeside Hospital and 
three for the Upson Nut Company, all at Cleve- 
land, O.; two for the J. C. Hubinger Co., Keokuk, 
Ta., for their plant at Quincy, III.; six for John 
Morrell & Co., Ottumwa, Ia.; six for the Cincin- 
nati Street Railway Hunt Street Station, and four 
for the Cambria Company’s works .at Johnstown, 
Pa., making its twenty-seventh order and a total 
of 144 furnaces sold the latter company since May, 
1890. 


TELEPHONE EXCHANGES ABROAD.—L. 
P. Smith, of the Ericson Telephone Company, 20 
Warren Street, New York, who has just returned 
from an extended business trip through Europe, 
states that the telephone system of Sweden, 
equipped with the Ericson telephones of Stock- 
holm, is unquestionably the best in the worfd. 
Stockholm has the largest and most complete sin- 
gle telephone exchange in the world, there being 
21,600 subscribers. In the principal hotels in 
Stockholm each room has a telephone directly con- 
nected with the exchange. The expense to each 
subscriber is from $10 to $16.60 per year. In 
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Copenhagen is an exchange of 12,000 subscribers 
lately completed and equipped with the Ericson 
telephone. The Ericson Company, of Stockholm, 
is also building an exchange in St. Petersburg for 
the Russian government. They are also filling an 
order of 10,000 telephones for the National Tele- 
phone Company, of London. After visiting the 
principal countries of Europe Mr. Smith is of the 
opinion that the telephone system in this country 
stands next to that of Sweden in completeness and 
efficiency. 


CORRESPONDENCE INSTRUCTION.—It is 
safe to say that there is no system of education, 
aside from a university course, so well suited to 
the wants of all connected with the electrical pro- 
fession and of those desiring to enter it, as cor- 
respondence instruction. This system has been 
gradually improved and developed until the present 
high standard has been attained. The courses in 
the United Correspondence Schools, 154 Fifth 
Avenue, New York, now represent the perfected 
result of seven years’ experience in instructing by 
this method. The public has not been slow to 
recognize the advantages to be obtained by enroll- 
ing in these schools, and vast numbers of me- 
chanics, engineers, attendants, superintendents, 
salesmen, firemen, motormen and others testify to 
the benefits which they have received from their 
scholarships. Special courses are offered in elec- 
trical engineering (complete), electrical station en- 
gineering, electric lighting, electric railways, teleg- 
raphy, telephony and electro-plating. Mechan- 
ical drawing and machine design, including the de- 
sign of dynamo electrical machinery, are also 
taught. 


LORD’S BOILER COMPOUNDS.—A recent 
number of the Boot and Shoe Journal” contained 
a very interesting article giving percentages of fail- 
ure in the wholesale boot and shoe trade, and 
concluded by stating that only one firm in a 
‘thousand can point with pride to a record of 
thirty years in that line of business. This per— 
centage may also apply to many other staple 


trades, and makes the record of Mr. Geo. W. 
Lord, Philadelphia, Pa., of Lord’s boiler com- 
pound fame, seem phenomenal. Mr. Lord has 


devoted his entire time and ability for the last 
thirty years to the one business of chemically treat- 
ing feed-water for steam boilers, and as the result 
is now recognized by nearly all authors on steam 
engineering as an eminent authority on the sub- 


AMERICAN ELECTRICIAN 


2% 


| ject. From the appearance of his general offices, 


mill and shipping rooms, one would judge that his 
life-long labors have not been in vain, as every- 
thing seems to be pushed to its full capacity. Mr. 
Lord stated, in a recent interview, that his busi- 
ness has increased year by year, not even decreas- 
ing in the late hard times, but has been greater in 
volume in 1898 than in any previous year. 


THE MICA INSULATOR COMPANY, of 
New York, Chicago and London, mahufacturers of 
Micanite“ materials for high-grade insulation, 
reports a gratifying demand for its commutator 
rings. The company makes a specialty of manu- 
facturing molded insulation, and is now turning 
out for some of the large manufacturers of elec- 
trical machinery molded rings all in one piece. 
This pattern of ring is the most difficult insulation 
to manufacture, but as it comes from the ma- 
chinery of this company it is as perfect as a 
stamped piece of steel ware, and has the same 
metallic ring. Electrical manufacturers will do well 
to write the company, sending their blue-prints 
for estimates. Another form of insulation of 
which this company has made a specialty is the 
armature trough or slot, which is now in use by 
many of the manufacturers of motors for crane 
work and by those who require a heavy insula- 
tion which will stand at very high voltage. While 
this form of insulation is a trifle more expensive 
than the common red paper and “‘mica,”’ yet those 
concerns manufacturing machinery which receives 
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CROSBY STEAM GAGE & VALVE C0., 
Office and Works: BOSTON, MASS. 


Boston. 


ASK FOR CROSBY 
SPRING SEAT 
VALVES. 


Made in Iron or Brass. 


Plain or Yoke Tops. 


21-23 Lake St., Chicago. 
London, Eng. 


such rough usage have found it necessary to get 
the best possible insulation for their armatures. 


THE LARGEST VOLUME OF BUSINESS 
ever taken in a similar period by the C & C Elec- 
tric Company, of 143 Liberty Street, New York 
City, is reported by that company as having been 
transacted during the first week of November. 
The company states that this business did not con- 
sist of comparatively few large orders from large 
centers, but was made up of orders of average 
size from nearly every quarter of the globe. An 
order, the history of which is rather interesting, 
was one from the R. H. Hood Company, of New 
York City, for two 120-kw. belted generators, with 
all switchboard equipment, and iron-clad, back- 
geared motors, aggregating about 100 h.p., for use 
in connection with apparatus for removing all the 
ashes from Greater New York to Riker’s Island 
for the purpose of raising the level of that island. 
The C & C Forbes marine generating sets, com- 
prising a C & C generator (either open or closed 
type), direct connected to a Forbes vertical en- 
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gine, are meeting with a steady demand for light- 
ing yachts, ferryboats and other small and me- 
dium-sized craft. These sets are made in sizes 
ranging from 2% to 17 kw. output, and are fully 
described in circulars published by the C & C Elec- 
tric Company. 

BROADWAY BRAKES.—Nearly every one 
who rides on the Broadway cars in New York 
City wonders at the power and delicate adjust- 
ment of the brakes in use thereon, by means of 
which a car may be run in a crowded street at 
considerable speed, almost to the point of touch- 
ing a wagon or another car in front, and yet may 
be instantly brought to a complete stop by a 
slight movement of the gripman’s hand. The 
brake which accomplishes this result is the in- 
vention of Thomas Millen, master mechanic of the 
Metropolitan Street Railway Company, and is 
made by the Sterling Supply & Manufacturing 
Company, New York. It is a simple hand brake, 
with one essential peculiarity, namely, that the 
usual movement of the brake rod is multiplied 
in power through a gear and pinion working in 
the ratio of 5 to 2. On the gear axle is a double 
sprocket wheel, which operates the brake levers 
by means of a chain. Another feature of the en- 
tire brake apparatus is that the brake shoes are 
run very close to the wheel, so that a slight motion 
only is necessary to bring them to full bearing, 
and the wear in the brake shoe is taken up in the 
chains connecting with the brake rod. Another 
well-known device made by the same company is a 


CAN YOU SOLVE THIS PUZZLE VERSE ? 


„A simple go-between am I, 

Without a thought of pride; 

I part the gathered thoughts of men, 

And liberally divide. 

I set the soul of Shakespeare free, 

To Milton's thoughts give liberty, 

Bid Sidney speak with freer speech, 

Let Spenser sing and Taylor preach. 
Though through all learning swift I glide, 
No wisdom doth with me abide.” 


If you can solve the foregoing, and 
send the correct answer to George H. 
Heafford, General Passenger Agent, 
Chicago, Milwaukee & St. Paul Rail- 
way, Old Colony Building, Chicago, to- 
gether with a two-cent stamp, he will 
send you what it calls for. 


Gill 
Sy MAN. 
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street car fender, also in use in New York and 
other cities. This is a track fender, not a dash- 
board fender. 


THE PELTON ENGINEERING COMPANY 
has been incorporated at Cleveland, Ohio, by W. 
H. Pelton, H. H. Holding and Allan Bassett, and 
has acquired all the available assets of The Cleve- 
land Electric Trading Company, formerly doing 
business at 806 The Cuyahoga, and of The Corn- 
man Company, assigned. It is the purpose of the 
new corporation to act as contracting engineers in 
the erection of steam and electric plants and as 
manufacturers’ agents for a few first-class lines of 
apparatus. They have already some very good 
agencies, and have considerable work on hand. 
They will also carry a full line of station supplies, 
making a specialty of repairs and supplies for 
Brush arc apparatus. The company expect to 
locate very shortly at 1076 Hamilton Street in the 
buildings now occupied by The Parish & Bingham 
Company, and will be exceptionally well located 
for the handling of general electrical business. 
Regarding the personnel of the firm, Mr. Pelton 
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Instruction, Dept. G, 


120-122 LIBERTY STREET, NEW YORK, U. S. A. 


has had some years oí active experience handling 
electrical machinery, and in the design and erec- 
tion of power station work, and is well fitted for 
handling very heavy erection. Mr. Holding, the 
vice-president of the company, graduated from 
Rose Polytechnic Institute in ’87 and entered the 
engineering department of the Thomson- Houston 
Electrie Company, remaining with them until 
their consolidation with the Edison interests. He 
then entered the engineering department of the 
General Electric Company, remaining with them 
for several years as an expert, during which time 
he installed several very large plants. Mr. Bassett, 
secretary ofthe company, who will take the sales de- 
partment, is a young man who has already an 
exceptionally wide acquaintance among central sta- 
tion men and the electrical trades. He is thor- 
oughly familiar with the principal systems of light 
and power distribution, and has also had con- 
siderable experience pioneering electrical enter- 
prises. Manufacturers who are not now repre- 
sented in the central section are invited to corre- 
spond with this company. 
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ELECTRICITY IN A MEDICAL 


ELECTRICITY AT THE POLHEMUS 
MEMORIAL CLINIC. 


The average isolated electrical installa- 
tion partakes of a certain sameness, which 
makes descriptions in this day of enlight- 
enment on engineering matters of this na- 
ture somewhat tedious, but in the case of 
the plant which has been chosen as the 
text of this article, the writer believes that 
the exceptional thoroughness of the in- 
stallation, the unique applications of elec- 
tricity which are employed and the numer- 
ous and highly ingenious methods of con- 
venience and economy which are incorpo- 
rated into its construction, will render a de- 
scription interesting to those who are in 
search of something new. 

The building in which this plant is in- 


stalled is socated on the corner of Amity 
and Henry Streets, Brooklyn, N. Y. The 
cost of erection was defrayed from funds 
donated by the widow of Henry Ditmas 


Polhemus, and is wisely managed by Mr. 
Wm. B. Davenport, attorney of the estate 
and president of the Clinic. The generous 


donation was sufficient ta-enable.the high- 


est grade of electrical and mechanical en- 
gineering to have a free field. 

The building is an imposing structure of 
eight stories high and is thoroughly fire- 
proof. The architecture is French Renais- 
sance. The frontage on Henry Street is six- 
ty-eight feet and the Amity Street frontage 
is ninety-two feet. The walls, floor, roof, 
and many of the partitions are constructed 
of steel girders with masonry enclosure. 
A complete system of ducts is provided 
for steam and water pipes, for ventilation 
and for electric cables. 

The boiler room of the plant is located 
under the sidewalk on Amity Street, and 
the sidewalk under Henry Street is devoted 
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FIG. I.—VIEW OF GENERATING ROOM. 


to a coal bunker of 300 tons capacity. 
From the bunker to the boilers runs an 
overhead trolley (Fig. 4), similar to that 
used by wholesale handlers of beef. Instead 


CLINIC. 


of sides of beef this trolley enables the 
ready movement of a dumping bucket 
which will easily carry 500 lbs. of buck- 


-- wheat coal. This bucket is readily filled 


from the coal bunkers by an appropriate 
chute, and before its contents are finally 
dumped on the boiler-room floor, it is 
weighed, for the track is provided with a 
section which is connected to a Fairbanks 
scale. A record is made of the weight of 
every bucket of coal that is delivered to the 
furnace. 

A similar trolley system is used for the 
removal of the ashes. These are placed in 
cans, and by means of a trolley are trans- 
ferred to a little hydraulic lift which raises 
them to the level of the sidewalk. 

The ashes are weighed as well as the 
coal, a limiting ratio of the weight of the 
ashes and coal is set, and the fireman is ex- 
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pected to keep close to these figures. With 
the coal that is now in use, which is a good 
grade of the buckwheat variety, the ashes 
from three tons of coal must not exceed 
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goo pounds. The average coal consumed 
during cold weather is 3% tons per day. 

In order to keep up to the ratio which 
has been set, it is necessary for the fireman 
to keep a thin fierce fire under the boilers 
and to fire frequently. The fire carried is 
scarcely more than four inches thick and 
the “spread firing“ method is used. This 
is essential, for a thick fire of fine coal of- 
fers great obstruction to draft as it tends 
to pack closely. 

The boilers are of the Babcock & Wil- 
cock type. There are two of them, rated 
at 150 h. p. each. They are provided with 
a brick setting and the grate surface un- 
derneath each of them is 35 square feet. 
The fires are cleaned twice a day, and this 
operation is much facilitated by means of a 
dumping grate. An argand blower is 
fitted for one of the furnaces, which is 
pressed into service in cold weather, since 
the present boilers are now taxed to their 
fullest capacity. 

The flue gases pass to a breeching at the 
back of the boilers, which takes a down- 
ward drop of about 6 ft., and then passes to 
a 145-ft. stack, 48 ins. in diameter. The 
breeching is covered with magnesia, and it 
may be added that insulating covering is 
rrofusely used throughout the plant, and 
that even the water supply pipes are thus 
covered, the idea being to stop annoying 
drips from pipes sweating and also as a 
matter of appearance. A general view of 
the boiler room is given in Fig. 4. 

The pressure carried in the boiler is 100 
Ibs. It is fed with city water, which has 
proved very satisfactory. Brooklyn water 
is said to be softer than New York water, 
but it contains more material in suspension. 
This water is passed through a filter which 
removes a great deal of foreign matter. 
The filter used is very satisfactory and was 
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enters a Berryman heater which receives 
the exhausts of the engines, and its tem- 
perature is thereby raised nearly to the 
boiling point. Two feed pumps are sup- 
plied, either of which can easily feed both 
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ly renders a break-down of the feeding sys- 
tem impossible. 

A feature of this plant is the great econ- 
omy which has been effected in saving heat 
and hot water. The returns from the 


FIG. 2.—ONE OF THE GENERATORS. 


boilers. Besides these feed pumps there 
are two compound elevator pumps, a pump 
for fire and house purposes, two pumps to 
return water from heating stacks to the 
boiler, a pump to take care of the drips 
from traps, etc. The latter three and the 
feed pumps are governed by Kieley pump 
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FIG. 3.—OPERATING AMPHITHEATRE. 


furnished by the Ward & Upright En- 
gineering Company of Brooklyn. 
After passing through the filter the water 


governors. A moving injector is also pro- 
vided, and in this way the boiler may be fed 
from five different sources, which practical- 


steam heating system are taken care of by 
the pump governor already mentioned. A 
refrigerator system which uses heating coils 
for evaporating the ammonia, disposes of 
its condensation in two ways; a portion of 
it is used for making ice, and as it is dis- 
tilled water very pure ice can be manufac- 
tured therefrom—in fact, the very action of 
freezing tending to remove foreign sub- 
stances of all kinds. The remainder of the 
condensation from the refrigerator heating 
coils is delivered to the pump governor and 
returned to the boilers. Even the heat in 
the blow-off tank is largely abstracted be- 
fore its contents are permitted to run into 
the sewer. The building must be supplied 


with very hot water, for it is very necessary 


in surgical work, and the blow-off tank 
contains a system of coils through which 
water is passed and thereby heated for this 
purpose. So effective is this device that an 
automatically controlled heater which was 
installed for the purpose of heating this 
water and which employs live steam, is 
never used. This arrangement has the 


further advantage that it reduces the tem- 


perature of the waste drips to such a degree 
that they may be safely pumped into the 
sewer. Without this arrangement it would 
be necessary to use cold water from the 
meters to pass through the coils in the drip 
tank in order to reduce the temperature of 
the waste sufficiently to comply with the 
law. | 3 
The refrigerator system is provided with 
a condenser which uses a considerable vol- 
ume of water from the city service. A tank 
is provided for the accumulation of this 
condenser water and fitted with ball cocks 
to supply it without overflow when the re- 
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frigerator is not running. This tank is con- 
nected with the house pumps which supply 
the tank on the roof, and also with the feed 
pumps, by means of which its contents can 
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FIG, 4.—FIRE-ROOM, 


be fed to the boiler if that is desirable. 
These economies are very effective and 
materially reduce the cost of operation. 

The boilers generate an excellent quality 
of steam which they deliver to a Io-in. 
header. This header is fitted with appro- 
priate valves which are in many cases in 
duplicate and with a 4-in. bypass. The 
valves are all Jenkins’ make with the ex- 
ception of the back pressure valve and the 
reducing valve, which are of the Kieley 
type. The system is thoroughly drained 
at every pocket by Kieley traps and no 
separators are necessary. The steam pipe 
system is covered with asbestos, which has 
Leen put on with great neatness. The gen- 
eral effect is very pleasing, and once a week, 
or as often as may be necessary, all dis- 
solored spots are painted with James 
Clark’s special preparation. 

The steam is delivered to three small 
Ball & Wood engines. These engines have 
cylinder dimensions of 13 x 12 ins., a speed 
of 275 r. p. m., and develop 90 h. p. at 100 Ibs. 
of steam. They are equipped with the new 
Rites governor, which has been recently 
improved by the Ball & Wood Company. 
The moving parts aʻe inclosed in such a 
way as to effectually prevent danger or 
damage and to readily permit inspection of 
bearings and slides. 

The performance of these engines is 
highly satisfactory. They run almost 
noiselessly, the only sound that can be 
heard being that of the steam passing 
through the ports, while the absence of all 
vibration can be effectually demonstrated 
by the old-time test of balancing a nickel on 
the valve chest. This performance is part- 
ly due to the excellent foundations, which 
are 14 ft. deep. 

The engines exhaust into a long header 
which passes up through the flooring and, 
returning above the engines, enters one 
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FIG. 6.—THERMOSTATIC VALVE FOR 
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side of a Berryman heater of appropriate 
capacity. The riser to the upper system of 
exhaust piping resembles a supporting pil- 
lar of the structure, and appears at the left 


FIG. §.—SWITCHBOARD. 


in a picture of one of the units. Fig. 3 
gives a general view of the engine room. 
The heater into which the engines ex- 
haust is connected in a unique manner. 
The engines do not exhaust through the 
heater but into it, for the other side or 
outlet is closed. Thus the heater is con- 
nected like a condenser and the condensa- 
tion which accumulates in the bottom is 
pumped into the drip tank. In spite of 
this unusual method of connection, it re- 
mains to be said that the heater most ef- 
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RADIATOR. 


ficiently accomplishes its purpose of heat- 

ing the feed water to a high temperature. 
Back pressure valves are provided on the 

exhaust system, which enable the engines to 
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exhaust into the atmosphere if the back 
pressure should exceed a certain amount, 
and this amount is fixed at from 2 to 4 
lbs., according to the state of the weather. 

Besides the heater, the exhaust of the 
engines also enters the steam radiator sys- 
tem of the building. This system is ar- 
ranged on the double pipe plan and con- 
sists of three parts, the direct, the indirect 
and the direct-indirect methods of heating 
being practiced. The direct-indirect sys- 
tem is used in corner rooms, where the dust 
from the blast wheels could net very well 
be carried; the air in this case is taken from 
the outside through registers in the walls. 

Double pipe radiators distributed 
throughout the building and provided with 
automatically controlled valves, comprise 
tne direct system. The indirect system 
consists of 7000 ft. of pipe, which is con- 
structed into an appropriate radiator, and 
installed in a chamber through which air 
is forced into the ventilating ducts. Both 
of these radiator systems drain to the pump 
governor, as before mentioned. 

The lubricating system of the plant is 
very complete and effective. Two large 
cylinder lubricators are provided, and 
either one is capable of lubricating all of 
the cylinders in the entire plant. These 
lubricators are piped to the various cylin- 
ders, and at each of them the oil passes 
through a suitable sight-feed indicator, de- 
livering oil to the entering steam pipes. 
The indicators are each provided with a 
little wire passing through the cylinder of 
the tube, which serves to guide the bubble 
oi oil straight upward and prevent its foul- 
ing against the sides. 

A central distribution of oil in this way is 
much to be desired, for in the first place it 
requires less care than a multiplicity of 
small lubricators, and in the second place 
less oil is wasted, for as is well known, or- 


FIG. 7.—HEATING COIL FOR STERILIZER. 


dinary lubricators are filled to overflowing 
and the surplus oil is wiped off with a piece 
of waste, both of which are undesirable in 
a station. 
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The engine lubricators are supplemented 
with a small cylinder lubricator, which may 
be operated in case both of the large lubri- 
cators should fail, and they are also pro- 
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propriate troughs and passes back to the 
purifier, by means of which it is thoroughly 
cleansed and returned to the reservoirs 
The two reservoirs are used 


once more. 


FIG. 8.—RONTGEN RAY VUTFIT. 


vided with a hand oil pump which serves 
the double purpose of an additional re- 
serve and as a means of injecting Dixon’s 
graphite into the cylinders. The manage- 
ment are great believers in this material as 
a cylinder lubricator and supply it to all of 
their high-speed pistons. 

The lubricating system of the high speed 
bearings, which require à thin oil, is also 
centralized and consists of a purifier and 
two reservoirs. The oil is forced from the 


FIG. 9.-—-CAUTERY TRANSFORMERS. 


reservoir to the engine bearings by means 
of compressed air, and is delivered in a 
Steady stream on each bearing. It is 
drained from the ends of the bearing by ap- 


alternately, as it is believed that the oil im- 
proves on standing for a period. Com- 
pressed air has been found vastly superior 
to water pressure as a means of forcing oil 
to the bearings. Water is likely to con- 
tain ingredients which might cause the oil 
to saponify, and in addition, means must be 
provided for periodically removing the ac- 
cumulated liquid. Connections, however, 
are made to use the water pressure in case 
the compressed air system should fail. 


FIG. I0.—ELECTROTHERAPEUTIC CABINET. 


The compressed air system is a feature 
of the plant and is worthy of special de- 
scription. A small pressure tank is pro- 
vided, which is kept at 15 Ibs. by a little 
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double cylinder pump. When the pressure 
drops below this figure, a little piston in a 
suitable cylinder is forced inward by means 
of a spring and thereby actuates a small 
valve which admits compressed air to the 
various automatic valves necessary to con- 
trol the pump, which immediately starts up 
and quickly raises the pressure to the re- 
quired amount, when the little piston is 
forced out, turning air on the diaphragms 
and the valves promptly close. 

This compressed air is used for operating 
the automatic valves of the radiators, which 
are controlled by thermostats. All of the 
automatic valves of this class are of the 
Johnson make. In addition, compressed air 
is also used for the oil reservoirs as al- 
ready indicated, and for the embalming of 
dead bodies, which are frequently received 
at the Clinic for scientific purposes. The 
embalming fluid is placed in a two-necked 
bottle, the delivery tube of which is suf- 
ficiently long to reach to the bottom there- 
of. Compressed air is forced into a tube, 
which is tightly sealed into the other neck 
of the bottle, which forces the embalming 
fluid out and injects it by means of suitable 
connections into the veins and arteries of 
the body to be embalmed. 

The radiators and the thermostats con- 
trolling them are interesting and are shown 


in Figs. 6 and 15. The thermostat consists 


of a little arm made of two strips of brass 
and steel sweated together. This arm is 
bent into a U shape, and under the influ- 
ence of lower temperature, tends to bend 
still more by reason of the unequal con- 
traction of its component metals. In the 
act of bending it presses a little leaden cap 
over a minute orifice and thereby permits 
compressed air on the backs of diaphragms 
of steam and return valves to escape, a 
spring under the diaphragm then opening 
the valve controlling the radiator. Should 
the temperature change a sufficient amount, 


FIG. II.—-DISTRIBUTING CABINET. 


the leaden cap opens the minute orifice in 
the thermostat, the operations are reversed, 
the radiator valves are closed. A little 
screw at the base of the thermostat enables 
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its adjustment for a considerable range of 
temperature. 
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The source of electrical power in this 
building consists of three Western Electric 
dynamos. These machines, which are of 
So-k.w. capacity are provided with 6 poles 
and directly connected to the Ball & Wood 
engines. They are arranged to operate in 
multiple and for this purpose are provided 
with equalizer connections, the equalizing 
switches being on the machines. They de- 
liver their current to a switchboard, fur- 
nished by the Western Electric Company, 
on which are placed suitable instruments 
and switches for measuring and controlling 
the output. Each machine is provided 
with a main switch, a circuit-breaker, am- 
meter, voltmeter, and ground-detector, 
with switch to each machine, bus bar and 
to ground. A differential voltmeter is 
also provided and is found very conven- 
ient. All of the instruments are of the 
Weston illuminated dial type. An illustra- 
tion of the switchboard is given in Fig. 5. 

The system of wiring is on what is 
lenown as the cabinet plan. Each floor is 
provided with risers which pass to a cabi- 
net which becomes the center of distribu- 
tion. These cabinets are well designed and 
are of excellent workmanship. Each cir- 
cuit is provided with a baby knife switch 
and fuse. 

One of the cabinets is shown in Fig. 11. 


It is lined with slate, which is painted and 


grained to resemble woodwork. On the 
U 
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door of the cabinet is placed a panel con- 
taining a typewritten sheet explaining the 
various circuits that the switches control. 
To facilitate the explanation, the switches 
are all numbered. 
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the center of the panel. This consists of a 
double solenoid which acts on an iron 
core. When the core is in one side ot the 
solenoid, it completes the circuit for the 
other half. The plunger is attached by a 
suitable system of levers to a double pole 
knife-switch, which it is thus enabled to 
operate. The chandelier which this switch 
controls is located in the lecture room, and 
at a suitable point two buttons are pro- 
vided, one in each solenoid circuit. Thus 
controlled, the plunger can be made to 
move to the right or to the left and close or 
open the switch as desired. There is also 
enother point where two controlling but- 
tons are installed, and there could easily 
be as many as might be desired. The 
chandelier and similar lights are controlled 
by means of Cutter flush switches in addi- 
tion to their control at the distribution box. 
The building is wired throughout in iron 
armored interior conduit. There are many 
plug sockets in the building which are of 
the flush type. 

The ventilating system of this building 
is very complete, and it is interesting, for 
électricity plays an important part in its 
operation. A large space in the basement 
is set apart for a ventilating chamber. Into 
this the air enters and is drawn through 
screens by two large engine-driven Stur- 
tevant fans, 7 ft. in diameter. They 
force the air into a large chamber into 
which is placed the heating coils before 
mentioned, and from thence air is distrib- 
uted by suitable ducts into every room in 
the building. The exit of the air is pro- 
vided for by another system of ducts, and 
on the roof of the building are installed 
three large electric motors, two of which 
drive fans for the purpose of drawing the 
air out of the building and are connected 
to these exit ducts. The third fan is 54 ins. 
in diameter, driven by a 7% h. p. motor, 
and employed for forcing air into the dis- 
secting room through automatically con- 
trolled heating stacks. The air is drawn out 
of this room by the same system of ducts 
that serve to remove the air from other 
parts of the building. The dissecting room, 


FIG. 13.>-VENTILATING MOTOR. 


A feature of interest in the cabinet shown 
is the automatic switch which appears in 


FIG, 


I4.—CAUTERY TRANSFORMER. 


from the nature of the operations carried on 
there, requires special ventilation and the 
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air is changed in this department very fre- 
quently. 

In Fig. 13 is shown a view of the Lundell 
motor, which is typical of those used for 
driving the fans in the upper part of the 
building. The two fan motors which are 
used in forcing the air out of the building 
are of 20 and 30 h. p., respectively. 

The applications of electricity to surgery 
and medicine, though very diverse as far 
as the actual methods of treatment are con- 
cerned, do not employ such a large vari- 
ety of apparatus as has been supposed. 
For the direct application of electricity to 
the human system a combination board is 
provided. On this board are arranged a 
main switch, a milli-ammeter and an ad- 
justable resistance through which cutrent 
from the lighting circuit is passed. This 
resistance is tapped off to many points ar- 
ranged in a circle on the switchboard and 
over these points swings a contact arm. 
One electrode is connected to one terminal! 
of this resistance, and the other to the con- 
tact arm. As the latter is swung over its 
points, the potential between the electrodes 
rises. By throwing in additional resist- 
ance in series, the current in the main cir- 
cuit is reduced, and the difference of po- 
tential between sections thereon is corre- 
spondingly reduced. In this way the pa- 
tient can be submitted to from zero to thir- 
ty volts in steps of one volt, and from 
thirty to eighty-five volts in steps of two 
volts. The milli-ammeter is connected in 
series with the patient and the current that 
is used can thus be determined. The in- 
strument has two scales, one reading 50 
milli-amperes and the other 500 milli- 
amperes. There is also in series with the 
patient an automatic cut-out which can be 
set to break the circuit should the current 
by any accident reach a dangerous value. 

A faradic coil of the Dubois-Raymond 
type is employed. Two secondaries are 
provided for this instrument, one of fine 
znd one of coarse wire, and the intensity 
cf shock is regulated by varying the posi- 
tion of this coil with reference to the prim- 
ary winding, a rack serving to drive the 
secondary coil back and forth over the 
core. There are two circuit breakers, each 
of which has certain advantages. One of 
these is for low frequencies, and is built on 
the metronome plan. The circuit is broken 
by means of a clock-driven pendulum with 
an adjustable bobbin, and can give in- 
terruptions from 6 to 600 per minute. 
More rapid interruptions are provided by 
means of an ordinary vibrator. The con- 
tact of this vibrator is mounted on a swing- 
ing arm, which can be moved so that its 
position relatively to the point where the 
spring of the vibrator is fastened varies. In 
this way a considerable range in the rapid- 
ity of interruption can be obtained, and the 
circuit-breaking devices enable the use of 
any frequency within wide limits. A pho- 
tograph of this board is shown in Fig. 10, 
and a diagram of the connections appear in 
Fig. 12, and from them the method of 
cperation of the apparatus can be easily. 
understood. 

Another interesting adaptation of elec- 
tricity to surgical uses are the cautery in- 
struments. These consist of a rotary and 
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a static transformer. Ine rotary trans- 
former takes current at 118 volts, and from 
two collecting rings which are tapped into 
the armature winding at equally distant 
points, it delivers alternating current to a 
static transformer, the secondary coil of 
which is adjustable. Taps lead from vari- 
ous points of the secondary winding to a 
series of contacts arranged in a circle, and 
an arm swinging over this contact varies 
the amount of secondary in circuit. The 
range of pressure obtainable is from zero 
to 8 volts in 48 steps, and the quantity of 
current is sufficient to heat the largest part 
of the electrodes to full working tempera- 
ture. This current may also be used for 
lighting miniature incandescent lamps for 
dental and surgical purposes. 
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FIG. I5—-THERMOSTAT. 


There are four equipments at the Clinic, 
which have different types of transformers. 
One of these complete is shown in Fig. 9, 
and the other is shown in Fig. 14. Both 
of these transformers were made by the 
Holtzer & Cabot Electrical Company. The 
ironclad machine shown in Fig. 14 has in 
addition an extension on its shaft to which 
may be coupled drills and other appliances 
for cutting bone. The machines are capa- 
ble of delivering 1/6 h.p., either in mechan- 
ical power for the bone-drilling devices, or 
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eIternating current for the static trans- 
former as may be desired. 

The Clinic is provided with an excellent 
Röntgen ray equipment which is shown in 
Fig. 8. It consists of a Queen induction 
coil which is capable of striking fully 10 
ins., a large condenser for minimizing the 
spark at the circuit-breaker, a fluoroscope 
end a supply of tubes. The tube shown in 
the photograph is of the self-regulating 
tvpe, and is said to maintain a very con- 
stant degree of vacuum. The current is 
supplied to the apparatus from the lighting 
circuit, across the terminals of which a re- 
sistance is connected. The coil is con- 
nected across a suitable section of this re- 
sistance, and in this way receives the neces- 
sary low voltage. The condenser used 
with this coil is of very large capacity, and 
when charged at full dynamo pressure, con- 
tains enough electricity to run the vibrator 
for an appreciable period of time and dis- 
charge several sparks across the terminals 
of the secondary. 

Electric lights are largely used in the 
building for illuminating devices for ex- 
amining the eye, and electric lamps are 
used for the laryngoscope and similar de- 
vices for examining the mouth and throat. 
About 1000 incandescent lamps and 26 en- 
closed arc are installed in the Clinic and in 
the laboratories, lecture-rooms, etc., of the 
teaching department of the endowment. 

It may be safely said that this building is 
one of the best of its kind in the world. 
Every pains has been taken to render it 
so, and money has not been spared. The 
corners of the wainscoating and the walls 
are rounded to prevent the accumulation of 
dirt and dust. The doors are built up with- 
out panels and present a perfectly smooth 
surface without trimming or moulding of 
any kind, and are veneered with 74 in. 
solid oak. Everywhere in the various de- 
partments the flooring is of tile or mosaic, 
the walls are of enameled brick and the 
furniture of glass-enameled iron or the 
smoothest quartered oak. It is a most dis- 
couraging structure for a microbe in which 
to find lodgement, and it 1s very easy to 
keep clean. 

The design and execution of the electri- 
cal and mechanical equipment of this build- 
ing is largely due to the present superinten- 
dent, Mr. J. G. Ould, who has since its 
inception exercised the most scrupulous 
care and attention in its construction, oper- 
ation and maintenance. 
` —— U—— 


American Electrical Market Abroad. 


The United States Consul at Brussels re- 
ports that the electric lamps, as well as near- 
ly all other electrical supplies used in Brus- 
sels, are principally of German origin, Hol- 
land supplying a few, and England a fair 
percentage of the electrical wires employed. 
American lamps and other electrical goods 
are expcsed for sale on this market, and 
are conceded to be superior to those im- 
ported from Germany, France and Eng- 
land. The Consul believes that with 
proper effort the trade in this line could be 
greatly increased, especially in copper wire, 
insulated wire, large cables and arc lamps. 
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Induction Motors. 


POLYPHASE AND SINGLE-PHASE 
ALTERNATING CURRENT 
INDUCTION MOTORS. 


BY ERNST JULIUS BERG. 


1 
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In the first part of this article was dis- 
cus.ed the construction of synchronous 
motors, their similarity in general con- 
stants and appearance to ordinary alternat- 
ing current generators, and the necessary 
field adjustment to operate them at various 
power factors; their use as phase control- 
lers, that is, for compensating for lagging 
currents incidental to other loads; their 
use to obtain a constant potential point in 
any part of the distribution, and, finally, the 
conditions which govern their starting 
torque. 


POLYPHASE INDUCTION MOTORS. 


The greater number of this type of mo- 
tors are also of the polyphase type; al- 
though a great many more single-phase in- 
duction motors are installed than single- 
phase synchronous motors. 

The characteristic features of induction 
motors compared with synchronous mo- 
tors are that they are self-contained units; 
that is, they do not require any exciters, 
and they start with considerable torque— 
in fact, can be made to start with any 
torque. Although they do not run at exact 
synchronous speed with the generator, 
their speed is nevertheless practically syn- 
chronous. It can, however, be varied, yet 
they are not well suited for efficient opera- 
tion at the variable speeds. They will oper- 
ate with as high efficiency as synchronous 
motors and direct current motors, but nec- 
essarily have a lower power factor, thus 
introducing lagging currents into the sys- 
tem on which they are run. Their over- 
load capacity is, as a rule, large, although 
not so large as that of synchronous motors. 

Regarding their mechanical construction, 
one part, the primary, has a winding sim- 
ilar to that of the direct-current machine. 
The secondary winding, however, is often 
extremely simple, consisting in one type of 
motors simply of copper bars projecting 
through the iron laminations without any 
insulation whatever, and connected to- 
gether by copper rings at each end. 

They are built on essentially two differ- 
ent lines— one type with regular winding 
on primary and secondary, the other with 
regular winding on the primary and squir- 
rel cage winding on the secondary. De- 
pending upon the use intended for tlie mo- 
tor, one construction or the other is prefer- 
able. Indeed, the starting conditions of the 
motor in almost every case decide the type. 

Motors with definite winding on primary 
and secondary can be made very efficient 
and still start with any desired torque and 
with reasonably small starting current, by 
the use of a resistance in the secondary. 
Motors with squirrel cage armature can be 
made to start with considerable torque, but 
are then necessarily less efficient, or take in 
starting a larger current. 


The first type of motors may be recom- 
mended and used wherever considerable 
starting torque is desired, and where the 
current taken by the motor must be limited. 
The second type has the advantage of 
greater simplicity, and may be used where 
less starting torque is necessary, and then 
in connection with the compensator, so 
that the motor is started at a reduced volt- 
age, and therefore with a reasonable cur- 
rent. 

In places where motors have to operate 
in damp atmosphere, and, in general, in 
places where they are exposed to consider- 
able hard usage and subject to little care, 
the squirrel cage type should be used, even 
if the starting torque has to be large. 

The characteristics of a polyphase induc- 
tion motor are essentially those of a direct- 
current shunt motor; that is, it is an ap- 
proximately constant speed motor. Speed 


TABLE I,.—CONSTANTS AT VARIOUS SPEEDS. 


Ef P. F. |App. Efi. App. fn 
At rest 0. 09 0 | RO 
M Speed 22,2 90 20 | 80 
22 44.5. 90 40 8⁰ 
Full speed..| 89 90 80 80 


control can be obtained by varying the sec- 
ondary resistance or the impressed electro- 
motive force, or by changing the connec- 
tions of the field winding whereby the mo- 
tor speed is reduced or increased by reduc- 
ing or increasing the number of poles. 

The first method, that of varying the re- 
sistance of the secondary, is the most efh- 
cient, but necessitates the use of a specially 
wound secondary. 

The efficiency is proportional to the 
speed, and the power factor is constant at 
all speeds, so that, for instance, a motor 
with 89 per cent efficiency and 90 per 
cent power factor at full load would have 
the constants at rest, one-quarter, one-half 
and full speed, which are given in Table 1. 
The current is proportional to the torque. 

The second method, that of changing the 
speed by means of impressed voltage, can 
only be made as good at one particular 
speed, and is always very much inferior at 
others. Depending upon the shape of the 
torque curve, the efficiency and power fac- 
tor of such a motor changes over a wide 
range. 

It is always advisable to make the sec- 


TABLE II. 
App. Torque 
Ef. | P. F. Eff. | App. Ef. 
At rest 0. 48 0. 23 
XY speed 10.5 50 19.5 29 
a arts 82.5 60 19.5 89 
ull * a. 87. 90 78.5 78.5 


ondary of comparatively high resistance 
and of lowest possible reactance; therefore, 
if the motor above mentioned were built 
for compensator control—that is, speed 
control by change of impressed voltage— 
the efficiency would probably not be more 
than 87 per cent to give the best all around 
conditions. 
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Assume, furthermore, that the motor is 
built for a maximum of 50 per cent more 
starting torque than rated torque at rated 
voltage, it would have the constants given 
in Table II. The power factor is practically 
the same at the same speed, regardless of 
impressed voltage. 

In Table II. the heads of the several 
columns have the following definitions: 


in this table 


: Mechanical Output 
Efficiency = 


Electrical Input in Watts 


Power Factor = 
Electrical Input in Watts 


Apparent Efficiency = 

Mechanical. Output 

Electrical Input in Volt-Amperes 
Torque Apparent Efficiency 


Power at Synchronous Speed for 
Given Torque. 


Electrical Input in Volt-Amperes l 


The third method, that of changing the 
number of poles, even disregarding the 
feature of a complicated mechanical con- 
struction, would not permit of a gradual 
change of speed. For instance, by chang- 
ing the number of poles from six to four, 
the speed of a 6o-cycle motor would be 
changed from 1200 to 1800 revolutions, 
which is rather a large step. 

The constants of such motor at its possi- 
ble speeds would, however, be better than 
that of the compensator controlled motor; 
in fact, the efficiency would even be better 
than the rheostatic controlled motor. The 
power factor, however, is necessarily very 
much lower, so that the torque per ampere 
—that is the apparent torque efficiency—is 
about the same. 

In discussing the starting conditions of 
induction motors, it was stated that in or- 
der to get a reasonable efficiency the arma- 
ture resistance has to be low. In general, 
the lower the resistance in the primary and 
secondary, the higher is the efficiency and 
the less the drop in speed; also, though to 
a small extent, the larger the output for a 
given impressed voltage. 

The slip of the induction motor—that is, 
the drop in the speed—is directly depend- 
ent upon the armature resistance. For a 
given load by doubling the armature resist- 
ance the slip will be twice as great, etc. By 
varying the primary resistance the speed is 
not changed, but the heating is increased 
and the output of the motor decreased. 

The self-induction of the motor is of 
greatest importance. By using very few 
and large slots in the primary and second- 
ary, the self-induction is decidedly higher 
than by subdividing the winding in many 
slots; consequently, wherever low self-in- 
duction is necessary, the primary and sec- 
ondary are wound with a great number of 
coils in different slots. 

The power factor of the motor depends 
upon the self-induction and magnetizing 
current. The relative effect of self-induc- 
tion and magnetizing current on the power 
factor of a motor is such that at light load 
or up to three-quarters and full load, the 
magnetizing current is more predominant, 
while at full load and particularly at over- 
loads, the self-induction is predominating. 
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In motors operated on low-frequency 
circuits, such as 25-cycle, the self-induction 
with distributed winding is extremely low, 
so that the power factor at full load and 
even some overload, is practically entirely 
determined by the amount of magnetizing 
current; and since this magnetizing current 
is almost proportional to the lengths of air 
gap, it is possible to obtain motors of ex- 
tremely high power factors by making very 
small air gaps. It is rather a delicate point 
to decide wherc to limit the lengths of gap. 
One manufacturer, for instance, may con- 
sider it better to have a motor of 95 per 
cent power factor and 1/16 in. clearance, 
and another consider that a motor of 90 
per cent power factor and double as long 
an air pay would be preferable. As a rule, 
it is well worth while to consider the ques- 
tion of mechanical clearance, and rather 
sacrifice power factor a little to get a motor 
which will need less attention as to the 
bearings. 

Should the power factor of a motor with 
large clearance be 2 or 3 per cent lower, it 
means only that the current taken by the 
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netizing current give a large margin in out- 
put. This is not on account of the large 
magnetizing current itself, but is caused by 
the low self-induction incidental to the 
large magnetizing current and the lesser 
number of turns. 

Two different types of induction mo- 
tors are built, one of which has high light 


TABLE IlI.—CoxnsranTs or 10-H. P. 60-CycLe Motors 


Load. | A : B 
Ecler er 4 7 69 
3 6.5 384.5 
% à 88 84.5 
Full 86 86 
14 , 82 86 
Power factor... | * 61 50 
75 76 71 
y 81.5 80.5 
Full 83 85 
14 | 82 7.5 
App. E fl.. K 45 84.5 
% 65 57 
4 11.5 6³ 
Full 71.5 73 
ix 67 7 


l 


load constants and a maximum output of 
approximately 50 per cent more than rated 
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the use of condensers connected across one 
of the windings. 

Electrically, however, the single-phase 
induction motors run under quite different 
conditions than polyphase motors. For 
instance, a polyphase motor running light 
has no current in the secondary, and con- 
sequently no loss in the secondary winding, 
whereas a single-phase motor, even when 
running light, has considerable current in 
the secondary approximately half that of 
the primary current. 

The speed regulation of a single-phase 
motor is better than that of the polyphase 
motor; for example, the drop in speed of a 
certain motor run on a single-phase circuit 
is half of that when operated on a poly- 
phase circuit at the same output. 

The rating of a single-phase motor for 
the same heating is less than a polyphase 
motor. Roughly speaking, they can be 
given a capacity corresponding to about 70 
per cent of the three-phase capacity and are 
then operated at about 30 per cent higher 
voltage, provided the same winding is 
used; or, which is equivalent if a certain 
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motor for the same load is 2 or 3 per cent 
larger, which, in most cases, is not objec- 
tionable, because it does not represent more 
power from the generator or more coal 
from the coal pile. It simply consists of 
“wattless” current. 

To illustrate the dependence of power 
factor on lengths on air gap, in Figs. 1, 2 
and 3 are plotted three characteristic curves 
of the same induction motor, a 40-h.p. 25- 
‘cycle being chosen. The constants with 
normal air gap are shown in Fig. 2, the 
constants with one-half of this air gap in 
Fig. 1, and with 50 per cent larger than 
normal air gap, in Fig. 3. As is readily 
seen, the efficiency is not much changed by 
this modification in air gap. It is but 2 
per cent higher at full load in the two mo- 
tors with smaller air gap, than in that with 
the largest gap. The power factor, how- 
ever, is greatly different. With the shortest 
air gap, the power factor is 97 per cent, 
with the average gap it is 9214 per cent, and 
with the longest gap, 90 per cent. The max- 
imum output is not affected. 

The apparent efficiency, which is di- 
rectly noticeable in the current input for a 
given output, is proportional to the power 
factor. Asa rule, motors with large mag- 


output; the other has lower light load con- 
stants, but gives a large margin in output 


from two to four times the rated output 


before stopping. 

The advantages of the latter type of mo- 
tors are apparent in circuits with greatly 
varying voltage, since the torque of a mo- 
tor is proportional to the square of the im- 
pressed voltage; therefore, if, for instance, 
the voltage for some reason or other drops 
20 per cent, a motor of the first type would 
be liable to stop, whereas one of the other 
type would still have a margin of from 50 
per cent to 100 per cent of rated output. 

To illustrate the constants of the two 
types of motors, the characteristic curves of 
two 10-h.p. 60-cycle motors running at 
1200 r.p.m. are given. Column A repre- 
sents the first type and Column B the sec- 
ond type. 


SINGLE-PHASE INDUCTION MOTORS. 


These motors are essentially identical 
with polyphase motors in their mechanical 
construction and characteristics. While 
running, they give the same characteristics 
as polyphase motors, but have slightly 
lower efficiencies and power factors, which, 
however, can be greatly improved upon by 


motor is designed for multiphase work and 
for single-phase work at the same voltage, 
the multiphase rating is about 40 per cent 
higher than the single-phase rating, and 
the multiphase winding has about 30 per 
cent more turns in series than the single- 
phase winding. 

They are mostly used in connection with 
some starting device, generally consisting 
of a reactance in series with a non-induc- 
tive resistance, some times of a condenser, 
and some times of a combination of the 
two. They can be made to start with prac- . 
tically any desired torque, but take in start- 
ing 50 to 100 per cent more current than 
multiphase motors for the same torque 
that is, if no condensers are used. By.the 
use of condensers the starting current can 
bereducedand good torque can be obtained 
with very reasonable currents. The con- 
densers may conveniently be left in circuit 
all the time, since they will act as a com- 
pensator for the lagging currents and thus 
reduce the input to the motor for given 
output and raise the power factor and ap- 
parent efficiency. Since the condensers are 
inserted in a separate circuit and the charg- 
ing current supplied therefrom, the wave 
shape of the generator is immaterial. 
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CONSUMPTION OF STEAM BY WARSHIP 
AUXILIARY MACHINERY—A FEW 
FIGURES. 


BY F. W. ROLLER, M. E. 


In a paper by Mr. W. D. Weaver, read 
recently before the New Vork Electrical 
Society, on the employment of electric 
motors for power purposes on war ships, 
mention was made of the gross inefficiency 
of the steam pumps and other auxiliaries 
that are at present there used. The actual 
extent of the waste occasioned in this way 
is realized by but few, and in connection 
with this point it is thought that some 
actual figures may be of interest. 

The writer had occasion a short time 
since to make a careful investigation of the 
steam consumption of the auxiliary ma- 
chinery in common use on the U. S. S. 
“Nashville,” one of our modern gunboats. 
A distinguishing feature of this vessel is 
the very large amount of coal she carries 
in proportion to other vessels of her class, 
and by virtue of this fact, she is supposed to 
be capable of making very extended cruises 
or of remaining on port duty for great 
lengths of time. 

To further this end her equipment com- 
prises two different types of boilers, Scotch 
and Yarrow water tube, the former being 
of course the more economical and the 
latter furnishing the steam required for 
higher speeds and quick steaming with a 
minimum of bulk and weight. The main 
engines are quadruple expansion, with in- 
dependently adjustable cut-offs and steam- 
jacketed cylinders designed for low steam 
consumption and with all details worked 
out for the same end. Her auxiliaries, con- 
sisting of two dynamo engines, two cir- 
culating pump engines, the steam anchor 
and boat winches, ash hoists, blower en- 
gines, work-shop engine, steering gear and 
numerous pumps, were in general of stand- 
ard navy patterns and good representatives 
of their types, so that the results reached 
may also be taken as fairly representative. 

The test was determined on because of 
the fact that it had been calculated in the 
design of the vessel that one of the Scotch 
boilers should be ample to run all of the 
auxiliaries and the evaporator under nor- 
mal conditions, whereas experience showed 
that two were constantly required. The 
water that the boilers were called upon to 
furnish in port was, therefore, to be de- 
termined by test, the amount including 
only that called for by the group of con- 
stantly used machinery specified below and 
not for the total. 

As the radiation losses in the auxiliary 
piping had also to be made up by the boil- 
ers, these were not deducted. Further, as 
the tests were not specially desired to be 
of more than ordinary accuracy, the cylin- 
der diameters and strokes were measured 
only to the nearest sixteenth of an inch in 
figuring the horse power, and the indicator 
springs were checked only by substituting 
different ones of the same strengths in the 
same indicators and comparing the cards 
obtained under like conditions. The total 
steam consumed in each case was deter- 
mined by running the apparatus for a suf- 
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ficient length of time for the condensed 
exhaust to fill a large feed tank, the capac- 
ity of which was carefully determined by 
actual measurement and checked by calcu- 
lation from its dimensions. : 

All the machinery had been overhauled 
and, with the exception of the larger of the 
two generating sets in which one of the 
two piston rings in one cylinder was 
broken, found in good order. The most 
interesting of the results found are given 
in the accompanying table: 


Steam per 
1. H. P. oH. pr 


Apparatus. 


Fwd. aux. feed pump (2 cylinders)..| 1.2 | 335 lbs. 
Water service pump (2cylinders).... 67348 
Air and circ. pump eng. (1 cylinder). 8 172 
Small generating set e T 7.7 142 * 
Large generating set (2 cylinders) . 14.9 96.6 ` 


We had here then a total of 3679 Ibs. of 
steam per hour to furnish less than 27.5 h.p. 
in nine different cylinders, which work 
was then transformed into light or directly 
applied by the apparatus. 

The steam required by the evaporator, 
its combined pump and another small 
pump plus the boiler feed pump, added 
approximately another 5000 lbs. per hour 
for a good portion of the day. 

From the enormous quantity of steam 
thus required the reason that a second 
boiler was needed under ordinary circum- 
stances was at once made evident, and the 
object of the test, as far as this was con- 
cerned, attained. As the pistons and valves 
were all tight and properly set, and there 
were no piping leaks to be corrected, there 
remained nothing to be done, but the fig- 
ures obtained certainly furnished food for 
reflection. 

Let us make a short calculation of how 
we would have gotten along had there been 
an electric equipment instead of what was 
actually furnished. In the first place, the 
average amount of current required during 
the day to supply the lights in use and drive 
the electric ventilating sets and fans, was 
about 80 amps. at 80 volts or 8.6 e. h. p. 
The i.h.p. required to drive the pumps and 
engines above mentioned averaged, in- 
cluding everything, 5. 3. This horse power 
may be figured from the known efficiency 
of small direct- current motors and the re- 
ducing gear through which they would 
drive, and allowing for the fact that they 
would be working much below their rated 
power, as no less than 10, and perhaps as 
high as 12 e. h. p. at the dynamo terminals. 

Taking into consideration the fact that 
the boat winch, fire pumps or bilge pumps 
might be called on to run at any time, we 
would have to provide in our minimum 
capacity day unit for at least 15 e. h. p. addi- 
tional, this amount being amply sufficient 
when we take into consideration the liberal 
safety margin allowed in all navy generat- 
ing sets, and the ease with which they 
could carry 100 per cent overload till an- 
other unit or units could be started up 
and coupled in. Our total e. h. p., there- 
fore, figures out as about 35, for which we 
would use a 25, or, as 24 is standard, a 
24-kw. unit, which would ordinarily work 
at two-thirds load. 

Allowing as high as 45 lbs. of steam per 
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e. h. p. under these circumstances, a liberal 
figure considering that we would always 
be operating condensing, and that the ma- 
chinery would be designed for a maximum 
economy at about this load, we have a 
total of goo lbs. of steam called for per 
hour against 2339, or a saving of 1339 lbs. 
per hour. As the boilers were, as deter- 
mined during the same test, evaporating 
about 9.5 lbs. of water per pound of coal, 
we have 141 lbs. of coal saved per hour, or 


3384 per day. As our total daily con- 
sumption averaged about four tons, 
this 144 tons saving means a clear 


37.5 per cent from this cause alone. 


This, however, is only one of the 
direct savings in coal consumption 
that would be effected. It will be 


noticed that the evaporator and dis- 
tilling apparatus is charged with a very 
large proportion of the steam ordinarily 
consumed. Now of the fresh water sup- 
plied, that quantity required for cooking, 
drinking and washing purposes of course 
remains constant, but the make-up feed i3 
decreased in nearly the same proportion 
that the steam drawn from the boilers is 
decreased under like conditions, and far 
more so where, as in this case, we reduce 
the total number of steam cylinders in 
operation. The amount of steam required 
for the evaporator is, therefore, again re- 
duced and another source of saving in 
coal found. 

See now what could be done if electrical- 
ly-driven auxiliaries are used. In the first 
place, to provide for the space required 


for the extra generating units we should 


have to sacrifice some. coal-bunker space. 
It happens that on the Nashville“ there 
were two bunkers, one of seventeen and 
the other of nineteen tons capacity, situated 
on either side of the passage connecting 
the forward.and after fire rooms, either of 
which would make a splendid dynamo 
room. Say that the larger of these two 
was selected; we then have a total amount 
of coal carried of 381 tons instead of 400 
tons as at present, but taking a case where 
a prolonged stay at a given port was to 
be made, and assuming that we start with 
full bunkers, it would take only fifty days 
to get down to 200 tons with the present 
machinery and consumption, whereas 
72.4 days would be available with the 
electric equipment, à difference that 
would be nearly doubled were the coal on 
hand nearly exhausted before the bunkers 
were replenished. In addition, we would 
have the dynamos below the protective 
deck instead of above it as at present, a 
point of the greatest importance. 

It is not the purpose to enlarge here on 
the numerous other advantages, such as 
flexibility, ease of repair, gain in weight 
and safety, temperature and so on, that 
would accrue from the use of electric power. 
These points have been gone over before in 
other places, but this matter of economy 
is alone most important. The data from 
which the consumptions under the pro- 
posed circumstances were figured was all 
taken from the daily performance of appar- 
atus aperating under ordinary conditions 
and is in no way theoretical. The appar- 
atus is likewise in no sense special, so that 
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there would be no experimenting to do 
and no factors that could only be deter- 
mined after extensive trials. Let us hope 
that the advantages so plainly offered will 
be taken advantage of. 


Ge 
TYPES OF AMERICAN LIGHTNING 
ARRESTERS. 


BY H. E. RAYMOND. 


In types of lightning arresters the Gen- 
eral Electric Company have followed lines 
different from those which most of the 
other concerns have chosen, and this dif- 
ference lies in two distinct features. They 


do not pretend to prevent a rush of cur- 
rent in the direct-current devices, but 
make use of this momentary flow to cause 
its own destruction without injury to the 
dischargers and without the use of mov- 
able devices. 


FIG. I.—-ARC ARRESTER FOR STATION USE. 
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FIG. 5.— LIGHTNING ARRESTER IN- 


CANDESCENT CIRCUITS. 


FOR 


The General Electric Company makes 
use generally of the Thomson method of 
arc suppression by means of a mag- 


Reactance 
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netic blow-out. This is based on the prin- 
ciple that a current flowing through any 
medium in a magnetic field in a direction 
crossing the lines of force is acted upon 
in a manner tending to move it in a direc- 
tion approximately at right angles to the 
lines. It is precisely the same idea that is 
embodied in the rotation of a motor arma- 
ture. The arc is simply current flowing 
through air and a metallic vapor of such 
high resistance that the arc, which is a visi- 
ble indication cf the C’R, is a result. The 
arcing terminals and the poles of the mag- 
net are placed at four quarters, and so ar- 
ranged that the line of the arc will be at 
right angles to the lines of force in the sec- 
tion of greatest density. Where practical 
they are also so placed that the arc will be 
forced upward, the blow-out action being 
reinforced by the upward curvature caused 
by the current of hot air. 


2.—ARC CIRCUIT ARRESTER FOR HIGH 
VOLTAGE. 
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FIG. 4.—ARC 


INCANDESCENT CIRCUITS. 


Direct current lends itself with peculiar 
readiness to the use of this magnetic rup- 
ture, and the idea is involved in the design 


CIRCUIT ARRESTER CONNECTIONS. 
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of all their arc breaking devices using di- 
rect current. On the other hand, the sup- 
pression of an alternating current arc is 
a problem of very different aspect. The 
voltages of this system at the present day 
are so much higher than in any other use 
of commercial electricity, and the inappli- 
cability of alternating currents to the estab- 
lishment of a strong magnetic field render 
it necessary to employ other methods of 
protection to the apparatus per se. 

In order, therefore, to avoid the use of 
magnetic rupturing methods there is em- 
ployed in their alternating current arrest- 
ers a number of large metal dischargers in 
series with which is a resistance. The 
number of dischargers, ‘with their adjacent 
gaps and the amount of ohms resistance, 
are proportioned to the voltage of the lines 
which they are to protect. The resistance 
cuts down the possible flow of current suc- 
ceeding a discharge, and prevents an abso- 
lute short-circuit. This limited current is 
unable to heat the cylinders to the temper- 
ature necessary to the maintenance of an 
are before the reversal of e.m.f. in the dy- 
namo circuit brings the current to zero. at 
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FIG. 7.—THE LIGHTNING ARRESTER 
FOR RAILWAY CIRCUITS. 


which point it ceases to jump the gap. The 
large mass of the metal, with its propor- 
tional radiating surface, dissipates the heat 
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to such an extent that no amount or fre- 
quency of operation probable in practice 
is able to cause a sufficient temperature to 
render the cooling effect” inoperative. 

In both direct and alternating current 
apparatus their arc rupturing and prevent- 
ing methods permit the use of a very small 
air gap. This is very essential, as the 
striking voltage of any arrester is to a very 
great extent dependent on the shortness of 
its gap space. 

Fig. 1 represents the standard arc-circuit 
arrester for station use. This single form 
is adapted to circuits carrying a pressure 
not over 3750 volts, and is so designed that 


FIG. 8—RAILWAY ARRESTER, SHOWING RE- 
SISTANCES AND MAGNETIC BLOW-OUT. 


the current is all sent through the magnet 
coils, which are in series with the line. The 
small loss here is compensated by the per- 
manence of the field during operation. The 
line is connected to the upper right hand 
terminal and the machine to the lower lef 
hand. Any arc tending to hold across the 
discharge points its force in an upward 
direction by the field continually present. 
The divergence of these points and the up- 
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I2.—DOUBLE-POLE ALTERNATING AR- 
RESTER FOR I000 VOLTS. 


FIG. 


ward curvature of the arc lengthens it to 
such a degree that the amount of current 
supplied by an arc machine cannot cause 
the generation of enough heat to hold it to 
the dischargers. 
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For voltages higher than 3750 two ar- 
resters are arranged, so that their gaps and 
coils will be respectively in series, as in 
Fig. 2. The arc circuit arrester connec- 
tions are shown in Fig. 4. 

For incandescent service or direct-cur- 
rent up to 300 volts a series magnet would 
not be advisable, owing to the heavy cur- 
rents, and in the arrester for such circuits. 
Fig. 5, the coils are in shunt with a small 
auxiliary gap in series with the main gap 
but so situated that it will not be affected 
by the field. The drop across this gap, 
should current arc cross it, forces enough 
current through the magnet coils to gen- 
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FIG. 9.—ARRESTER FOR RAILWAY CIRCUITS, 
SHOWING GAP. 


erate a strong field, which blows out the 
arc in the main gap. Connections for this 
type of lightning arrester are shown in 
Fig. 6. 

For use of circuits of over 300 and up to 
850 volts the type illustrated in Figs. 7, 8 
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II.—CONNECTIONS FOR MAGNETIC 
ARRESTERS FOR DIRECT CURRENT UP TO 850 VOLTS. 


and 9 was designed. The higher volt- 
ages, and possible heavy arcing, made it 
advisable in this arrester, as in the A. 
C. type, to use a low resistance to limit 
the possible flow of current. The principle 
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is the same, and the use of the resistance 
renders it possible to use a gap no larger in 
this form than in those for much lower 
voltages. For railway service this is es- 
pecially important, owing to the dead 
grounding of one side. 

As it would not be permissible to place 
the magnet coils in series with the gap, and 
not advisable to connect them in series 
with the line, it becomes necessary, in this 
type, as in the incandescent, to provide a 
drop across them without offering an in- 
ductive path to the discharge. This is ob- 
tained by placing them in parallel with 
part of the resistance. In Fig. 11 the con- 


FIG. IO. —RAILMN ANT LINE ARRESTER FOR 


POLE USE. 


nections are shown in general detail. It 
will be noted that choke coils are recom- 
mended. These should be placed in all cir- 
cuits, where but very little wire could other- 
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FIG. 
ALTERNATING ARRESTER FOR 
1000 VOLTS. 


13.—SINGLE-POLE 


wise be run between the arrester and the ma- 
chinery protected. The cut shows the un- 
inclosed arrester for station use, and the 
type inclosed is an iron box for line and 
outdoor use. 
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The double pole arrester for alternating 
circuits is shown in Fig. 12. The dis- 
charging cylinders are 2 ins. in diameter 
and 2 ins. in height, and are screwed to 
studs fastened rigidly to the base. The re- 
sistance, which is of graphite, is clearly 
non-inductive. The various forms, which 
are simply convenient modifications of the 
same idea, are illustrated in Figs. 13 and 14. 

For voltages over 2000, the 2000-volt 
double-pole form is used as a standard 
unit, and is connected as a single pole de- 


vice, with such number in series as the 
voltage of the circuit demands. The volt- 
age necessary to bridge one gap is 1500 
volts, and their custom is to use one gap 
for each indicated thousand volts. On 
some very long lines with high voltage 
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FIC. 14.—1000-VOLT DOUBLE-POLE LINE ARRESTER. 
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the capacity of the cylinders and line causes 
a small spark to jump one or two gaps, and 
in this case a few extra ones are added. 
The low or short gap space enables a very 


slight increase over the line voltage to dis- 
charge to ground, making them peculiarly 
effective as a means for dissipating the 
gradual charge to which long lines are sub- 
ject. Connections for 1000, 2000 and 3000- 
volt systems are given in Fig. 15. 


Improvement of the Steam Engine. | 


IMPROVEMENT IN THE ECONOMY OF 
THE STEAM ENGINE. 


BY PROF. W. F. DURAND. 


Having in a preceding article cleared 
the ground by a discussion of general 
principles, and of the less available meth- 
ods for improving steam engine economy, 
we come now to the methods avail- 
able for decreasing the amount of water 
formed on the cylinder wall, and thus of 
decreasing the readiness with which the 
heat exchanges take place. To this end, 
four means may be mentioned: First, com- 
pression; second, the splitting up of the en- 
tire expansion into a series of stages, each 
taking place in a separate cylinder; third, 
the use of superheated steam; fourth, the 
provision of an additional supply of heat 
to the steam while on its way through the 
engine. 

Compression we may dispose of briefly. 
The steam shut in by the closure of the 
exhaust valve is compressed by the absorp- 
tion of mechanical work from the engine, 
and its temperature is correspondingly 
raised. The cylinder walls absorb heat 
from this steam and become, in turn, raised 
to a somewhat higher temperature. The 
action is quite incomplete, however, and 
aids but slightly in preventing the loss we 
are now considering. 


Splitting up the expansion into a series 
of stages produces the multiple expansion 
engine; compound, triple, etc. In such 
case all the heat used or wasted in the high- 
pressure or first cylinder is passed on to the 
next following, and so on. The use of the 
heat in a cylinder lower than the first may 
result in a partial loss, but small in com- 
parison with its total loss as when rejected 
to the condenser without doing work. In 
this way the loss due to initial condensa- 
tion becomes reduced nearly to that in the 
low pressure or last cylinder, and this, due 
to the small temperature range in the one 
cylinder, is small in comparison with the 
amount which might be expected if all the 
expansion were to take place in one cylin- 
der only. In a general way, it may be ex- 
pected that the loss due to initial condensa- 
tion will be reduced nearly in the ratio in 
which the number of cylinders or number 
of stages to the expansion is increased. 
That is, with a compound the losses will be 
about one-half those in a simple engine 
working between the same limits; in a 
triple, one-third, etc. 

Turning to the third method, we have 
already seen that superheating may con- 
duce toward economy, in so far as it means 
an elevation of the initial temperature 
within the cylinder, and an increase in the 
temperature range. Still more effectively 
the use of superheated steam conduces 
toward economy by aiding in the improve- 
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ment of the thermodynamic cycle, as 
above described. This favorable effect re- 
sults from the fact that with a suitable de- 
gree of superheat the initial deposition of 
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FIG. 15.—CONNECTIONS FOR ALTERNATING CURRENT ARRESTERS. 


liquid on the walls: may be much decreased, 
or even entirely prevented. This renders 
the heat exchanges between the steam and 
the walls less rapid and less extensive, and 
thus conduces toward economy, as above 
explained. 

Turning to the fourth means, the addi- 
tional supply of heat may be provided by 
means of jackets and by reheaters in the 
receivers of a multiple expansion engine. 

By the use of jackets, heat is supplied 
through the metal of the liner while the 
steam is expanded within the cylinder. This 
is the only method, of course, in the case 
of the simple engine. By the use of re- 
heaters heat is supplied while passing 
through the receivers. The action of the 
reheater is quite similar to that of the sur- 
face condenser, except that instead of the 
heat being withdrawn from the steam it is 
added to it. The exhaust steam passes 
either through or around a nest of small 
tubes, around or through which passes live 
steam from the boiler. In some cases the 
waste gases from the boiler have been used 
as the reheating agent. In either case the 
heat of the latter passes through the metal 
of the tubes—and as these are of brass or 
copper and quite thin, the transfer per 
square foot of surface is much more effec- 
tive than in the case of the steam jacket. 

We will now briefly compare the appli- 
cation of initial superheating and of reheat- 
ing to the improvement of the economy of 
the modern steam engine. 

Superheating the steam initially seems to 
be the more correct in principle, and, aside 
from its present practicability, the more 
efficient in action. A wide range of experi- 
mental data shows that in comparison with 
the same engine using saturated steam of 
the same pressure, gains may be made 
varying from Io per cent to 40 per cent, or 
even higher in extreme cases. Many well- 
authenticated and carefully performed ex- 
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periments show that gains of 20 per cent to 
25 per cent may be reasonably expected in 
simple engines using steam sufficiently su- 
perheated to keep it from falling sensibly 
below the saturated condition while in the 
cylinder, or, in other words, sufficiently 
superheated to prevent initial condensation, 
and its consequences on the transfer of heat 
to the condenser. This is attended, how- 
ever, by mechanical difficulties. The nec- 
essary elevation of temperature is some 
100 deg. to 150 deg. F., or more, above the 
temperature of saturated steam; and at 
these temperatures—450 deg. to 600 deg. F. 
—the superheating pipes, steam valves, pis- 
ton, etc., are subjected to corrosion and 
chemical deterioration, while the difficul- 
ties of efficient lubrication within the cylin- 
der become very great. With a lesser de- 
gree of superheat the gain will be corre- 
spondingly less, but even such a moderate 
elevation of temperature as 10 deg. to 20 
deg. shows a well marked gain in economy. 
With multiple expansion engines the funda- 
mental loss is less, and hence the percent- 
age of gain is less, but even in such cases 
gains of 15 per cent to 20 per cent have 
been noted. 

Superheating, where practicable, seems 
on the whole to be superior to any other 
means for reducing the internal heat loss. 
Compression offers a very incomplete and 
unsatisfactory means. Of all those men- 
tioned it is of the least value. Jacketing 
suppresses only a fraction of the loss and 
the jackets add to the cost and weight of 
construction without in many cases yield- 
ing a corresponding return. Reheaters are 
only applicable to multiple expansion en- 
gines, and the degree of superheat is lim- 
ited, though undoubtedly sufficient to ma- 
terially affect the economy. The splitting 
up of the expansion into several stages, as 
in the multiple expansion engine, is effi- 
cient to a marked degree, but the method 
has its limitations and the cost and weight 
increase with the number of cylinders em- 
ployed. Superheating distributes the addi- 
tional heat uniformly through the mass of 
steam used, and thus it is provided just 
when and where jt is needed. In spite of 
these advantages of superheated steam, it 
remains the fact that the mechanical disad- 
vantages connected with its successful use 
have thus far prevented its general intro- 
duction. 

While, therefore, high initial superheat- 
ing may be the most efficient mode of in- 
creasing steam engine economy, it does 
not follow that it is necessarily the most 
available, especially for multiple expansion 
engines. For such the use of reheaters 
seems to offer certain advantages, as fol- 
lows: 

In an engine of this character the loss 
has already been reduced by the subdivi- 
sion of the expansion into successive 
stages, and it then becomes a question of 
reducing as much as possible the individual 
loss in each cylinder, or more especially of 
that in the low-pressure cylinder. Now the 
number of expansions in each cylinder be- 
ing small, and the temperature range in 
the cylinder being correspondingly small, 
the initial tendency toward cylinder con- 
densation is small and requires a relatively 
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low degree of superheat to successfully 
overcome or to materially reduce it. Also 
in the low-pressure cylinder, where it is 
more especially important to overcome 
these losses, a relatively higher degree of 
superheat is the more readily obtained, be- 
cause the pressure and temperature in the 
preceding receiver are relatively low, and 
there will be thus a larger difference in 
temperature between the live steam and 
the steam in this receiver, and hence a 
more rapid flow of heat and greater eleva- 
tion of temperature, as desired. The de- 
gree of superheat which is necessary to be 
effective in the cylinders of a multiple ex- 
pansion engine is relatively small, probably 
not over 30 deg. or 40 deg. F. for each one, 
while even a smaller degree will produce 
markedly beneficial results. This amount 
of superheat is not sufficient to give rise to 
any mechanical or other difficulty, so that 
with reheaters, in which the highest degree 
of superheat will be less than these figures, 
rather than more, no departure from ordi- 
nary constructive practice or mode of op- 
eration is required. 

The beneficial action of reheaters will 
therefore be marked in proportion as they 
are able to superheat the steam passing 
through them, especially that entering the 
low-pressure cylinder. As actually fitted in 
many cases, reheaters are probably able to 
do little more than to assist in drying the 
steam as it passes through them. Even 
then the results are probably beneficial, but 
in much less degree than when a sensible 
degree of superheat can be produced. 

In all cases where supplementary sources 
of heat are used in order to decrease losses 
in the cylinders, it must not be forgotten 
that whatever saving is effected in the cyl- 
inder is at least partly offset by the ex- 
penditure in the jacket or reheater. It is 
the substitution of one loss for another. If 
the expenditure in the jacket equals the 
saving in the cylinder, as may be the case, 
then the apparent saving disappears en- 
tirely, or in extreme cases it might even be 
turned into a net loss. Usually, however, 
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the expenditure of a certain amount of 
heat in a jacket or in a reheater will pre- 
vent a much larger loss within the cylinder 
and thus leave a balance of net gain. Thus 
an analysis of experiments shows that in 
the case of simple engines the expenditure 
of heat in the jackets resulted in a saving 
within the cylinders of from five to seven 
times as much, while in compound engines 
the ratio of gains to expenses was from 
three to four.* Equally good, if not bet- 
ter, results are to be expected from the use 
of reheaters or of initially superheated 
steam. 

To sum up: The one thing needed above 
all others is to reduce cylinder condensa- 
tion. The transfer of heat to the condenser 
by means of the walls with dry or super- 
heated steam is comparatively small in 
amount. The great loss in the steam en- 
gine cycle comes from the exaggeration of 
this effect due to the presence of moist 
steam in the cylinder and a layer of con- 
densed water on the inner surfaces. 

To this end the use of highly super- 
heated steam is the most effective, but is 
attended with serious mechanical difficul- 
ties. These may in time be overcome. At 
present they prevent the general use of this 
means. More moderately superheated 
steam may be successfully used with good 
effect especially in the successive cylinders 
of a multiple expansion engine. In such 
case it may be satisfactorily provided by 
means of reheaters between the cylinders, 
or more especially just before the low- 
pressure cylinder, where it is the most 
needed. 

The most promising combination at 
present seems to be the multiple expansion 
engine (probably not beyond triple), with 
its naturally decreased loss by condensa- 
tion, combined with suitable means for 
moderately superheating the steam between 
the various cylinders, or particularly before 
entering the low-pressure cylinder, where 
the most serious loss is likely to occur. 
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Thurston on Bh ape Steam. Transactions 
m. Soc. M. E. Vol. XVII, p. 511. 


Among our Foreign Contemporaries 


Edited by CHARLES T. CHILD 


Magnifying Telephone Sounds.— 
Some very interesting experiments upon 
the amplification of the sounds of a tele- 
phone receiver were described by M. Dus- 
saud, in “Comptes Rendus.’ He produced 
a steady sound by means of an electrically 
driven tuning fork in front of a microphone 
transmitter. The receiving end of the cir- 
cuit was divided into four branches, in each 
of which was placed a receiver. From vari- 
ous combinations of the four receivers, the 
author concluded that the more numerous 
these were the louder would be the sounds. 
He also found it very desirable to collect 
the vibrations from both sides of the dia- 
phragm. By employing a set of collecting 
tubes from both sides of his four dia- 
phragms leading to a resonator of the 
shape and size of a human mouth, he was 


enabled to reproduce the sound of wind 
instruments and the human voice in a 
large hall accommodating 1,000 persons, 
with such loudness that they could be heard 
perfectly well in all parts of it. In experi- 
ments conducted on the State telephone 
system of Geneva, communication was es- 
tablished between the two subscribers, so 
that the receiver sounds could be distinctly 
heard in all parts of the room. For this 
experiment the transmitter battery consist- 
ed simply of the two Leclanché cells ordi- 
narily in use for the purpose. 


A Hysteresis Meter.—In Comptes 
Rendus,” Prof. André Blondel describes a 
very simple and beautifully ingenious in- 
strument designed by himself for the meas- 
urement of hysteresis of specimens of iron. 
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Referring to the illustration, m is a horse- 
shoe magnet adapted to be turned about a 
vertical axis by the handle and gearing. A 
delicately pivoted axis, a b carries at its top 
a support for holding a cylinder of punched 
rings of the metal to be tested, f and the in- 
dex i, which plays over a scale. On the 
lower part of the vertical pivot of the appa- 
ratus is a helical spring, r. It is evident 
that when the handle is turned and the 
magnet spun around there will be a corre- 


BLONDEL’S HYSTERESIS METER. 


sponding tendency for the bundle of rings, 
t, to turn in the same direction. Readings 
are taken by swinging the magnet through 
one complete revolution slowly or rapidly, 
as the case may be. 


Electro Chemistry in Switzerland. 
—According to the (London) “Electrical 


Review,” the Swiss Society of Chemical: 


Industry has just opened a competition for 
a treatise. This is to be of service in aiding 
the development of the electro-chemical in- 
dustry in Switzerland, and is, of course, to 
be on some subject connected with that in- 
dustry. A premium of $400 is offered to 
the author of the work winning the com- 
petition. The work must be sent to Dr. 
Henry Schaeppi, president Die Schweizer- 
ische Gesellschaft fiir Chemische Industrie, 
Mitlödi, Switzerland, by May īst, 1900. 
Full particulars of the competition may be 
obtained from Dr. Schaeppi. 


Acaty ene —Prof. Vivian B. Lewes 
recently delivered before the Society of 
Arts (London) a lecture upon acetylene, 
which was reprinted in full in the “Mechan- 
ical Engineer.” The history of the gas has 
been very interesting. Its first public ap- 
pearance seems to have been at a meeting 
of the Royal Dublin Society in 1836, when 
Edmund Davy exhibited the gas. He made 
it from a black substance, formed when the 
metal potassium was made by heating cal- 
cined tartar and charcoal together. This 
substance was decomposed by water and 
yielded the gas, which was then called bi- 
carburet of hydrogen. Over twenty years 
elapsed before anv important addition was 
made to the knowledge of the subject, 
when Berthelot began his classical re- 
scarches in 1859. 


The Resistance of the Human Body. 
—Messrs. Siemens and Halske have been 
making a long series of measurements, says 
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the “Electrician,” upon the electrical resist- 
ance of their own workmen and of men em- 
ployed at the sugar factory at Oschersleben, 
where recent fatal accidents occurred from 
low-pressure alternating shocks. It ap- 
“pears that there is absolutely nothing de- 
finite about the resistance of the body. 
Measurements from hand to hand of the 
men in the sugar factory varied from goo 
to 2,000 ohms. Measuring from the hand 
to earth, the men in each case wearing the 
wooden shoes customarily worn by Ger- 
man workmen, the resistance varied from 
14,000 to over 150,000 ohms. In the evapo- 
rating room the resistances lay between 
1,700 and 900 ohms. In the boiler house 
from 1, 200 to 3,000 ohms. One man in the 
repairing shop, who happened to have on 
new shoes, showed more than 150,000 
ohms, the remainder varying from 1,500 to 
7,000. All of these measurements go to 
show that the resistance of the human body 
is an absolutely meaningless expression, 
and one that electricians would do well to 
avoid in the future. 


Pulverization of Metals.—At the re- 
cent meeting of the German Electro Chem- 
ical Society, at Leipsic, Herr Bredig read a 
paper on some applications of the electric 
arc, which is translated in abstract in 
“L’Eclairage Electrique.” He discovered 
the curious fact that if an electric arc is es- 
tablished under water between metallic 
electrodes, such as zinc, lead, platinum, 
gold or silver, these metals are reduced to 
an extremely fine powder, which remains 
in suspension a long time, passing through 
most filters and giving distinctive tints to 
the liquid. The suspensions of platinum 
made in this way do not setttle, even after 
several weeks. It is probable that the 
metallic vapors of the arc, condensing in- 
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ELECTRIC STAGE HOIST, 


stantly in the cold water in the form of a 
sort of metallic fog, give rise to this 
strange phenomenon. The author explains 
that by this extremely simple means, with- 
out the aid of any chemical reaction what- 
ever, platinum wire may be converted into 
very finely divided platinum which has val- 
uable catalytic properties 


Lighting During Shut-Downs in 
Large Plants.—It appears that this ques- 
tion has excited considerable controversy 
in Europe, as between the relative merits 
of accumulators or a small unit of engine 
and dynamo kept in reserve for the lighting 
of stations during the time when the large 
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machines are shut down. L'Industrie Elec- 
trique” has a short note upon a paper re- 
cently read by M. Pierron upon the subject. 
It describes a little unit found useful for this- 
purpose, consisting of a steam turbine run- 
ning at 2,000 r.p.m., and direct coupled to 
a 12-kw. dynamo. It appears that ma- 
chines of this character have absorbed on 
power trial only 62 pounds of steam at 145 
pounds pressure per kw. hour of output: 
Or taking account of the low efficiency of 
the dynamo, a consumption of 40 pounds 
of steam per h.p. hour upon the low speed 
arbor connected to the dynamo. This little 
machine, while not very economical in its 
steam consumption, serves admirably for 
the lighting of a large power installation, 
and costs very much less than the necessary 
equipment of storage batteries for the same 
purpose. 

In connection with this question, it is- 
worth while for plant managers to look 
closely into this matter of station lighting. 
as an insurance. It may even be set down 
as a principle that a station should not be 
lighted from its own current; even gas, if 
no other source of current-supply is avail- 
able, being preferable. This is because a 
general break-down, such as the explosion. 
of a steam pipe or a boiler, or the break- 
ing of a main shaft, will instantly leave the 
plant in darkness at just the time when. 
light is needed for repair purposes and, in 
many cases, to avert a panic among the 
employees. 


Electrical Stage Appliances.--At his- 
toric old Drury Lane Theatre, in London, 
a very complete installation of electrical 
stage appliances has just been put in, says. 
the “Electrician,” which also states that 
this is the first attempt to apply electricity 
for stage purposes on a really large scale.. 


DRURY LANE THEATER. 


The plant consists of two big electric ele- 
vators, which operate sections of the stage 
floor, either section being capable of lift- 
ing a load of thirty to forty performers, 
with the ordinary scenery, etc. With the 
ever-increasing spectacular effects intro- 
duced upon the modern stage, where 
horses, carriages, sometimes even ele- 
phants, have to be taken into consideration, 
the construction has to be very solid; that 
adopted at Drury Lane being practically 
railway bridge trusses hung in cables, 
which are wound upon drums operated by 
motors. The illustration shows very clearly 
the method adopted. The sections are al- 
most counterbalanced, each of them 
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weighing a little over 434 tons. The travel 
of each is from 6 ft. 6 in. below the stage 
floor level to 10 ft. 6 in. above it. 


Frequencies. —An editorial note in 
“L’Industrie Electrique” gives some very 
curious facts about alternating current sup- 
ply stations in England. It appears that 
that journal has compiled the statistics of 
the. subject, especially examining the fre- 
quencies employed.” The results of this ex- 
amination are suggestive, because they 
show that arbitrary fancy is the only rule 
to which constructors and engineers deign 
to submit, if one can consider the absence 
of all rule to be a rule. In 75 alternating 
current stations we have found the follow- 
ing frequencies: 40 at Cardiff, Derby 
and Ealing; 50 at Blackburn, Edinburgh, 


Hammersmith, Harrowgate, Islington, 
Portsmouth, Preston, Southport, South 
Shields, Torquay, Wallasey, Westham, 


Woolwich; 55 at Sunderland; 60 at Ayr, 
Bedford, Bray, Croydon, Morby, St. Hel- 
ens; 67 at Reading, Taunton, Wakefield; 
68 at Tunbridge Wells; 70 at Brighton, 
Carlow; 75 at Burton-on-Trent, Keswick, 
Salford; 77 at Kingston-on-Thames; 80 at 
Altringham, Cambridge, Newcastle-on- 
Tyne, Scarborough; 85 at Blackpool, Bol- 
ton, Dublin, Eastbourne, Leeds, London 
Electric Supply; 85.5 at Lynton, Wokeby, 
Yarmouth; 85 at Newport; 86 at Halifax; 
87 at Coventry; 90 at Hampstead; 95 at 
Bristol, Cheltenham; 100 at Bath, Bourne- 
mouth, Chatham, Chelmsford, City of Lon- 
don, Clerkenwell, Coalbridge, County of 
London, Brush Co., Dover, Exeter, Han- 
by, Hastings, Huddersfield, Killarney, 
Lame, Lynmouth, Metropolitan Electric 
Supply Co., Newcastle-on-Tyne, Prescott, 
Shefheld, Wandsworth, Worcester; 125 at 
Fareham. 

At Leicester there are two (50 and 100), 
two also at Newcastle-on-Tyne, while at 
Scarborough the frequency varies between 
75 and 80, which is delightful for the opera- 
tion of constant speed motors.“ 


Platinum.—The “Mechanical World“ 
describes the platinum deposits of the Ural 
mountains as follows: It is nearly all found 
on the eastern side of the range, the de- 
posits of most value being confined to the 
districts of Nijni Tagilsk, Gora Blagodat, 
and Biseik. The first of these localities 
extends for about twenty-five miles to the 
south of the village, and, judging from the 
associated minerals, such as olivine and 
chromite, the deposits appear to be de- 
rived from the débris of a mass of serpen- 
tine known as Mount Solvaiska, or the 
White Mountain. The platinum is found 
in grains and nuggets—the largest of the 
latter known, weighing about 320 oz., is in 
the Imperial Museum at Vienna. The yield 
varies from 39 to 195 grains per ton. The 
richest deposits—those of the Martian 
River—are from 13 tc 16 feet thick, and are 
covered by 60 to 70 feet of overlying mate- 
rial, chiefly clay. The conditions of oc- 
currence in the other localities are similar, 
except at Gora Blagodat, where the bed- 
rock of the alluvium is limestone, but out- 
crops of porphyry and serpentine are found 
in the vicinity.“ 


AMERICAN ELECTRICIAN 


The Nernst Lemp.— The (London) 
“Electrical Review” abstracts from the 
“Frankfurter Zeitung” a short description 
of the new arrangements adopted by Dr. 
Nernst for his glow lamp. In this lamp 
the source of light is a rod of magnesia, 
which is rendered incandescent by the 
passage of an electric current. If the mag- 
nesia is heated to a sufficient point it be- 
comes an electrolytic conductor, but the 
principal difficulty with the lamp hereto- 
fore has been the initial heating of the 
magnesia, which, when it is cold, is a very 
perfect non-conductor. 


FIG. I.—NERNST LAMP. 


Referring to the diagram, Fig. 1, one of 
the new arrangements consists in putting 
the magnesia rod, A, at the focus of a 
concave reflector, on the inside of which 
is wound a spiral of platinum, D. This 
wire is first heated to incandescence by the 
current, and the heat so focussed upon the 
magnesia soon renders it hot enough to 


FIG. 2.—NERNST LAMP. 


become conducting when the main current 
is switched through it. 

Another arrangement is shown in Fig. 
2. Here the magnesia cylinder, A, is 
placed in a sort of electric oven, C, heated 
similarly by a coil of platinum wire, while 
a solenoid, G, is included in the main cir- 
cuit. When the magnesia is hot and the 
current turned through it, this solenoid 
acts against the spring, F, and pulls down 
the cylinder, A, out of its enclosing oven. 


Becquerel Rays.—The “Electrician” 
abstracts an article by Herrn. Elster and 
Geitel in “Wiedemann’s Annalen, upon 
this most interesting subject. Perhaps the 
most puzzling question of physics is the 
origin of uranium rays. Uranium and tho- 
rium and some of their compounds have 
the property of continually sending out 
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rays, called Becquerel rays after their dis- 
coverer, which exert photographic effects 
through opaque substances, and in many 
ways behave like the well-known Rontgen 
rays. While the origin of the latter is 
fairly well known and their nature in a fair 
way to be explained, the energy displayed 
by uranium is seemingly in open defiance 
of the law of the conservation of energy.. 
To account for them, three very daring hy- 
potheses have been put forth. Mme. Skiv- 
dowska-Curie supposes that the whole of 
space is pervaded by rays, somewhat more 
subtle than the familiar X-rays, which are 
only absorbed by bodies of high atomic 
weight, such as uranium. Sir William 
Crookes thinks that these substances have 
the strange power of absorbing some of the 
kinetic energy of molecules of gases im- 
pinging upon them,and radiating it in the 
form of Becquerel rays. A third hypothesis 
supposes that uranium combines with some 
unknown constituent of the atmosphere. 
The authors above referred to have been 
endeavoring to discriminate between 
these hypotheses, using a highly efficient 
uranium pitch ore for the purpose. They 
tried it in a vacuum and noted no differ- 
ence. This is a serious blow to both the 
chemical hypothesis and Crookes’ assump- 
tion. They then took their uranium to the 
bottom of a mine, nearly 3,000 feet deep, to 
see if this would free it from the hypotheti- 
cal rays of Mme. Curie’s hypothesis, but 
found that that expedient did not affect the 
uranium. Unless, therefore, these rays are 
capable of penetrating about 3,000 feet of 
rock, the last of the three hypotheses is 
clearly untenable and the question more of 
a puzzle than ever. 


Electricity and the Supply of Cop- 
per.—The ‘Mechanical Engineer” gives 
some interesting figures on the supply and 
utilization of copper. In 1897 the United 
States produced 212,000 tons, against 184,- 
ooo produced by all other countries, and 
had a considerable surplus for exportation. 
The revival of electrical enterprise in the 
United States, however, may have the ef- 
fect of reducing this. The Australian out- 
put is increasing, but the supply from 
Spain and Portugal seems to be decreas- 
ing; Canada produces a small but increas- 
ing quantity; Mexico is increasing her out- 
put, while that of South Africa is nearly 
stationary. One other important copper 
producing country, Chili, shows a fairly 
steady increase. No acceptable substitute 
has yet been found to take the place of cop- 
per for industrial purposes, especially for 
electrical conductors; so that an increase 
in electrical appliances creating an in- 
creased demand makes an increased supply 
a necessity. Where this is to come from is 
a question. 

So far as electrical conductors in ma- 
chines such as dynamos are concerned, this 
seems correct, but there is little need to ap- 
prehend any difficulty from failure to find a 
satisfactory substitute for copper for out- 
side construction work. The price of alu- 
minum has fallen, from one which ranked 
it with the precious metals a few years ago, 
to a point at which it already begins to 
compete with copper as a metal for line 
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construction. Possessing many advantages 
which copper has not and cannot have, 
such as lightness and freedom from corro- 
sion, it will not require a very much great- 
er cheapening to make it the only accept- 
able material for transmission lines of 
whatever character. Meanwhile electrical 
engineers have strangely neglected the 
possibilities of iron conductors, and it is 
only in such recent installations as the Chi- 
cago elevated railwavs that we have seen 
iron feeders employed with perfectly satis- 
factory results. 


The Exhaustion of Gutta Percha.— 
The “Engineer” reviews two recent French 
articles on the danger of the exhaustion of 
gutta percha, and adds its own note of 
alarm to the somewhat pessimistic view 
taken by the two in question. 

M. Lazare Weiller, writing in the “Revue 
des Deux Mondes,” seems to have uttered 
the first warning. He was followed by M. 
Companaire, who, writing in “' Electricien,“ 
says that the days of submarine cables are 
numbered. Gutta percha has been dis- 
covered nearly sixty years. Ever since the 
first cable was laid between Dover and 
Calais, in 1851, the use of this gum as an 
insulating substance has been an absolute 
necessity. Innumerable experiments, with 
a view to substituting other materials for 
it, have failed, and the attempts have been 
practically abandoned. A further difficulty 
has been found in the fact that of the 
various kinds of gutta percha, only two, 
produced exclusively in a district a few 
hundred miles in extent, in the Malay 
Peninsula, are useful for this purpose. Al- 
though several varities of trees produce 
gum, there is said to be but one method of 
gathering it, that of cutting down the tree. 
Contrary to the case of the india rubber 
tree, simple cuttings made in the bark are 
not sufficient. 

When the report got abroad recently that 


an American cable was to be laid across 


the Pacific Ocean, the price of gutta percha 
rose 40 per cent to 50 per cent in a few 
days. It is stated that at this moment there 
are not ten tons of the gum to be found in 
France fit for use in a submarine cable. 
Until a new substance shall have been dis- 
covered capable of taking its place, there 
seems to be but one remedy for the gravity 
of the situation—the formation of nurseries 
for growing young trees. Unless the trees 
are to disappear from the face of the earth, 

they must be preserved, like game. While 
there is little doubt that Java, Borneo and 
Sumatra offer favorable ground for experi- 
menting with the cultivation of the tree, 
nothing has been done to secure the supply 
of this product, which is absolutely essen- 
tial to continued intercourse between the 
nations of the world. 


Some Swiss Electrical Appliances.— 
In the “Bulletin de la Société Internation- 
ale des Electriciens” is published a long 
account of a journey among the various 
electrical works and installations in 
Switzerland by the pupils of the Ecole 
Supérieure D’Electricité, in Paris. It 
fully describes a number of installations 
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with various methods in use, and among 
others, the novel and ingenious arrange- 
ments illustrated below. 

Fig. 1 refers to a rheostat used by a com- 
pany in Geneva, which is arranged to give 
a wide variation of resistance by very slow 
Steps. Its arrangement is readily under- 


FIG. I.—-SLOW-STEP RHEOSTAT. 


stood from the illustration. The two rheo- 
stats of which it is composed are geared to- 
gether, so that while the tongue of the one 
on the left is making one complete revolu- 
tion, that of the other moves forward one 
step. By making the total of the succes- 
sive steps on the left-hand rheostat equal 
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FIG. 2.—HIGH-TENSION MAIN-LINE FUSE. 


to one step on the right-hand, it will be 
seen that by turning the left-hand tongue 
a sufficient number of times, the whole 
resistance may be inserted in small steps. 
Fig. 2 shows an arrangement for a high- 
tension fuse in use at Wynau. The porce- 
lain plug in the middle of the apparatus is 


Fig. 3o. 


FIG. 3.—STARTING RHEOSTAT AND SWITCH 
FOR THREE-PHASE MOTOR. 


simply a strain-insulator. Between the two 
copper horns at the ends of this are 
stretched a large lead fuse wire, of short 
length, and a very thin copper wire; the 
resistances of the two being so adjusted 
that the lead wire becomes hot and melts 


first. This, of course, shunts the whole 
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current through the fine copper wire, which 
is instantly volatilized, but it is so long that 
no arc follows. This instrument is said to 
have given very satisfactory service. 

Fig. 3 shows a very simple starting 
switch and rheostat for a three-phase 
motor, which scarcely needs description. 
At the bottom of the three cups is mer- 
cury, upon which floats acidulated water. 
By the winch and handle arrangement 
shown on the right, the three contact-pieces 
can be lowered until full metallic connec- 
tion is made with the mercury, the resist- 
ance, of course, being cut out as they de- 
scend through the water. 


Electrical Machinery in Prussia.— 
Some very interesting statistics regarding 
the growth of the use of electrical machin- 
ery in Prussia are given in the “Practi- 
cal Engineer.” It appears that in 1891 
there were 983 dynamos in use, of 49,489 
total h. p. At the beginning of 1898 there 
were 3, 305 in use, with a total horsepower 
well exceeding one quarter of a million. 
During 1897 alone the horsepower em- 
ployed for driving dynamos increased by 
66,800. The purposes to which dynamo- 
driving power is put show that the electric 
power industry is quite well developed in 
that country. In 1897 lighting absorbed 
154,772 h.p.; lighting, combined with power 
transmission, 84,216 h.p.; and motor-driv- 
ing, 10,785 h.p., the rest being devoted to 
various miscellaneous purposes. 

It would be exceedingly interesting to 
see some statistics of this kind for Ameri- 
can electrical industries. While the Prus- 
sian showing is very respectable, it is likely 
that New York city alone will soon be able 
to show as great a utilization of electric 
power. 

Space Telegraphy.—Two very impor- 
tant papers have recently been read before 
the (English) Institution of Electrical En- 
gineers by Dr. Oliver Lodge and Mr. S. 
Evershed. Both described researches upon 
a method of electro-magnetic space tele- 
graphy differing from the familiar ether- 
wave system of Marconi and from any 
other that has been suggested as a possible 
practical method. In brief, it was demon- 
strated that if two circuits are arranged hori- 
zontally, each of considerable size and sep- 
arated by a great distance, signals may be 
exchanged between them by the use of 
pulses of alternating current in the sending 
circuit and a telephone receiver, or other 
delicate detecting instrument in the receiv- 
ing circuit, provided the latter be “tuned,” 
so that its natural period of vibration cor- 
responds to that of the alternator at the 
sending end. This tuning is easily accom- 
plished by the use of condensers and reac- 
tance coils. It was demonstrated that 
with circular circuits about 65 miles in 
diameter, of one turn each, the wire being 
about o gauge, that signals could be ex- 
changed at a distance equal to the diameter 
of the earth. 

The demonstration, however, was based 
upon the assumption that the conducting 
mass of the earth would exert no apprecia- 
ble absorption upon the long electro-mag- 
neti: waves issuing from a coil of this char- 
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acter under the action of an alternating 
current of ordinary frequency. This as- 
sumption is, of course, not warranted, but 
at present there are no experimental data 
upon which to base an estimate of the 
amount of this absorbtive action, while 
most considerations lead to the belief that 
it will be very small. 

Dr. Lodge has devised a number of re- 
ceiving instruments, as delicate as they are 
ingenious, to replace the less sensitive tele- 
phone. The fundamental principle upon 
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which they operate is the vibration in a 
strong magnetic field, of a very small and 
light coil. This receives the minute im- 
pulses of current and is supported upon a 
stretched wire, one end of which is at- 
tached to a large wooden sounding board. 
This arrangement may be tuned so as to 
become extremely sensitive for a note with 
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which it is in unison and not sensitive to 
accidental disturbances. 

The instrument employed by Mr. Ever- 
shed is shown in the illustration, which is 
almost self-explanatory. A loop of hard, 
non-magnetic wire is arranged, as shown, 
in the field of a powerful magnet, and is so 
adjusted that its period of free vibration is 
equal to that of the electric vibrations it is 
intended to detect. This very simple ar- 
rangement is said to be extremely sensitive 
and not liable to be disturbed by external 
influences. Its indications are noted either 
by the visible vibration of the wire loop, or 
else by causing this to work a relay con- 
tact. . 

It is probable that this work is the long- 
est step in the direction of space telegraphy 
over great distances that has yet been 
taken. Despite the beauty of the ether- 
wave methods recently so much exploited, 
it has always been evident that these were 
strictly limited to short-distance work, 
and that it would be impossible to extend 
them to limits much beyond those at pres- 
ent attained. These new systems seem to 
contain germs of possibility. Whether or 
not it will be possible to signal across 
the Atlantic with large wire loops it is not 
necessary to discuss, but one is fully at lib- 
erty to imagine that, should it prove true, 
the lack of gutta percha, noted elsewhere 
in these columns, will not be so serious a 
matter after all. 


Northwestern Electrical Convention. 


SEVENTH ANNUAL CONVENTION OF THE 
NORTHWESTERN ELECTRICAL 
CONVENTION. 


The seventh annual convention of the 
Northwestern Electrical Convention, held 
at Milwaukee, Wis., January 18, 19 and 20, 
scored another success for that vigorous 
young electrical body which, though 
founded but six years ago, has now the 
largest membership of any similar body 
in the United States. The attendance was 
not as large as at some previous meetings, 
but the character of the papers read and 
the interest shown in the objects of the 
association by those present made the 
meeting an extremely interesting one. 

The absence of exhibits curtailed one 
feature that had added greatly to the liveli- 
ness of previous meetings. It was the 
sense of many present that while the meet- 
ings were somewhat better attended than 
would have been the case if the attention of 
members had been distracted by a com- 
mercial exhibition, it is doubtful if the 
loss of instruction that would have been re- 
ceived from such an exhibition was com- 
pensated for. 

In the business discussions, several im- 
portant points came up, affecting the inter- 
ests of members from other States than 
Wisconsin, the final solution of which may 
result in the broadening of the scope of the 
association. Many of the Wisconsin mem- 
bers object to being assessed to assist in 
defeating adverse legislation in other 
States, the great majority of membership 


being from the State named. There was 
also objection to the meetings of the as- 
sociation being held outside of Milwaukee. 
A suggestion that appeared to meet with 
favor was that each State should have a 
separate protective organization, which 
would do away with the chance of a com- 
plication that might sometime affect in- 
juriously the body now accepted as a rep- 
resentative of Northwestern central station 
met in general, and bring into greater re- 
lief its social and educational features. 
Very commendably it was voted to hold 
hereafter but one meeting a year, omitting 
the midsummer convention. Officers in 
the future will be elected the last day of 
the annual meeting, the meeting to be pre- 
sided over by the retiring president. 
President Copeland, in his address, called 
attention to the fact that though but six 
years old, the Northwestern Electrical As- 
sociation has now the largest membership 
of any similar body in the United States. 
This success he ascribes to the fact that 
the association aims to come in close con- 
tact with the practical man and to treat the 
practical questions involved in the every- 
day operation of central stations; that the 
large majority of its members are men of 
the Northwest, whose vitality, self-reliance 
and eagerness not only to learn but to 
teach, are great factors toward success: 
that the cost probably is the lowest of any 
similar association in the country, and that 
the combination of business and pleasure 
which characterizes the programme, and 
the atmosphere of good fellowship that pre- 
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vails at the meetings, are strong attractions. 
President Copeland recommended that 
only one meeting a year be held, to be con- 
vened in January, and that some systematic 
plan be adopted to compile and issue to 
members published articles of interest to 
them, such as articles on municipal owner- 
ship, reports of cities operating their own 
plants, etc. Another suggestion was that 
the association have a representative at 
each State capitol in its territory, to ex- 
amine all bills introduced into the Legisla- 
ture and report promptly on those that in 
any way affect electrical interests. He 
also recommended that the dues of mem- 
bership be raised to $10 a year and that 
officers be elected at the end of the conven- 
tion. 

The following officers were elected for 
the ensuing year: President, Henry L. 
Doherty, Madison, Wis.; first vice-presi- 
dent, John H. Harding, Laporte, Ind.; 
second vice-president, S. B. Livermore, 
Winona, Minn.; secretary, Thomas R. 
Mercein, Milwaukee, Wis. Board of di- 
rectors, Col. W. W. Bean, St. Joseph, 
Mich.; J. H. Culver, Decatur, III.; George 
Innes, Eagle Grove, Iowa. 

Below are given abstracts and discus- 
sions of the papers read except three, which 
will appear in the next issue, those reserved 
being as follows: “Inductive Loads on Al- 
ternating Current Transformers,” by Prof. 
D. C. Jackson; Design of Secondary Cur- 
rents in Alternating Current Plants, by 
George L. Thayer; ‘Electricity Direct 
from Coal,“ by Prof. A. J. Rogers. 


THE QUESTION BOX. 


At this meeting the new feature of the 
question box was first tried, but, owing to 
lack of time, but one question, What is the 
best way to enlarge the arc, incandescent and 
motor capacity of a plant that is now filled 
up in all departments?” was considered. In 
answer Mr. Doherty suggested that an al- 
ternator with a reserve capacity for future 
needs be put in and the arc lights near the 
station be changed over to transformers, 
cutting them in and out with knife blade 
switches. Mr. Schott considered that the 
only way to answer the question, aside 
from the arc end, is that the true way is 
to take care of the incandescent and power 
load by. putting it on a meter basis. He 
said that in one case the arc lights in a 
large district were changed from series arcs 
on a flat rate to incandescent arcs on a 
meter basis, and while during the first year 
the loss of income was large, the third 
year showed that the average rate was 
higher than when on a flat rate basis. Mr. 
Livermore suggested closer regulation of 
the plant and the use of 3-watt lamps, or 
the employment of 3-wire modern trans- 
formers; with the latter he made a saving 
of eight amperes at 1100 volts by replacing 
49 cld-type transformers with eleven 3-wire 
modern transformers Mr. Frund said that 
several years ago, when his plant was well 
loaded with 4-watt lamps, he substituted 3.1 
watt lamps and this avoided putting in new 
machinery that time. The business was 
then changed over from a flat rate to 
meters with a consequence that one 60-k.w. 
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machine did the work which previously re- 
quired two such machines, and the ser- 
vice was more satisfactory. Mr. Thayer 
spoke of an alternating plant using small 
transformers and having a 500-volt power 
circuit and a series arc circuit, which had 
reached its limit. It was then gradually 
changed over to two-phase alternators, 
new transformers and induction motors, 
the series arcs being retained, but with 
many extra arcs going on the alternators. 
Mr. Grover said that in changing from the 
flat rate to a meter rate he found that the 
revenue went down the first year about 20 
per cent, but that the operating expenses 
decreased about 33 per cent; while the sec- 
ond year the income increased 50 per cent 
and the operating expenses still remained 
about 30 per cent less than previously. 
Mr. Thayer described a complicated sys- 
tem of charges which he employs. He 
stated that his company is gradually work- 
ing over to a meter basis, at present about 
40 per cent of the load being on meters. 


SYSTEMS OF METER RATES. 


A paper by E. L. Debell discussed the 
question of flat meter rates and differential 
charges. Flat rates were pronounced 
neither logical nor satisfactory. Local con- 
siderations should be studied, he stated, in 
considering the adoption of differential 
rates, for if little or no demand can be 
found for current during the station slack 
hours, even at a very low rate, the success 
of the system would be doubtful, while if 
on the other hand, a large demand could 
be worked up, the system would be highly 
profitable to the station and prove satisfac- 
tory to the public. He stated that a device 
suck as the Wright demand indicator 
should be useful to stations selling cur- 
rent on the flat rate plan, as monthly rates 
could be made for each customer, based on 
the greatest number of Jamps they would 
use at any one time. In the case where a 
large number of lights were to be used on 
special occasions, the indicator could after- 
wards be reset. 

Part in the discussion which followed 
was taken up by Messrs. Thayer, Copeland. 
Livermore, Grover, Innes, Schott, Nor- 
cross, McCullough, Lord and Frund. Mr. 
Thayer considers that one of the objections 
to the Wright demand indicator is that it 
cannot be applied in the case of halls, 
lodges, theatres, etc., and that there is an 
expense entailed in the case of residence, 
since the meter has to be reset after enter- 
tainments or when an unusual number of 
lights are used. These disadvantages, how- 
ever, he did not think serious, and the 
system ought not to be condemned for 
them. Mr. Livermore said that some 
months ago his plant arbitrarily cut off flat 
rates and since that time he has secured 
his best customers. Mr. Grover Stated 
that from the time, three years ago, when 
the station was changed over to the meter 
ratc, the business has increased almost 100 
per cent and is more profitable. After in- 
creasing the number of lights by 3200, it 
was only necessary to purchase 400-light 
capacity in transformers, owing to the re- 
arrangement of circuits, whereby a number 
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of residences are now on a single trans- 
former. By this means the capacity of the 
plant was doubled, the revenue is almost 
double and the ampere output is less than 
that under the flat rate with about half the 
number of lamps. Mr. Innes said that ow- 
ing to the small use of lamps by some of 
his customers, the bills of some ranged, at 
times, from 5 to 19 cents per month, the 
small amount being partly chargeable to 
the error of meters on a small current. Re- 
cently he has informed his customers that 
in the future the minimum charge would be 
$1.00 a month. Mr. Debell said that he 
charges a minimum of $1.00 per month for 
16 c.p. incandescents, having first tried the 
mirimum of 25 and then 50 cents. Mr. 
Schott described a system of contracts 
based upon a minimum guarantee with a 
large discount for any excess. Mr. Debell 
stated that the rates charged by his com- 
pany were 15 cents per kw. hour, with 
discounts varying from 10 per cent on bills 
amounting to $5.00 or less, up to one-third 
on bills amounting to $15.00 or more. Mr. 
Frund said that his company charged a 
minimum rate of $1.00, or a minimum of 
not less than 15 cents a lamp. 


UTILIZATION OF EXHAUST STEAM. 


J. H. Harding, in a paper gave an ac- 
count of a system installed in connection 
with the electric lighting plant at La Porte, 
Ind., for the utilization of the heat from 
exhaust steam for residence heating. The 
Yaryan system was installed at La Porte in 
1897 and has since given great satisfaction. 
In the station house is a storage tank of 
about 55,000 gals. capacity, the water in 
which is heated by the exhaust steam to a 
temperature of 160 degs. The water at this 
temperature is pumped into the supply 
main and returns to the tank at a tempera- 
ture of 130 degs. 

The mains are so arranged that the re- 
turn water can be run back through the 
tank or pumped direct through a bypath to 
the return main, a sufficient amount of hot 
water being taken from the tank to bring 
the outgoing water up to the desired tem- 
perature. The pipes are installed four feet 
below the surface in a box surrounded by 
an air chamber; that is, the sides, top and 
bottom of the box are each of two boards 
separated by a distance piece. Over the 
top of the pipes is placed a sheet of as- 
bestos. 

In reply to an inquiry, Mr. Harding said 
there was no sign of decay in the boards, 
which he ascribes to the fact that the heat 
from the mains is sufficient to keep dry the 
dirt in immediate contact with the boards. 
In the station part of the exhaust steam 
goes direct into the condenser forming 
part of the system, and part through a coil 
located in the bottom of the storage tank. 
Expansion is provided for every 600 or 800 
feet along the mains by an expansion sec- 
tion. 

The discussion was participated in by 
Messrs. Stahl, Thayer, Korst, Debell, Lord, 
Frund, Norcross, Innes, Doherty, Shott 
and Copeland. Mr. Stahl added many de- 
tails relating to the La Porte plant. He 
said there was no corrosion of pipes, the 
reason being that the water passed through 
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them was not distilled water, the storage 
system being supplied with ordinary water. 
As to distribution, radiators are connected 
in parallel on the mains and the water 
flows through all the piping of the building 
continuously. The drop at an end of a 
main does not exceed four or five degrees. 
The temperature of the houses is con- 
trolled by raising or lowering the tempera- 
ture of the water according to the condi- 
tions of the atmosphere, both with respect 
to temperature and wind. The average 
temperature of the water is 160 degs. for 
freezing temperature, and the temperature 
is increased 1 deg. to each degree of drop 
in the outside temperature. For very low 
temperatures a back pressure is put on the 
engine, which increases the temperature of 
the exhaust and, therefore, of the storage 
water. During the hours of light load, 
live steam was formerly used to make up 
any deficiency, but at present water from a 
boiler is turned into the system. 

Mr. Stahl advises the use of thermostats 
to keep the temperature of a house con- 
stant, and to operate the thermostatic ap- 
paratus an air compressor should be set up 
in the station and a third pipe laid in the 
boxes, with small taps to convey com- 
pressed air into the house. By this means 
the temperature of a house can be kept ab- 
solutely constant, and such a thermostatic 
arrangement would also simplify the heat- 
ing system in several respects. 

The cost for heating at La Porte is 12% 
cents per sq. ft. of radiating surface. In an 
ordinary eight-room house there would be 
about 600 sq. ft. of radiating surface, which 
would bring the yearly cost up to $75. A 
charge of 30 cents per sq. ft. is made for 
installing the radiators, $20 for the thermo- 
static accessory, and $25 for steam connec- 
tions, making a total cost of $225 for instal- 
lation. 


CENTRAL STATION DESIGN. 


Mr. B. J. Ainold presented a paper on 
the subject of the present trend of central 
station design. Mr. Arnold considers that 
the belted station is obsolete. The latest 
practice consists of water tube boilers ca- 
pable of carrying high steam pressure. 
Mechanical stokers or improved furnaces 
or grates. Self-supporting brick or steel 
stacks, the latter costing less than the brick 
stack and for all practical purposes is 
equally as good and can be maintained a 
sufficient number of years to warrant its 
adoption in almost every case, if properly 
looked after. High pressure steam piping 
is not duplicated as was thought necessary 
by engineers cight or ten years ago. It 
has become the accepted practice to install 
as large engines as practicable, and these 
are almost invariably compound engines 
where it is possible to condense, and in 
most cases also when exhausting into the 
atmosphere. The tendency toward triple 
expansion engines is not as strong as it 
was five years ago, as the extra cost scarce- 
ly justifies the improved economy. Di- 
rect-connected generators of large capacity 
should be used. The use of economizers 
wil! result in an economy ranging from 5 
to 7 or 8 and sometimes as high as 10 per 
cept. Mechanical draft is well spoken of, 
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principally where economizers are used, 
among its advantages being the absence of 
a smoke pipe and the control given over 
steaming. 

Where water for condensing cannot be 
cheaply obtained, cooling towers and tables 
ma. be used, as they will effect an economy 
of about 15 per cent. Mr. Arnold believes 
that there is an economy in the use of elec- 
trical driven auxiliaries, such as air and 
boiler pumps, etc. As to converters, one 
type consists of synchronous motor driving 
series arc machines, which will give a com- 
bined efficiency of from 72 to 75 per cent, 
while the efficiency of the rotary converter 
ranges from 9o to 97 per cent. The recti- 
fier for producing direct from alternating 
currents is referred to, and Mr. Arnold 
considers that it deserves consideration in 
this country, as it would cost much less 
than a rotary converter and has an efh- 
ciency of about 97 per cent. The rotary 
converter, run as a generator, is recom- 
mended, the efficiency of such a machine 
varying from 92 to 97 per cent. Mr. Ar- 
nold believes that the multi-circuit dynamo 
will be the arc machine of the future if the 
series arc is to survive. Such a machine 
will probably not have an efficiency greater 
than 80 to 82 per cent, and it is therefore 
open to the same objection as the present 
series arc machine. 

Mr. Arnold referred to three principal 
types of central station which have lately 
been built and representing the latest prac- 
tice. A composite station consists of two 
or more independent steam units carrying 
upon the engine shaft direct-connecting 
generators for light and power, and in ad- 
dition a fly wheel driving shafting, from 
which direct-current arc machines or other 
old style machines derive their power. This 
type is pronounced admirable for utilizing 
out-of-date machinery. The second type 
consists of independent engines carrying 
direct-connecting generators, and is ad- 
mirably adapted for plants where but one 
kind of current is delivered. The third type 
is known as the Arnold system, which con- 
sists of any type of generators mounted on 
independent bearings upon hollow shafts, 
and so arranged that either generator is 
available from two engines. This enables 
a generator to be released immediately 
from its engine and taken up from the 
second engine at once, and this is pro- 
nounced the chief advantage of the sys- 
tem. 

Were it not for the motor, the alter- 
nating current central station would, Mr. 
Arnold considers, be the ideal one, but at 
present there is lacking a self-starting mo- 
tor which will operate successfully on vari- 
able loads without seriously affecting the 
balance of the plant, and also a lamp pro- 
ducing a given amount of light with the 
same consumption of energy and the same 
cleanliness as the direct-current enclosed 
arc lamp. The chief difficulty at the pres- 
ent time is to get an alternating motor for 
pritting press work, which is exacting in 
the extreme, and for electric elevator work; 
alsu a better arc lamp, as the present alter- 
nating current arc leaves a slight deposit 
of ashes, which requires the globe to be 
cleaned oftener than that of the direct-cur- 
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rent enclosed arc lamp, and it absorbs 
more energy than the latter type. 

In conclusion, Mr. Arnold stated that he 
believed the connecting link between the 
present direct-current station and the future 
alternating station lies in the use of rotary 
converters driven as generators. Mr. Ar- 
nold referred briefly to a magnetic clutch 
he has recently designed, which will trans- 
mit 3000 horse power with a consummation 
of energy of less than one-quarter of a 
horse power. 


ELECTRICAL VEHICLES AND THEIR RELATION 
TO CENTRAL STATIONS. 


Mr. H. M. Maxim, in a paper, directed 
the attention of those interested in central 
station matters to the probable effect on 
central stations of the general use of elec- 
trical vehicles. After sketching the develop- 
ment of automobiles, Mr. Maxim said that 
at present the industry is on a firm practi- 
cal commercial basis and that the imme- 
diate future contains the brightest promise. 
Recently the electric carriage has come 
into increased prominence, even abroad in 
the home of the gas and gasoline carriage, 
and so generally is the value of the former 
becoming recognized that he believes there 
are few who will deny but that it is pre- 
eminently the superior. As to the storage 
battery for use in electric vehicles both 
here and abroad, a combination of pasted 
and solid plates has been adopted. The 
present state of the art requires that a cell 
should show a capacity of 3.5 to 4 amp. 
hours per Ib. of cell complete, at a dis- 
charge rate of not less than 1.3 amps. per 
Ib. of complete cell, with a possibility of 
an increase of this rate to 4 or 5 amps. per 
Ib. of cell for short periods without injury, 
and capable of being charged from empty 
to full in 3 hours or thereabouts. With a 
battery coming up to these specifications a 
mileage of 35 can be obtained under favor- 
able road conditions with an electric phae- 
ton seating two people. 

The usual American practice is to equip 
vehicles with 44 cells in rubber jars, 4 
groups of 11 cells each being boxed to- 
gether. This makes a combination that can 
be charged from a IIo-volt circuit, and 3 
speeds can be obtained by merely changing 
the grouping of the boxes, giving 22, 44 or 
88 volts at the motor terminals. While the 
combination of resistance and the altera- 
tion of the field connection of the motors 
can be used for further speed variation, it 
is found that the above simple changes in 
the cell groupings are ample for all pur- 
poses. 

A description of a Columbia carriage is 
given as follows: Weight complete, 2000 
Ibs.; weight of battery, goo Ibs. The con- 
trolling apparatus consists of a foot lever 
connected to a band brake, a steering lever 
on the driver’s right hand, a controlling 
lever on his left, a push button for a signal 
bell in the controller handle, and a foot re- 
versing lever, used only preliminary to 
backing. The carriage can be turned in a 
26-ft. circle and can be stopped on the level 
when going at the rate of 10 miles per hour 
within 25 ft. The batteries can be charged 
inside the vehicle when the service de- 
mands it, the charging currrent being 40 
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amps. for three hours. The battery is auto- 
matically cut out when filled by combining 
a recording watt meter with a cut-out mag- 
net, the same meter also registering the 
discharge on a second scale. Delivery 
wagons at present are designed for a maxi- 
mum mileage of 25. An investigation of 
the daily mileage of the busiest delivery 
wagons of some of the largest department 
stores shows that at present a wagon rarely 
accomplishes more than 18 miles on a sin- 
gle trip. As an example of this class of 
service it is stated that an electric mail van 
used in London made six trips per day and 
a total mileage of 40 with one set of bat- 
teries, carrying 1200 lbs. of mail matter 
each trip. Actual tests of the power con- 
summation by the heavier class of electric 
vehicles show that 65 watt hours per 1000 
Ibs. per mile at a speed of 10.5 miles per 
hour is a conservative estimate, and the 
expenditure necessary to recuperate the 
batteries may be liberally estimated at one 
kilowatt-hour per 1000 lbs. per mile. 

The following data are given of a Colum- 
bia wagon: Total weight, 4500 lbs, includ- 
ing weight of two drivers and 1000 lbs. of 
useful load; maximum mileage, 25; weight 
of batteries, 1500 lbs. The expense of run- 
ning these wagons on a 15-mile trip would 
be the cost of 6.75 kw. hours. 

From figures obtained from prominent 
retailers in large cities it appears that the 
cost of stabling two horses per year is $500, 
while, on a basis of two trips per day for 
the electrical wagon, the yearly expense of 
operation for 300 working days is 4050 kw. 
hours. 

It was pointed out that by charging the 
batteries of electrical vehicles from central 
stations, a fairly constant load could be 
expected until about midday, when there 
would probably be more or less of peak, 
which would be followed by an afternoon 
load and another peak at the close of the 
day. With the use of electric wagons by a 
large number of small concerns, a day load 
approximating a fair degree of constancy 
could be carried. The operation of a cab 
or omnibus system would work to even 
greater advantage to the central station. 
An omnibus system planned for one of our 
central cities provides for 9 vehicles, eack 
carrying 12 persons and running under a 
headway of 5 mins. The route to be tra- 
versed will necessitate the expenditure of 
about one-half the charge of the battery, 
so that each set can be brought to the full 
condition in two hours or less. This would, 
of course, necessitate a change of battery 
for each trip, and when running on a 5- 
min. schedule, a total of 24 sets of batteries 
constantly on the line. At the end of every 
five minutes a set would be cut out and a 
new one put on in its place. This would 
cause a load of approximately 930 amps., 
diminishing to 880 at the end of five min- 
utes, when it would again rise to the maxi- 
mum. 


ELECTROMAGNETIC STRESS. 


The electromagnetic stress, set up at a 
given point in the air by a current flowing 
in a straight conductor of great length, is 
measured by the quotient of twice the cur- 
rent by the distance of the point from the 
axis ot the conductor. 
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A New Type of Coherer. 


To the Editor of American Electrician: 
Sir—The following may prove of some 
interest to those engaged in wireless 
telegraphy. Having for some time past 
been experimenting on Hertz rays and on 
the Marconi system of telegraphy, I found 
than an excellent powder for the Marconi 
coherer is a simple mixture of about equal 
parts by volume of silver and carbon fil- 
ings. together with a very small propor- 
tion of iron filings. Very satisfactory re- 
sults are obtained from the use of such a 
mixture, the telegraph relay and sounder 
working admirably with respect to deli- 
cacy, clearness and precision. I afterwards 
became aware that Lodge in England had 
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ARRANGEMENT OF COHERER. 


used carbon in his coherers, but I have not 
heard that a mixture of carbon and metal 
had been tried. 

Experimenting further I came to the 
conclusion that coherers could be dis- 
pensed with, and succeeded in doing so. 
This is, I believe entirely new. My meth- 
od is as follows: Taking a microphone 
which I had made some years ago, I re- 
moved the carbon rod and substituted for 
it a narrow strip of tin foil which I al- 
lowed to hang loosely from the upper car- 
bon support. By a screw in the foot of 
the microphone I inclined the apparatus 
until the foil rested lightly against the low- 
er carbon, which I had filed down to a 
rather sharp edge. 

Connecting this with the telegraph relay 
and sounder in the usual way and joining 
it in circuit with five “Samson” cells, it 
worked admirably with the oscillator. This 
method has an advantage, as one can reg- 
ulate the pressure of the foil against the 
lower carbon with a delicate spring and 
thus receive clear, decisive signals. 

The accompanying diagram will explain 
the apparatus; a, b, c is the microphone 
stand; d, e, adjusting screw; f, g, table or 
support; h, i, two- carbon supports; k, k, 
tin foil; J, spring for regulating pressure. 

R. H. BELL, S. J. 

St Ignatius College, 

San Francisco, Cal. 


Power and Pull of Electromagnets 


To the Editor of American Electrician: 
Sir—Under the title of “The Power and 
Pull of Electromagnets,” in your January, 
1899, number, I notice your invitation for 
experimental research and information 
contributary to a more intelligent pro- 
cedure in the matter of the design of elec- 
tromagnets, and feeling that I can give 
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some suggestions that should prove useful 
to such ends I offer the following: 

At the age of forty I began the study oi 
electrodynamics and have since continued 
it vigorously for nine years, during which 
time I have lavishly supplied myself with 
the literature of the subject. I have had 
neither tutor, classmate or associate to 
curb the course of my studies, and I am 
now heartily glad for it, for I have thus 
escaped chronic orthodoxy. 

My first work was to thoroughly ac- 
quaint myself with the most fundamental 
rudiments of the science, and, of course, 
believed it all—I believe none of it now-a- 
days until I have satisfied myself of its 
truth. At an early day I had my doubts 
stubbornly aroused concerning one of the 
most prominent rudiments, and as I could 
not reconcile its fundamental law I con- 
ducted its experiments in opposition there- 
to and to my ultimate satisfaction in the 
face of developed facts. Since this occur- 
rence I have had similar experience with 
others of the elementary laws pertaining to 
this science. These statements are made in 
the hope that students may not swallow 
too much time-honored fundamental law, 
except, with an added grain oi salt. 

An electromagnet essentially comprises 
three functionary elements—a conductor- 
coil affording the seat for current, a mag- 
netically permeable media enveloping 
transversely the seat of current, and, an 
air-gap (usually two) forming a breach in 
the magnetic enveloping girth and afford- 
ing the seat for mechanical action due to 
magnetic tension. 

There is no concept more foolishly 
wrong than the time-honored ‘“ampere- 
turn,” it having been universally offered 
and accepted as a measure of the current's 
energy—thus, “a convolution encircling in 
any manner a portion of the magnetic girth 
or circuit, said convolution carrying one 
ampere and contributing unit energy pro- 
portional to the circumscribed area irre- 
spective of the length of said ampere-con- 
volution.” Instead of the value in turns,“ 
each and every unit of length of conductor 
carrying an ampere has an exact energy- 
value capable of being given to a magnetic 
girth or circuit enveloping it, and exactly 
proportional to the geometric and the phy- 
sical constituents of such circuit as a whole. 
The more permeable, the greater the cross- 
section everywhere and the shorter the 
mean length of the media or magnetic 
girth enveloping the current the more 
favorable is it for availing the energy of 
said current. 

It should be carefully borne in mind that 
electromagnetism is never manifest or de- 
veloped elsewhere than in a completed cir- 
cuit surrounding the current to which it is 
due; furthermore, electromagnetic leakage 
never can exist elsewhere than in complet- 
ing a magnetic circuit, leakage not per- 
forming useful work tending to impoverish 
said magnetic circuit. The term core,“ 
as applied to any part of the magnetic cir- 
cuit, 1s thus wrong and should be banished 
from use, said circuit invariably being an 
enveloping member; instead, the energiz- 
ing copper coil would more truly be the core. 

In none of the electrotechnical literature, 
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so far as I can recollect, has there ever 
been explanatorily recognized a distinction 
against the “horse-shoe” type of magnet 
with respect to its windings surrounding 
the legs or yoke, as contrasted with the ad- 
vantages of the “ironclad’ type, wherein 
the total mass of the conductor-coil is en- 
veloped by the working magnetic circuit. 
A study of this fact would show that in the 
design of a large share of electrical ma- 
chinery of the present day there exists a 
shameful extravagance in the use of inert 
copper, entailing a heavy ohmic loss as 
well as unnecessary iron in the magnetic 
circuit, this again requiring additional en- 
ergetic copper to overcome the added re- 
luctance; and, while it is neither expected 
nor hoped that the designs should embrace 
the full advantages of ironclad construction 
—except in single magnets for traction pur- 
poses—it is important that one should un- 
derstand the true function of each physical 
element in order to design intelligently. 

The foregoing statements should afford 
a basis whereupon someone having time 
and opportunity may conduct an interest- 
ing and valuable line of experiments, both 
constructional and quantitive, and though 
much more could be said upon the subject 
it is to be hoped that what I have said will 
bring forth wholesome progeny. 

H. C. HECKENDORN. 
Philadelphia, Penn. 


— ä —— 
NOTES. 


A Large Contract. — The Third Avenue 
Railroad has awarded to Westinghouse, 
Church, Kerr & Company the contract for 
the boilers, engines and generators for its 
new power house. There will be sixteen 
Westinghouse generating units, each of 
3000 kw., which will be operated in parallel 
in groups of four. Sixty Babcock & Wil- 
cox boilers will be used, each having a rated 
h. p. of 520. Special engines for the plant 
will be manufactured by the Westinghouse 
Machine Company. 


Permanent Magnets. — In some recent ex- 
periments on magnet steel, it was found 
that the intensity of residual magnetism of 
thirty-five specimens, tested in the form of 
bars, varied from 220 to 560 gausses (lines 
per square centimetre). In the case of thir- 
teen specimens tested in the form of closed 
rings, the intensity varied from 625 to 860 
gausses. Assuming an intensity of 700 for 
a circuit such as is that of magnetos, the 
section of steel, to produce the same flux, 
must be about thirteen times greater than 
if a cast-iron electromagnet were used, or 
more than twenty times greater than in the 
case of a wrought iron electromagnet. 


Expert Information —A correspondent hav- 
ing asked in a foreign contemporary, the 
size of wire for secondary distribution from 
a central point of current from a 40-amp.. 
1000-volt transformer, is informed that ‘‘the 
proper size of wire for secondaries depends 
upon the distance apart of transformers, 
but probably three No. 6 secondaries 
would be the best!” In the same journal it 
is denied that a current of 2500 volts 
passed through a man’s body,” in an acci- 
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dent alluded to, “as the wire with which he 
came in contact was not capable of carry- 
ing that amount of current.” 


Carbon Combination.—A combination has 
recently been made which includes all but 
two of the large arc carbon manufacturing 
concerns of the United States—the Solar 
Carbon Manufacturing Company, of Pitts- 
burgh, and the United States Carbon Com- 
pany, of Cleveland, being the only 
well-known concerns that did not enter 
into the combination. The new company, 
which will be known as the National Car- 
bon Company, is capitalized at $10,000,000, 
of which $4,500,000 is 7 per cent preferred 
stock and $5,500,000 of common stock. The 
companies included in the consolidation are 
the National Carbon Company, Brush Car- 
bon Works, Standard Carbon Works, 
Crouse & Tremaine Carbon Company, 
Thomson-Houston Carbon Company, Far- 
aday Carbon Company, Phcenix Carbon 
Company, American Carbon Company, 
Washington Carbon Company and the Par- 
tridge Carbon Company. 


Electric Autumobſies.— One of the features 
of the recent Cycle Show at the Madison 
Square Garden was a number of exhibits of 
electrical vehicles. In the exhibit of the 
Pope Manufacturing Company were shown 
a phaeton, a double-seated carriage, a dog 
cart and a delivery wagon. Data concern- 
ing the latter will be found in an abstract, 
printed elsewhere in this issue, of a paper 
read by Mr. H. M. Maxim at the recent 
Northwestern Electrical Convention. The 
Riker Electric Company had also an inter- 
esting exhibit, including a tricycle trap, 
seating two people and weighing with load 
but 1200 lbs. The same company exhibited 
an electric carriage and one of a number of 
delivery wagons built for a New York firm. 
Another exhibit consisted of a dog cart, 
shown in the space of the Waltham Manu- 
facturing Company. 


Aluminum for Electrical Conductors.—The 
large use of aluminum wire for electrical 
conductors at Niagara and Snoqualmie 
Falls, Wash., is directing greater attention 
to this material as a rival of copper for line 
wire. The latter plant employs no less 
than 80 miles of aluminum wire for the 
tranmission of power to Seattle and Ta- 
coma. At Niagara, two 14-in. and four 
10-in. mills are now being installed to fur- 
ther increase the output of this wire. In 
comparing the two materials we find that 
copper is 3.332 times heavier than alumi- 
num, while the latter has but 63 per cent of 
the conductivity of copper. On a basis, 
therefore, of IA cents per Ib. for copper 
wire, for equal conductivity aluminum 
wire should cost 29 cents per lb. But 
aluminum wire has the advantage over cop- 
per for use as line wire in that on the basis 
of equal conductivity it will stand a greater 
tensile strain, thus materially reducing the 
number of line poles and insulators. An- 
other advantage of moment in special cases 
is that aluminum is less readily attacked 
than copper by atmospheric influences and 
by corrosive gases, such as are produced 
by some coals. As to price, we understand 
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that aluminum wire is now being sold 
cheaper than copper wire on the basis of 
equal conductivity. 


The Keely Motor.—After an examination of 
the workshop in Philadelphia where Keely 
exhibited his various so-called inventions, a 
committee consisting of Mr. Carl Hering 
and several other Philadelphia engineers, 
discovered every evidence that the ma- 
chines had been operated by compressed 
air. A reservoir was found concealed un- 
derneath the floor, and numerous concealed 
lines of piping were discovered. There was 
evidence that in the case of one of the most 
noted of the Keely motors, there was a 
belt drive from a water motor, the latter 
being controlled by means of a pneumatic 
connection similar to that used in manipu- 
lating the shutters of photographic cam- 
eras. Some years ago during an exhibi- 
tion by Keely, Professor Spangler, of the 
University of Pennsylvania, challenged 
Keely to cut what purported to be a wire 
leading to one of the machines, Professor 
Spangler charging that it was a small tube 
conveying compressed air. This Keely re- 
fused to do, and pretending to become 
greatly enraged, ended the exhibition. A 
large number of such small tubes, having 
the outward appearance of wire as small 
as a No. 8 or 10, were found concealed in 
the walls and under the floors of the work- 
shop. 


Standard Lamp Sockets.—At the sixth an- 
nual meeting of the electrical committee of 
the Underwriters National Electric Asso- 
ciation, a report was submitted on “Speci- 
fications for Standard Lamp Sockets.” 
Among the requirements suggested is that 
the standard socket shall be for lamps not 
over 50 candle-power, nor 250 volts, and 
that the candle-power and voltage for 
which the socket is designed must be plain- 
ly marked upon it. The socket must con- 
tain an insulating material at least 1°1-32 in. 
in thickness, of such a form as will absol- 
utely prevent the shell from becoming a 
part of the circuit, even though the wires 
inside the socket should stray from their 
position under the binding screws. The cap 
must contain sufficient room for a knot in 
the lamp cord. The terminals for the flex- 
ible cords must include a turned-up lug, so 
that the cord may be gripped between the 
screw and the lug in such a way that it can- 
not possibly come out. All screws in por- 
celain pieces must be sealed by a weather- 
proof compound, which will not melt below 
200 degrees F. Bayonet joints, or the 
equivalent, are recommended for screwing 
on the case. Points of opposite polarity 
must be kept 3/64 of an inch apart unless 
separated by a reliable insulation. The 
socket shall not allow any portion of the 
lamp base to project beyond it. 


Electricity From Dirt—A Western man 
claims to manufacture an electrical gen- 
erator which derives its power from 
“natural gravitation and dirt.” The de- 
scription, as given in a pamphlet, is as fol- 
lows: The electricity is generated by an 
electric concentrator. It has an armature 
3 ins. in diameter and 15 ins. long, which 
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revolves once per hour. The power of the 
concentrator consists of a holder made of 
galvanized iron, and resembles a half 
bushel; in this is placed 150 Ibs. of earth 
or dirt. All that is necessary is to turn 
the switch, and the light is neat, clean and 
free from all odors, and it will not blow out 
when a window is raised. The electricity 
is produced by the natural gravitation of 
the earth, the cheapest known method of 
producing electrical energy. All that is ne- 
cessary is to wind it up, like a large clock; 
time required is one mimute. For ordinary 
use, one winding will last a week.” The 
invention, it is stated, “is the product of the 
ingenuity of Mr. E. A. Maxwell, and is the 
result of years of application and research, 
by which he has succeeded in performing 
that to which has been given without re- 
sult the energy of many great minds,” and 
his invention “has been pronounced by 
scientists and experienced men as a supe- 
rior article.“ A sketch illustrating the 
“ concentrator ” shows two concentric cir- 
cles, from the outer of which two coiled 
wires lead to a lamp circuit. 


Reporting Extraordinary.— A correspondent 
sends us a newspaper account of an accci- 
dent which happened to a dynamo tender 
while attempting to file the slip rings of a 
rotary converter while in motion. Through 
carelessness, the file short-circuited two of 
the rings, between which there was an alter- 
nating E. M. F. of 370 volts. In the flash 
which resulted his hands were quite severe- 
ly burned, but he was otherwise uninjured. 
Upon this simple foundation of fact a news- 
paper reporter produced an elaborate ac- 
count under the scare heads: ‘Marvellous! 
Electric Current of Deadly Strength Fails 
to Kill! It is said that 11,000 volts of elec- 
tric fluid passed through this man’s bady.” 
Omitting some of the wanderings of the 
newspaper writer, the report is as follows: 
“The accident is remarkable in that a cur- 
rent said to have a very high voltage of 
electric fluid passed through the man’s 
body, and the man yet lives, and will prob- 
ably recover. In some manner he short- 
circuited this powerful current of electrical 
energy. There was a flash, and he was 
hurled back as though a thunderbolt had 
struck him. He was found lying on the 
floor unconscious, and a curious circum- 
stance noticed in connection with the case 
was that, while unconscious, he talked of 
electric matters with all the apparent 
knowledge of an expert in the science of 
electric power. A few weeks ago this man 
had the sight of one eye partially destroyed 
by the discharge of several thousand volts 
of energy, which hurled him back, but did 
not pass through his body. The passage 
of the cvrrent through his body yesterday 
is one of the unexplained marvels of elec- 
tricity. How it is possible for a man to 
live after the passage through his body of 
a current at least six times more powerful 
than is necessary to cause death is one of 
those problems which electric experts can- 
not explain at this time.” It would be in- 
teresting to know on what information the 
reporter bases his apparently exact knowl- 
edge as to the amount of current required 
to kill. 
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Northwestern Electrical Convention. 

The programme of papers read at the re- 
cent Northwestern Electrician Convention 
was by far the best of any yet presented be- 
fore the association. The reproach which 
could have been urged against previous 
programmes—that many papers of an 
entirely perfunctory character were in- 
cluded—is one that does not apply in the 
present instance, for not a single one of the 


papers read can be thus characterized. In 
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another column are printed abstracts of 
but three of the papers read and of the fol- 
lowing discussions, those excepted being 
reserved for full abstract in a succeeding 
issue, 


The Electrical Exhibition. 
The great success of the recent Madison 


Square bicycle show promises well for the 
Electrical Exhibition to be held in the 
same place the coming spring. The great 
revival of business now taking place ren- 
ders the show particularly opportune at the 
present time. By holding its meetings in 
the Garden during the show and lending 
its support to the enterprise, the National 
Electric Light Association will benefit it- 
self not only by the large attendance that 
will result, but from the opportunity thus 
afforded to its members of investigating 
through the operative and other exhibits, 
the very latest developments in the field of 
electric lighting and power. The time, in 
fact, has never been so ripe as the present 
for an electrical show, both with respect 
to the general public and on account of the 
large number of those engaged in the in- 
dustry, aside from delegates to the conven- 
tion, who will desire pointers as to con- 
templated summer extensions and improve- 
ments now rendered possible by the easy 
business situation. 


Electrically Driven Auxiliaries. 

The superior economy from electrically- 
driven boiler and air pumps, blowers and 
other auxiliaries of the boiler and engine 
department of electrical generating sta- 
tions, has for some time been recognized 
by central station and power house design- 
ing engineers. In a paper read before the 
recent Northwestern Electrical Convention, 
Mr. B. J. Arnold mentions the use of elec- 
trically-driven auxiliaries as one of the fea- 
tures of the latest central station design. 
In another column Mr. F. W. Roller gives 
an argument in favor of the use of electri- 
cal-driven auxiliaries aboard ship, which is 
supported by reliable data from tests made 
on board the U. S. S. Nashville, on the 
consumption of steam by the numerous 
auxiliary steam engines aboard that vessel. 
He found that the consumption of steam 
per indicated h.p.-hour varied from 96.6 
Ibs. in the case of an electric light engine, 
to 343 lbs. in the case of a water-service 
pump. While these figures appear startling, 
they are confirmed by a test made some 
time ago on another naval vessel, and there 
is no reason to believe that the data cannot 
be duplicated by tests of similar machinery 
ashore. 


Upon these figures Mr. Roller makes an 
unanswerable argument in favor of driving 
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auxiliary machinery aboard ship by means 
of electric motors. Unfortunately, owing 
to the present unsatisfactory condition with 
respect to naval electrical engineering, we 
cannot expect an extension of electric 
power aboard ship such as seems logical 
in view of the results of the tests made. It 
would indeed be poor economy to endeavor 
to effect a saving in steam consumption 
with the probability that the electrical 
equipments that would displace the present 
steam machinery cannot,“ according to a 
recent report of a Naval Bureau, “long be 
self-sustaining without dockyard electrical 
work.“ The lesson that the figures teach, 
however, is one from which benefit may be 
derived in shore practice. It is not too 
much to say that one who at the present 
time designed a large central station or 
power house plant without specifying that 
the auxiliaries are to be electrical driven, 
would be rightly considered behind the 


times. 


Efficiency of the Steam Engine. 

Oi recent contributions to steam en- 
gineering literature, the article by Pro- 
fessor Durand, of which the conclusion ap- 
pears elsewhere in this issue, is the most 
lucid. After an examination of the princi- 
ples concerned, Professor Durand shows 
that the great evil to be combatted in im- 
proving the efficiency of the steam engine 
is cylinder condensation. As the loss from 
this effect is greatly aggravated by the 
presence of moisture in the steam and the 
deposition of moisture on the cylinder 
walls, the obvious remedy is the use of 
superheated steam. Unfortunately there 
are practical difficulties in the way, both 
with respect to superheating the steam and 
the effect of high temperatures on the 
working of the engine. The great use now- 
adays, however, of multiple expansion en- 
gines enables benefit from superheating to 
be derived through the employment of so- 
called reheaters in the receivers, and to 
this use the triple expansion engine lends 
itself more readily than the compound en- 
gine, as the superheating is performed in 
two stages, and in the most important 
stage, before admission to the low pressure 
cylinder, the steam is subjected to a maxi- 


mum difference of temperature. 


The economy of superheated steam is 
not a new discovery. More than a quarter 
of a century ago much was expected from 
it, but the practical difficulties met, to 
which Professor Durand refers, led to the 
in some 
It is 
interesting to note that Corliss continued 


utter abandonment of the idea, 
cases after an expensive experience. 
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to derive benefit after others had con- 
demned superheating, by using vertical 
cylindrical boilers having a large tube sur- 
face above the water level. By some of the 
older engineers it is believed that no small 
part of the great economy obtained by Cor- 
liss in those early days was due to his 
recognition of the value of superheating, 
and to the care which he exercised, where 
guarantees were involved, to allow suffi- 
cient tube surface in the boiler steam space 


for that purpose. 


Plagnetism. 

In a letter printed in another column 
(‘The Power and Pull of Electromag- 
nets’), a correspondent gives evidence of 
a queer state of mind concerning the basis 
upon which electrical science rests, and of 
the qualifications necessary for entering 
investiga- 


the realm of scientific 


As a preface to a criti- 


into 
tion and thought. 
cism of present electromagnetic theory, the 
writer states— apparently as a qualification 
for the function of a critic that he did not 
take up the study of electrical science until 
he had arrived at the age of forty, and is 
heartily glad of the fact that he has since 
pursued its study with the assistance of 
neither tutor, classmate nor associate. In 
view of this statement, we need not be sur- 
prised to find that our correspondent is 
evidently not aware that electrical science 
rests upon a solid foundation of experi- 
mental fact, instead of upon mere hypo- 
thesis and guesswork; and that he con- 
founds speculation with true theory and 
disputes firmly-established law with dog- 
matic assertion unaccompanied by experi- 
mental proof. 


Our correspondent first falls into the 
error that magnetism is a form of energy, 
or that it necessarily requires energy for 
its maintenance. Others, we fear, coincide 
in the last mentioned belief with respect to 
electromagnets, notwithstanding that they 
must be aware that a permanent magnet 
requires no application of energy to main- 
tain its magnetism. Such need to be re- 
minded that once magnetized, a medium 
no more necessarily requires energy to 
maintain its magnetic state than a spring 
requires an expenditure of energy to keep 
it in a state of compression or extension, 
or a weight when kept lifted from contact 
with the earth. 
tion a certain amount of energy is ex- 


In the act of magnetiza- 


pended, which energy remains stored up in 
the medium influenced, and is partly or 
wholly returned in the form of electric cur- 
rent when demagnetization takes place. 
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To illustrate, when a soft iron ring is mag- 
netized, an expenditure of energy is re- 
quired to introduce within the ring lines of 
force, and when the ring is demagnetized, 
this energy appears in the form of current 
in the magnetizing circuit, should that be 
closed. 

In the case of a permanent magnet, the 
molecules once coerced into the state cor- 
responding to magnetization, remain so. 
In the case of soft iron, however, the ab- 
sence of molecular coercitive force requires 
that the magnetizing force be maintained 
But 
in maintaining this magnetism, no energy 


as long as magnetization is to exist. 


is impressed on the medium magnetized, 
whether air or iron, the entire energy of 
the current being expended in overcoming 
the resistance of the magnetizing coil— 
that is, in C' R loss. In fact, the analogy be- 
tween magnetism and forces like gravity or 
resilience is shown by its every application. 
The analogy with the latter is very exact, 
for energy is required to compress or ex- 
tend a spring, none is necessary to keep it 
in a state of compression or extension, and 
when returning to its normal state, the 
energy originally imparted is returned in 
One manner or another. The constant- 
potential shunt dynamo furnishes a good 
illustration of the relation of electromag- 
netism and energy. As the number of 
shunt turns are increased the field current 
is decreased in the same ratio; since, how- 
ever, the ampere-turns remain the same, 
the flux is unchanged, but the energy used 
to overcome the resistance of the coils is 
decreased directly with the current—this 
energy being the product of the current by 
the constant e.m.f. The energy may thus 
be decreased without limit and yet the 
same flux maintained. 


Our correspondent evidently considers 
that the ampere-turn is a mere hypothetical 
conception as applied to the measurement 
of magnetic force, whereas it is a direct 
deduction from experiment, and in accord- 
ance with the fundamental laws of the 
science—the word law being here used, not 
in the sense of speculation, but as a general- 
ization based upon experimental fact, and 
at no point in conflict with any fact. Thus, 
Biot and Savart proved experimentally that 
the magnetic stress exerted at a given point 
by a current flowing in a long, straight 
conductor, is, in absolute measurement. 
the quotient of twice the current by the 
distance of the point from the conductor. 
Laplace showed this to be also a proof that 
the effect of a current varies inversely as 
the square of the distance, thus corelating 
the force of electromagnetism with other 
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central forces, such as gravity. From these 
facts it was demonstrated, both mathemati- 
cally and experimentally, that the stress 
created within a coil is expressed by the 
product of a constant due to the geometry 
of the circuit, into the current and number 
The truth of this expression is 
proved every time a galvanometer, am- 
meter or voltmeter is used, and the ampere- 


of turns. 


turn is à direct mathematical and experi- 
mental deduction from it. 


In disproof of the correctness of the use 
of the ampere-turn as a measure of mag- 
netic flux, our correspondent refers to the 
undisputed fact that every unit of length of 
a conductor, whether straight or circular, 
will produce an equal magnetic stress. But 
Laplace showed that the proof of this was 
involved in Biot and Savart’s experiment, 
and we are not aware that it has ever been 
denied. 
true, the use of the ampere-turn in the 
manner challenged would be incorrect, for 
its proof rests upon the very stress equality 
of each unit length of a turn which is of- 
As to practical proof, 


In fact, were this relation not 


fered as a disproof. 
this is furnished by the concordance of the 
results obtained with the ampere-turn basis 
of the design of actual machines. 


As the remarks of our correspondent 
concerning the relative efficiency of horse- 
shoe and iron-clad electromagnets are un- 
supported by experimental proof, they can 
only be accepted as an expression of 
opinion or a speculation on his part. In 
any magnet the useful effect is the mag- 
netic flux—the lines of force—set up. The 
amount of the useful flux will depend upon 
the magnetomotive force set up by the 
ampere-turns, the reluctance of the mag- 
netic circuit and the leakage. With a given 
number of ampere-turns and a given sec- 
tion of iron and air-gap, the relative efh- 
ciency of the two forms will depend upon 
the length of the magnetic circuit and the 
leakage. The tron-clad form possesses no 
superiority in either of these respects, but 
as usually constructed there is greater leak- 
age than in the ordinary horse-shoe type 
of field. The fact that no external mag- 
netic effect is produced by no means im- 
plies that there is no leakage. The lines 
of force set up in the plane of any turn of 
the magnetizing coil tend to close on them- 
selves, and if any circuit other than the 
main one offers less magnetic resistance, 
they will close through that circuit, this 
constituting magnetic leakage. Instead of 
the iron-clad form of field offering superior 
conditions for opposing such leakage, the 
reverse is the case. 
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HOW TO MAKE A STORAGE BATTERY. 


BY CECIL P. POOLE. 


The accompanying engravings show the 
construction of a plate and a single cell of 
storage battery of the Faure type, which 
may be built with no tools beyond a pair 
of heavy tinners’ shears, a small punch and 
a slitting saw of the sort used for cutting 
thin metals. 

Each plate is made up of twelve strips of 
lead cut to the shape shown in Fig. 1; this 
strip is 0.075 in. thick, 8 ins. long, over 
all, and 7% in. wide. Midway on each edge 
is cut a square slot, s, 3-16 in. wide and 
deep; the ends of the strip are cut down to 
E in. in width for a distance of % in. from 
each extreme end, and two -in. holes are 
punched in the narrow part of the strip, as 
shown. The edges are folded along the 
dotted lines until the end view of the strip 
looks like B, Fig. I. 

Next three rubber forks, like D, Fig. 2, 
are provided for each plate (not each strip, 
but each group of twelve strips). Each 
fork is made from a strip of hard rubber, 
3-16 in. thick, 4 in. wide and 7½ ins. long; 
the slit down the center must be just wide 
enough to admit the thickness of the lead 
strips forming the plate (A, Fig. 1) with 
no “lost motion,” and must stop exactly 
I in. from the lower end of the rubber. 
When these rubber forks are ready, a plate 
is built up in three of them as follows: Cut 
one of the lead strips in two logitudinally, 
exactly down its center, and assemble the 
strips on edge in the rubber fingers so 
that the end view of the lead part of the 
structure looks like E, Fig. 2. Fig. 3 shows 
the face view of the complete plate. The 
halves of the strip that was cut logitudin- 
ally go at the top and bottom of the plate, 
and are indicated by a and b, Figs. 2 and 3. 

After the strips are assembled in the re- 
taining forks, D, D, D, tie the upper ends 
of the fingers tightly with lead wire so that 
they clamp the plate; this tie-wire should 
go just above the top strip, at z, and it is 
imperative that no material other than lead 
be used, unless very strong, short rubber 
bands are obtainable, in which case they 
may be used. Then cut two strips of lead, 
C, c, each 5g in. wide, and of the same 
thickness as the lead strips composing the 
plate; the longer one, C, is 8% ins. long, 
and the other one, c. 6% ins. long. Rivet 
one of these to all the ends of the plate 
strips at one extremity of the plate and the 
other one to the ends at the opposite ex- 
tremity, using lead rivets. The engraving 


8 
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FIG I.— SHAPE OF STRIP. 


shows holes punched in the connecting 
strips, C, e, to correspond with those in the 
ends of the plate strips, A. Bend the upper 
ends of the long connectors, C, about half 
an inch from the end, at right angle to the 
main body of the strip; the bending point 
is indicated by x, Fig. 3. The edges of the 
plate strips which were bent at an acute 
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angle to the body strips (B, Fig. 1) are de- 
signed to serve as shelves to hold the paste 
or active material which is to be applied to 
each plate. The process of pasting will be 
described later on. 

After the paste has been put on the 
plates and has hardened, nine plates (four 
positive and five negative) are assembled 
in a glass jar, as shown by the plan view, 
Fig. 4, where A is the lead portion of the 


FIG 2.—RUBBER FORK 
AND PLATE EDGE. 


outside plates; P the paste, or active ma- 
terial; D, the rubber retaining fingers; J 
the glass jar, and C, c, the vertical connect- 
ing strips. The strips, C, are shown com- 
ing straight upward instead of bent over, to 
avoid obscuring the view of the plate ends. 
The rubber fingers, D, in addition to hold- 
ing the twelve strips composing each plate 
in their proper positions, serve to prevent 
the plates themselves from buckling and 
shifting in the jar. The edges of these 
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strip of wood may be used to bring it 
down to the figure desired. A sheet of 
soft rubber must be laid against each end 
and side wall of the jar, and the plates must 
fit snugly against the rubber sheets so that 
they will not shift in the jar; soft rubber 
must be used for the wall sheets in order 
that the plates may expand without tend- 
ing to buckle. 

As above stated, each cell contains four 


FIG 3.—COMPLETED PLATE. 


positive plates and five negatives; the two 
outside plates are negative, and have paste 
on only one side each, as the sides next to 
the wall of the jar are not active. The 
terminal strips, C —, on the right hand end 
of the cell are all negative; those marked 
C + on the left hand end are the positives, 
as their signs indicate. The short strips, 
c, serve simply to connect the parts of the 
plates to each other, and should not project 
above the upper edges of the plates. 
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FIG. 4.— PLAN VIEW OF BATTERY CELL. 


rubber fingers are shown slightly separatea, 
but, as a matter of fact, they must abut 
each other so as to keep the plates firmly 
in position. The jar, J, is rectangular, and 
should be 814 ins. long, 534 ins. wide and 
714 ins. deep, inside measurement. None 
of its dimensions can be smaller than speci- 
fied; if the width or length be greater, a 


All the positive ends, C +, at the left are 
riveted to a lead strip, T, which is laid 
along the top of the bent-over ends of the 
strips, C+. The negative connectors are 
similarly riveted to the other strip, T 2, 
and these two strips form the terminals of 
the complete cell. The arrows at the cor- 
ners of the jar indicate the direction in 
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which the ends of the terminals are led 
from the cells to connect to an adjoining 
cell or to leading wires, as the case may be. 

Each cell of battery of the above dimen- 
sions, when properly pasted and “formed” 
will give an electro-motive force of about 2 
volts during the greater part of its dis- 
charge, and it may be discharged at the 
rate of 18 to 20 amperes. To operate any 
of the small motors described by the 
writer in the issues of February, April and 
September, 1897, and February, 1898, four 
of these cells will be required. (The 
battery winding given in each article, 
must, of course, be used on the motor.) 
After the cells have been formed“ as de- 
scribed below, they may be kept charged 
sufficiently for light, intermittent service by 
connecting up 10 cells of gravity bat- 
tery in series with the four storage cells, 
the copper terminal of the blue-stone bat- 
tery being connected to the positive ter- 
minal of the storage battery. This connec- 
tion may be left permanently on, during 
the use of the storage cells as well as when 
they are idle, the only attention necessary 
being the replenishment of the gravity cells 
at comparatively long intervals. 

The plates of the storage cells are 
pasted, the positives with a thick paste 
made of red lead and dilute sulphuric acid, 
and the negatives with a similar paste made 
of litharge and dilute acid. The acid should 
be one-tenth concentrated sulphuric acid 
and nine-tenths water, and the water should 
be distilled; the proportions of one and 
nine parts are by weight, not volume. In 
mixing, always pour the acid into the 
water, never the reverse. The pastes must 
be mixed with wooden spatulas in glass or 
earthenware vessels, and should be so thick 
(containing so little dilute acid) as to ap- 
pear almost powdery. The pastes are ap- 
plied to the sides of the plates and pressed 
firmly in with the spatulas until the surface 
of the paste is flush with the edges of the 
little shelves; the entire surfaces of the 
lead strips, except the edges of the shelves, 
must be covered evenly. The best pro- 
cedure will be to take all the positive 
plates first; lay them flat on a board, and 
apply red lead paste to one side. Set them 
aside and mix the litharge paste (in a 
separate vessel and with à separate 
spatula), and then treat one side of all the 
negative plates. When the plates are all 
dry, turn them over and treat the other 
sides, being careful not to jar out the 
paste already on the under sides. It should 
be remembered, too, that two of the nega- 
tive plates in each cell are to be treated on 
one side only—the side which comes next 
to the neighboring positive plate. 

When the plates are all pasted, assemble 
them in their cells, as described above, and 
then rivet the ends of the connectors, C+. 
and C —, to the horizontal terminal strips, 
T and T2. Connect the positive terminal 
of one cell to the negative terminal of its 
neighbor, and fill all the cells with a solu- 
tion consisting of one part concentrated 
sulphuric acid and four parts distilled 
water, measuring by weight. Connect the 
series of cells in an arc light circuit, just 
as though they were arc lamps, and let the 
current pass through them from the posi- 


AMERICAN ELECTRICIAN 


tive to the negative terminal of the series 
until the paste on the negative plates has 
all turned color. The cells will then be 
“formed” and ready for service. They 
should not be allowed to remain charged 
long before being put into service, and it 
will be advisable, therefore, to have the ap- 
paratus for which they are to furnish cur- 
rent all ready to start up before putting the 
cells in circuit for formation. The arc light 
circuit on which the cells are “formed” 
may have any current value from 4 to 20, 
but as most of the circuits in this country 
carry either 6.8 amperes or 9.6 amperes, 
one of these values will doubtless be found 
in the charging circuit. 

If the circuit is an intermittent one (does 
not run constantly, 24 hours a day), care 
must be observed to take the battery out of 
circuit as soon as the current is off at each 
shut-down, so that it cannot discharge in 
case the line is closed before current is re- 
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TELEPHONE PARTY LINES. 


BY H. S. WEBB. 


So far there is nothing in the system as 
explained and illustrated in the preceding 
section of this article, to prevent any 
subscriber from taking down his re- 
ceiver and overhearing a conversation 
going on between two others, although his 
local bell has not been rung at all. To ac- 
complish this very desirable feature two 
current combinations are reserved, one for 
locking the apparatus at all the stations ex- 
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is clear before he can be served, and sitni- 
larly some one else on a separate line call- 
ing up a subscriber on a party line which is 
already in use must wait his turn. 

Figures I and 2 give the diagrams of the 
system for six subscribers’ stations on a 
pair of lines when locking and unlocking 
devices have been added. A positive cur- 
rent over the A and B lines in parallel, re- 
turning through the earth, is used for lock- 
ing, and a negative current in place of the 
positive for unlocking. This leaves a posi- 
tive current over A to call subscriber No. 1, 
negative over A to call No. 2, positive over 
B for No. 3, negative over B for No. 4, 
positive over A returning through B for 
No. 5, positive over B returning through 
A for No. 6. In the last two combinations 
the lines A and B are in series and the 
earth circuit is not used at all. 

If it is remembered that currents of 
proper direction only will close the polar- 
ized relays, but a current in either direction 
will open the neutral relays, it will be 
clear that positive or negative currents over 
both lines A and B will not call up sub- 
scribers Nos. I, 2, 3 or 4, because a 
current in either direction will open the 
neutral relays. Nor will subscribers Nos. 
5 or 6 be called up by locking or 
unlocking currents because they each 
have two polarized relays requiring a 
positive current over A and a negative over 
B, or vice versa, to close both their relays. 
A current in the wrong direction will leave 
them open. 

In Fig. 2 is shown the arrangement used 
in each subscriber’s instrument for locking 
and unlocking. R and Rs are the same re- 


FIG. I.—-DIAGRAM FOR SIX SUBSCRIBERS, 


cept at the one called, and the other for 
unlocking all instruments when the central 
station operator clears out the line. Six 
combinations are thus left for selective sig- 
naling, so that in the present arrangement 
there are only six stations on one pair 
of lines. This is generally a sufficient num- 
ber, because if more are put on it is apt to 
result in bad service and dissatisfaction, 
owing to the fact that one of these sub- 
scribers must wait, if the line is busy, till it 


WITH LOCKING AND UNLOCKING DEVICES. 


lays as shown in Figs. 3 and 1. The upper 
half of Fig. 2 shows the instrument for a 
subscriber which requires only a positive 
current over A to ring its bell. Rs is an 
electro-magnetic apparatus with a closed 
iron circuit. Over the limb 41 is 
wound the wire from R, and over 40 is 
wound the wire from Rs, both being 
wound in such a direction that the flux set 
up in the iron, by any combinations of cur- 
rents through 40 and 41 used to call up any 
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of the six stations, will be in the same di- 
rection through the iron yokes connecting 
cores 40 and 41. That is, the magneto- 
motive forces producing the magnetic flux 
are in series, and the cores and yokes form 
a continuous magnetic circuit of low re- 
luctance for this flux. f and h are soft iron 
projections, as shown, with a polarized 
steel armature (j) between them. Coils 
which are connected in a shunt circuit 
around the bell D are wound over the soft 
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moving up, even though the receiver be re- 
moved, and at the same time displays 
through a hole in the telephone box a busy 
signal, showing the subscriber that the line 
is in use and that he will have to wait until 
a clear signal is shown before he can use 
his telephone. The lever will remain in its 
locked position until either the unlocking 
current (negative over both lines A and 
B in parallel) or the proper calling current 
for S, causes it to be unlocked. 
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FIG. 2.—DETAILS OF LOCKING AND UNLOCKING DEVICE. 


iron projections f and h. Before any cur- 
rent can flow through these coils both con- 
tacts 10 and 11 at relays R and Re, re- 
spectively, must be closed; that is, when 
this subscriber is called up by the ringing 
of his bell a current will, at the same time, 
flow through the coils on f and h. 

Now in the normal state practically no 
flux will flow through the high reluctance 
circuit 40 h j f 40, or through 41 f j h 41, 
when it can pass through the closed iron 
circuits formed by the cores and yokes, 
whose reluctance is much less, since it con- 
tains no air gap comparable to the gap be- 
tween h and j and between j and f, even 
if the joints between the cores and yokes 
are bad. Therefore the polarized afmature, 
j. will be unaffected. because the magnetic 
poles at f and h are too weak. This is the 
normal condition at all stations. 

Suppose the operator desires to call Ss. 
A positive current is first sent over both 
lines A and B in parallel by pressing the 
proper key at the central station. This 
current, passing through 40 and 41 in par- 
allel and returning through the ground, 
sets up an opposing flux in the yokes, thus 
causing the lines of force to complete the:r 
circuit through hj f. moving the polarized 
armatures j in such a direction as to lock 
all the instruments, i. e.. by means of the 
lug ja it prevents the hook switch from 
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on h and f in such a direction as to move 
the armature j to its unlocked position. 
All stations except Ss will evidently remain 
locked, since their coils on h and f have no 
current passing through them. Thus only 
the subscriber called can connect his tele- 
phone to the line by removing the receiver. 
When the conversation is ended, the 
operator unlocks all stations by sending a 
negative current over both A and B in 
parallel. This causes the polarized arma- 
ture j to be moved to its unlocked position 
and the busy signal to its clear position at 
all six stations. The locked and unlocked 
positions of j are shown at S, and S,, re- 
spectively. 

The central station annunciator, I, Fig. 1, 
has two equal coils wound upon the same 
core. A small, steady current is normally 
flowing in opposite directions through 
these two equal coils so that the annun- 
ciator is not affected. This same current 
also flows through the coils 49 and 41 on 
Rs at all stations, tending to keep all the 
switches unlocked. 

When the line is not in use, all that a 
subscriber has to do in order to call up the 
central office is to remove the receiver from 
the hook. As the rear end of the hook 


switch moves down, it momentarily 
touches the spring d. connects line B 
direct to earth, thereby reducing the 


resistance of the B line circuit below that 
of the line A circuit, because the path from 
B to earth through the rear end of the 
switch and spring d has less resistance than 
the path from A to earth through R 41 Z E. 
Thus more current will momentarily flow 
through one half of the winding on the an- 
nunciator than through the other half, and 
consequently it will cause the annunciator 
shutter to drop. 

At the central station there are eight 
separate keys, one for calling each of the 
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FIG. 3.—DIAGRAM OF CONNECTIONS FOR EIGHT SUBSCRIBERS WITHOUT LOCKING AND 
UNLOCKING DEVICES. 


The operator now presses the proper key 
to call up Ss, that is, a negative current only 
is sent over line A. Both relay contacts at 
S; being closed, the bell rings and at the 
same time a current flows through the coils 


six subscribers, one for locking and one for 
unlocking the receiver hooks. These eight 
keys are connected to a plug P, as the six 
keys in Fig. 4 are connected. By the addi- 
tion of one or a pair of push-button keys do 
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each set of cord plug circuits now in use it 
could be arranged so that in place of using 
the ordinary alternating current generator 
for calling this system of eight keys and 
battery could be connected to the plug line 
circuit, thus obviating the necessity of hav- 
ing entirely separate plug sets for use on 
the party lines alone. Thus only one set of 
eight keys will be required at each section 
for a multiple switchboard having party 
line jacks. 

S. W. Whittemore later took out another 
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ter armature is released, prevents the re- 
ceiver hook from rising and closing the 
telephone circuit even if the receiver is re- 
moved. 

In parallel with the calling bell is an 
electromagnet, F, which when energized 
holds the armature K with sufficient force 
to prevent it being moved by the pull of the 
electromagnet M. In Fig. 9 the locking 
and unlocking device is only drawn com- 
plete at one station, since it is exactly the 
same at all other stations. 
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FIG. 4.—DIAGRAM OF SELECTIVE PARTY LINE SYSTEM. 


patent by means of which he does away 
with the polarized magnetic device Rs, re- 
placing it with an electromagnet; and fur- 
thermore no separate key is needed for 
locking or unlocking the hook switch. 

In this system for selective party lines, 
Fig. 4, the combinations of relays at the 
subscribers’ stations to close the local bat- 
tery and call bell circuits and the current 
combinations required to work these re- 
lays are the same, but the locking and un- 
locking device is entirely different from 
that described in the previous patent. 

This device consists of a double electro- 
magnet and, except the winding, it resem- 
bles the self-restoring annunciator used on 
the bridging multiple switchboard system. 
As can be readily seen in Fig. 4 the wires 
from the lines A and B are wound around 
M. which may be called the locking electro- 
magnet, in opposite directions, then they 
join at point 7 into one wire, which 1s 
wound around N, the so-called unlocking 
electromagnet, and finally connected to 
earth. Opposite the end of the unlocking 
electromagnet is hung a shutter armature 
held upright by a hook on the end of an 
arm controlled by another armature at the 
endof the locking or double-wound electro- 
magnet. The shutter armature has at- 
tached to it a light aluminum vane which 
serves as a visible busy signal. There 1s 
also a pin or lug extending outward from 
the shutter armature which, when the shut- 


The working of this system is as fol- 
lows: The lines A and B pass in opposite 
directions through a differentially wound 
annunciator at the central station switch- 
board and through a battery to earth, prac- 
tically the same as shown in Fig. 2 for the 
preceding patent. When the line is not in 
use equal currents from the central station 
battery flow through the two windings on 
the annunciator in opposite directions, so 
that it is not magnetized, through lines A 
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line is not engaged, the rear end of the 
hook switch as it moves down (Fig. 4) mo- 
mentarily touches the rear contact d, thus 
completing the connection from ground at 
the subscriber’s station, through line B, 
one half of the annunciator, the generator 
Gz, and to ground E at the central station, 
thus dropping the annunciator shutter for 
exactly the same reason as in the system 
previously described. When the operator 
inserts the plug into the spring jack the an- 
nunciator and battery are cut off. 

Suppose the operator desires to call up. 
subscriber S. The plug is inserted into the 
spring jack and key 1 at C is closed. For 
the same reason as in the preceding pat- 
ented system the only local bell circuit 
which will be closed will be that of sub- 
scriber S. and hence this bell only will 
ring. Furthermore, this operation of ring- 
ing up subscriber S will lock the receiver 
hooks of all the subscribers except that of 
subscriber S for the following reason. 
Whenever a key is pressed a positive or 
negative current circulates in one of the 
lines A or B or a positive current circulates 
in one and a negative current in the other 
line, and the coil M at all the stations will 
be energized. Under these conditions its 
core will attract the armature K, the shutter 
j will fall, and the hook switch H will be 
locked, except at the station S, whose re- 
lays R and R: respond to the current sent 
to close the local circuit L. thereby ringing 
the bell D and magnetizing the core of F, 
which attracts the armature K and thus 
keeps it from moving toward the core of 
M. Consequently the shutter j at station 
S does not ſall. and the hook switch H at 
that station is not locked. 

If the shutters j at the several stations 
should be attracted by the core of N while 
a ringing current is traversing the circuit 
and causing the attraction of the armature 
K, the shutter will fall after the current has 
ceased, as it will have passed beyond the 
reach of the arm i as the latter returns to 
its depressed position. 

When the conversation 1s over the ope- 
rator removes the plug from the spring 
jack, thereby sending positive currents 
from the battery G: over both lines A an‘ 
B in parallel, which currents neutralize each 
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FIG. 5.—-MODIFIED SELECTIVE PARTY LINE SYSTEM. 


and B in parallel, through all the station re- 
lays to earth at E,, energizing N but not M, 
since the current flows through its two 
windings in opposite directions. Thus the 
hook switches are normally held unlocked 
at all stations by a positive current through 
the two lines. 

When a receiver is removed, while the 


other in the oppositely wound coils M, but 
magnetize the core N, causing the shutters 
j to be attracted and to become locked to 
the arms i. 

In the modification shown in Fig. § the 
relays R and R. are combined into one 
piece of apparatus, and to close the local 
call bell circuit requires the closing of only 
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one contact, and it is thereby easier to keep 
the signaled station unlocked. In this case 
the coil M can be prevented from being en- 
ergized by short circuiting its coils by 
means of the armature 10 at the station 
called, as the said armature in falling back 
to complete the local circuit L can be made 
to close 20 and 22, which points are con- 
nected direct to point 8 between the coils 
M and N. When 20 and 22 are closed the 
two coils M are short circuited and no ap- 
preciable current passes through them. 

The advantages claimed for this system 
are: First, that of a locking device that 
cannot be unlocked by jarring the box 
containing it; and second, an apparatus so 
constructed and arranged that the act of 
calling up a subscriber from the central 
station will automatically lock the other 
stations on that line, and the mere pulling 
out of the connecting plug unlocks all the 
stations, thus doing away with the locking 
and unlocking keys and at the same time 
saving the operator the two motions neces- 
sary to lock and unlock the telephones. 
Third, replacing the device for locking and 
unlocking which required permanent mag- 
nets, which are objectionable for various 
reasons, by apparatus requiring no perma- 
nent magnets. 

Although this latter system seems to be 
superior to the former one, where eight 
keys are used, I do not know that it is in 
use at all, but I do know that the former is 
used quite extensively, one local company 
alone having two thousand instruments in- 
stalled. 

Although no magneto generator is re- 
quired and a polarized bell is replaced by 
a simpler vibrating bell, nevertheless the 
apparatus at a subscriber’s station, when 
either of the two patented systems are em- 


ployed, is rather complex, and further, their 


use also complicates matters somewhat at 
the switchboard. However, this is all 
much more than offset in having practically 
six independent subscribers on one pair ot 


lines. 
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AN ENGLISH CENTRAL. STATION 
ACCIDENT. 


Some time ago the entire supply of the 
Brighton, England, central station was 
shut off during the evening, owing to a 
peculiar accident. The armature of a 220- 
kw. machine developed a sudden short cir- 
cuit in its windings, and all dynamos run- 
ning at the time immediately dropped their 
circuit breakers, shutting off the whole sup- 
ply—gooo amps. 

The accident having caused considerable 
discussion in our English contemporaries, 
the engineer of the station gave the follow- 
ing account (in the London “Electrical 
Review’) of the conditions under which 
the station was running at the time of the 
breakdown. 

“For the sake of clearness two only of 
the larger generators are shown in the ac- 
companying sketch, in which F, F are 
fuses; B, B, bus bar: M, C, O, minimum 
circuit breaker. It will be noticed that all 
the dynamos were practically self- exciting 
and that no battery was in use. All the 
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machines, with the exception of two half- 
voltage balancing dynamos, were provided 
with minimum magnetic circuit breakers 
on one pole and switches on the other, and 
were without fuses. The other machines 
were provided with fuses, which were not 
affected. The shunt circuits derived their 
current directly from the bus bars, as 
shown, and were provided with two-way 
switches and spark-absorbing coils (not 
shown). By this arrangement any rise of 
voltage in the shunt circuit at breaking 1s 
entirely prevented. Eight generators were 
running, having a total capacity of 1400 
kw. with a load of 1170 kw. The dynamo 
which gave out is rated at 220 kw. At the 
time it was fully loaded, and had been 
running for six hours. A fact of import- 
ance is that everything was running quite 
smoothly, no change of generators being 
in progress. The possibility of a blunder 
being the cause is therefore precluded. 
“The sequence of events was as follows: 
The first indication that anything was 
wrong was a series of loud reports, ac- 
companied by a shower of sparks and 
molten copper, with a drop of about 50 
per cent in the pressure. The light then 
remained steady for a period of perhaps 
five or six seconds, and then gradually died 
out, this taking probably from forty to 
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DIAGRAM OF STATION CIRCUITS. 


sixty seconds. The circuit breaker of the 
faulty machine was seen to fall and was 
badly burned; the falling of the remaining 
circuit breakers was heard in the dark but 
not seen. On inspection afterwards, none 
of these showed any signs of burning on 
the contacts. 

“The switchboard attendant immediately 
replaced all the circuit breakers, pinning 
them up, and within four minutes every 
available generator was running and con- 
nected, but doing no work. The feeder 
fuses were then disconnected, thus throw- 
ing off the load, and enabling the dynamos 
to re-excite, which took a period of seven 
or eight minutes; when this was accom- 
plished the network was gradually recon- 
nected, fuse by fuse, and everything went 
on again as usual. The whołe shut-down 
lasted from twenty to twenty-five minutes. 
A band was found loose on the armature 
of the damaged machine, and a large hole 
was burned in the copper bars immediate- 
ly under it.” 
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In another journal the engineer of the 
plant expresses the opinion that the cause 
of the other machines dropping their loads 
was the combined effect of decreased speed 
and armature reaction, due to the short 
circuit, which reduced the fields to zero. 
The circuit breakers used were all for 
“minimum current.” The engineer states 
that the use of “non-return” instead of 
“minimum current” circuit breakers, and 
the separate excitation of machines, are ab- 
solutely essential in this and similar instal- 
lations to afford complete security from the 
class of breakdowns that occurred. 
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GENERAL METER PRACTICE. 


BY LYMAN C. REED. 


The testing of meters on the consumers’ 
premises has frequently to be done, and, in 
fact, is, for various reasons, the best prac- 
tice if properly carried out. That branch 
of meter testing will form the subject of the 
greater part of the present article. 

The difficulties encountered in making a 
reliable test of a light or power meter in 
circuit have in the past been found some- 
what greater than was anticipated. Years 
ago a lamp bank was employed, but 
owing to the large size necessary for 
testing large meters, and also the fact 
that the consumer was entirely de- 
prived of current while test was going 
on, it has been abandoned. The volt- 
ampere meter method is very much used, 
but where the current is variable, either in 
potential or amount, this method becomes 
very inaccurate, and a correct test cannot 
be made. The indicating wattmeter con- 
nected in series with the load is only a 
modification of the above, and admits of 
the same serious objections. 

Especially are these methods absolutely 
unreliable when used on direct-connected 
elevators or other installations where the 
load is constantly varying. To meet all 
the varying conditions and at the same 
time overcome the objections cited above, 
the following method has been found by 
the writer to answer the purpose: 

A regular stock meter of such type as 
the ones in use is converted into a port- 
able meter in very short time and at a 
minimum expense. As we are dealing with 
the Thomson wattmeter, the method of 
converting it into the form desired will be 
given. 

We first remove cagting which ordi- 
narily fastens the meter to the wall, and 
place a handle of leather on top of the 
regular cover. The cover is fastened to 
the base by the usual bolt and wing nut, 
with an additional one placed at the back. 
Four turnbuckles with hooks are provided 
and fastened to the meter, one on either side 
of the dial plate, and one in each wooden 
strip that holds binding poles for inlead- 
ing wires. The turnbuckles are preferably 
1% ins. long and connected by brass 
chains. 

The portable meter is now suspended 
under the meter to be tested by means of 
the hooks, and readily levelled while in 
this position by the turnbuckles. The two 
meters are placed in series, and then the 
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desired load turned on. The discs are 
started at the same point, and in a few 
revolutions it can be seen whether the 
meter being tested is fast or slow. Any 
degree of accuracy can be obtained by let- 
ting the meters run for, say, fifty revolu- 
tions, when it will be seen that a small 
portion of one revolution will be a fraction 
of 1 per cent. The meter is readily ad- 
justed if fast or slow. The portable meter 
is kept standardized by testing after each 
day’s work. 

The many advantages of this method 
can be readily seen, as the consumer is 
not interfered with in his burning, and can 
be given a practical illustration of the cor- 
rectness of his meter. The test can be 
carried on under the widest variation of 
load and with equal accuracy, and, in fact, 
is the only practical way of testing meters 
on motors where the load is constantly 
varying. A practical accuracy is ob- 
tained free from theoretical errors, errors 
in figuring, or errors from  stop-watch. 
The mechanical features are equally de- 
sirable, as meters, in whatever position 
they are placed, can be tested with the 
same ease and quickness. If too near the 
floor to admit of suspension, the meter is 
placed on the floor, and the test conducted 
as before. l a 

Where the current is alternating, this 
method is about the only correct one if 
the load is inductive, as the difference be- 
tween the apparent watts as indicated by 
volt ammeters, and the true watts, may be 
such as to give a very inaccurate test by 
that method. In practice it has been found 
that from four to five sizes of portable 
meters are all that are required to test a 
whole system of either alternating or di- 
rect current meters, and the expense in- 
cident to inaugurating the system very 
small. 

_ The question of how often to test meters 

on circuit can not be decided by a sweep- 
ing rule, but must be also a matter of 
judgment and determined by the locality 
in which the meter is placed. It is best 
to err on the right side, and tests of at 
least twice a year should be made; in 
some cases much oftener. It has been 
found in practice that one man can keep a 
whole system of 2500 meters in perfect con- 
dition by testing each meter once in four 
months, and certainly no evil results can 
ensue from this practice. 

The relation of the consumer and com- 
pany should always be of a harmonious 
character, and anything which tends to ed- 
ucate the consumer out of the belief that 
the meter is more or less a part of the 
paraphernalia of a “confidence” game, is a 
direct gain. By all means, let the con- 
sumer understand his meter, if possible 
very thoroughly, and he will then see that 
he is getting the proper returns for his 
money, and any number of “kicks” will be 
avoided. In this connection we have 
found it good practice to send around to 
each consumer a printed card or circular, 
giving exact directions for reading the 
meter and figuring out the bill. In this 
way the consumer is enabled to make 
rough tests of his own by the dial hand. 
and finds out how much he is burning and 
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when he burns it. That a great many 
complaints are made which would be 
avoided if the consumer was in a position 
to know what he was using has been 
proven over and over again. 

In the discussion of making retests on 
complaints, the method of charging a 
nominal amount for the test is a good one. 
However, the conditions are changed if 
there is active opposition unless the oppo- 
sition companies act in unison on this 
point; otherwise the company that did not 
charge for tests of their meters would se- 
cure the business. Where the meter is 
found in error and the complaint a justi- 
fiable cne, no charge should be made, or 
even where for some cause unknown to 
the consumer the bill increases suddenly, no 
charge for the test should be made. The 
object of charging for a test of the meter 
is to stop all complaints made with an 
idea of gaining time or in hope of some 
rebate on the bill, and it is this class of 
“kicks” that form the larger part of the 
complaints. 

Our opinion with regard to reading 
meters coincides so fully with the methods 
as set forth by Mr. E. A. Leslie in his re- 
cent paper before the Electric Light Con- 
vention, that I take pleasure in referring 
all those interested to that paper for a 
much fuller and better explanation than I 
can give. I take great pleasure in heartily 
indorsing this method, because, after sev- 
eral years’ trial, we have found it to be an 
excellent one. 

The question of special rates is one which 
is occupying the attention of nearly all 
general managers at present, and as yet no 
definite system has been established on 
which to operate. This subject lies just 
outside of the scope of this article, as it 
only affects meters in the different meth- 
ods employed to obtain the rates. The 
consumer’s load curve is obtained as nearly 
as possible, and a rate given from the con- 
ditions presented. Two-rate meters are 
employed in some instances with two 
dials, and the movement connecting the 
registering train switched over at fixed 
hours. Others guess at the consumer’s 
load curve and allow him a rate according- 
ly. Another method is the one already 
referred to, of placing two meters in paral- 
lel and having the load on each regulated 
by an automatic switch. Another well- 
known system is the “Wright Demand.” 
All of these methods are simply modifi- 
cations of general meter practice, and in 
some cases call for special devices and 
special practice outside of any general 
plan of operating. | 

Generally speaking, the province. of the 
meter department ïs to see that all current 
is accurately measured, and when this is 
obtained, the minor considerations are rele- 
gated to their proper place. If the central 
station is earning a 10 per cent dividend 
on $500,000 gross receipts, the amount of 
dividend is $50,000. If, owing to poor 
management in the meter department or 
inaccuracy of instruments used in testing, 
etc., errors of only 3 per cent are intro- 
duced, these affect the dividend directly by 
this amount, as all operating expenses and 
fixed charges remain the same as though 
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these errors had not occurred. This in- 
stance is cited merely to show how abso- 
lutely essential it is to have all parts of the 
work connected with the testing done as 
correctly as possible. 

We take it for granted that to those in- 
terested in the selling of current from cen- 
tral stations, the meter question is probably 
the leading one of to-day, and when one 
stops to consider the large gains and losses 
incident to good or bad meter practice, it 
proves itself to be a subject well worthy of 
our best attention. 
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SNOW-BOUND STREET-CAR SYSTEMS. 


BY WM. HERBERT DONNER. 


There are many standards by which it is 
possible to gage and compare the work- 
ings of a street railroad system, but there is 
no more severe test of what we may call 
the effective running power than the ability 
to keep within reasonable touch of the 
regular schedule during the prevalence of a 
heavy snowstorm. Doubtless., many peo- 
ple have noticed that, under what may be 
approximately the same conditions, one 
road will keep its cars running, by some 
means or other, while another road will 
have its power house idle and its cars 
stalled at different points all along the line. 

There will be a reason, of course, for 
each case. The more fortunate system will 
have more power at disposal with which to 
clear away the snow, and force its cars 
along; or its grade will be easy; or its 
tracks will be less exposed to drifts. But 
there must be still another and more im- 
portant reason, and it will generally be 
found to be true; it is, that the system that 
can keep its service going has a better hand 
guiding it, and a head which is clear- 
sighted and equal to all emergencies. It is 
not sufficient to provide only the machinery 
to guard against breakdowns; there must 
be some well-considered method of opera- 
tion calculated to successfully meet all con- 
ditions and deal with them promptly. 

In the matter of sweeping the track there 
is plenty of room for discretion. The super- 
intendent should understand his road so 
thoroughly that he will know at once where 
he may expect the most trouble, and where 
the snow is likely to form drifts. This 
may depend somewhat upon the direction 
of the wind, which should, accordingly, be 
taken into account. These drifts must be 
attacked as soon as possible, using a heavy 
snow plow to cut a way through. The 
sweepers should be kept running as soon 
as the snow begins to lie thickly on the 
ground, and may even be sent over the line 
earlier, as a precaution. There should be 
no delay on the score of want of repair, 
unless there has been some recent accident, 
for the motor circuits should all be ready 
tested and everything in running order on 
the approach of a storm. 

It is a very good plan to have sheds for 
the snow-sweepers at different points on 
the line; as, for instance, at the junction of 
branch lines or midway along them, and 
at each end of the main line, so that the 
sweepers may be kept there during stormy 
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weather, instead of being all bunched to- 
gether at the central car house, from which 
several of them may pass over the same 
track in going out. Suppose, for example, 
in the accompanying figure, that the power 
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house is at P; then, if there are sweepers 
available, they may be located at A and B 
on the main line, at C on the branch line, 
and possibly another on lineD, and at the 
power house. 

In the adjustment of the sweeper to the 
work it is required to do, there is oppor- 
tunity for a little applied intelligence. 
During a storm there will inevitably be a 
heavy strain on the power house mach- 
inery to keep the cars running, and any ad- 
ditional power taken to operate sweepers 
should, therefore, be well used. The writer 
has seen the brooms set down so far that 
they bore hard upon the frozen ground, 
tearing up and scattering small stones and 
particles of earth along with the covering 
of snow, and consuming an appreciable 
amount of power to no useful purpose 
whatever, as well as subjecting the brooms 
to a very unnecessary wear and tear. So 
long as the snow is removed there is no 
necessity to do more, and the brooms 
should be set at such a height as to clear off 
the snow without touching the ground con- 
tinually. Some men set the brooms to 
clear the track where the ground is low be- 
tween, as in the case of T-rails on ties, 
and neglect to readiust them for higher 
ground, as, for instance, when entering on 
paved streets. 

Excuses are frequently made for electric 
traction systenis that get snowed-up, even 
on roads operating hundreds of cars. We 
are told that the adhesive force between 
the wheels and rails is so low that the cars 
cannot force their way through the snow. 
There is a remedy even for this. If the 
road has been neglected during the early 
hours of the storm, or some accident has 
prevented the tracks being quickly cleared, 
there is still no reason to give up while 
power is available. If the city ordinances 
will permit, a certain proportion of the 
cars should be coupled into trains con- 
sisting of three or four cars, or more. Stops 
should be made at correspondingly longer 
intervals, determined beforehand, even if 
people get left behind by waiting at 
the wrong place. Single cars may be run 
between the trains, making stops as 
signaled, the number of trains used 
being determined by the conditions to 
be met in each case. All the start- 
ing bells of one train may be connected 
to one cord, and one conductor given gen- 
eral charge: or the ordinary method may 
be employed, as when a motor car and 
trailer are coupled, of ringing the starting 
hells in succession. If it is necessary to use 
a snow-sweeper, and sufficient tractive 
force is not available from the driving 
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wheels, the same expedient may be used 
of coupling on one or more heavy motor 
cars and running them straight through, in 
the same way as a sweeper alone would 
ordinarily go. 

There are other details concerning the 
management of street car systems which 
depend primarily upon the intelligence and 
vigilance of the person in control, but the 
perfection of thorough efficiency can be 
secured only by careful and conscientious 
study of existing conditions. 
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STEAM AND WATER STOP VALVES. 


GATE VALVES. 

There are certain cases where plain 
wedge gate valves are more to be desired 
than any improved form that raises the disc 
from the seat before imparting movement 
to the former. For such cases the valve 
shown by Fig. 1 was designed by the Ken- 
nedy Valve Manufacturing Company. The 
wedge gate fits between hard bronze seats, 
and is made for 125 to 250 Ibs. steam pres- 
sure and superheated steam. The seats in 
the body can be unscrewed and removed 
at will, thereby being easily replaced when 
worn or damaged. This valve has a collar 
—shown in the engraving—which fits the 
spindle and closes the bottom of the stuf- 
fing box, thereby enabling the valve to be 
packed without the necessity of closing it. 
The metal is distributed to withstand not 
only the strains of the liquid or gas, but the 
tremendous strains of expansion and con- 
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FIGS. I AND 2.— WEDGE AND PARALLEL SEAT 
GATE VALVES. 


traction are also provided for so that the 
valve will not be internally distorted 
thereby. 

The same company also manufactures the 
parallel seat valve, shown by Fig. 2. This 
form of construction follows the scheme of 
relieving the disc and seat of pressure 
through contact with the moving parts, and 
this is effected in a decidedly novel man- 
ner by connecting the two gates to each 
other by means of heavy right and left hand 
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thread screws, which so connect the discs 
and are so attached to them that the first 
turn of the valve spindle removes all traces 
of pressure between the seats and discs. 
Fig. 3 shows the discs used, and also the 
manner in which the screws are arranged. 
These are so connected with the stem 
mechanism that they are operated only 
when the discs are in their seats, either be- 
ing tightened by the last turn or part turn 


of the valve stem, or loosened by the first 


partial revolution of the stem as the valve 
is being opened. All wedge surfaces or 
seats are dispensed with by this arrange- 
ment of the discs, and, as stated, none but 
parallel surfaces must be prepared or main- 
tained in the making of the valve. Pres- 
sure can be applied at will to either side 


FIG. 3.— RIGHT AND LEFT HAND SCREW DISCS 
FOR DOUBLE GATE VALVE, 


of these valves, and they are made both 
with and without the by-pass. 

Figs. 4 and 5 show the working parts of 
what is known to the trade as “Scott 
Valves,” made by the Roe-Stephens Man- 
ufacturing Company, and include both the 
rigid, solid disc and the “collapsible” disc 
as made by other companies. Fig. 4 shows 
the general internal arrangement of the 
Scott valve. and Fig. 5 shows the manner 
in which the discs are constructed. The 
maker of this valve states that by the pecu- 
liar construction of the cylindrical wedge 
and the full circular bearing upon the back 
of the disc or gate, the wear 1s taken from 
the face and seat, thus ensuring a perfect 
seating and the impossibility of the discs 
springing, bending or getting out of shape. 
The discs are raised by their lugs coming 
in contact with corresponding shoulders oa 
the wedge. By the peculiar arrangement 
of the lugs, the bearing of one disc slightly 
rotates upon the other, so that the least 
movement on the stem releases one disc 
slightly in advance of the other, thereby 
causing the valve to open easily under the 
heaviest pressure. 

It has always been claimed by some me- 
chanical engineers that a solid disc valve 
does not allow for unequal expansion; con- 
sequently the disc expands more in one 
place than in another, causing the valve to 
leak when the closest examination of the 
valve after it has been removed from ser- 
vice shows got the least thing to cause 
leakage or failure of the valve. The form 
given to the above described valve—a full 
circular bearing—is intended to ensure a 
perfect seating, and impossibility of the 
disc either springing, bending or getting 
out of shape. These valves have no special 
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inlet side. On the contrary, they may be 
connected in any manner, either horizon- 
tally, vertically, or, on either side to the 
pressure. 

The Scott valve (Roe-Stephens Manu- 
facturing Company) are made as stated, 
either solid or double cylindrical, and they 


FIGS. 4 AND §.—SCOTT STRAIGHT FIG. 6.—CRANE WEDGE VALVE. 


WAY GATE VALVE AND WEDGE. 


are all made wedge-shaped. None of these 
valves is made with parallel seats. They 
are made to stand pressures of from 150 
to 300 lbs., the latter being known as Ex- 
treme high pressure gate valves, and 
tested up to 1000 Ibs. hydrostatic pressure. 
The seats in all these valves are screwed 
in, and are interchangeable. There is a 
ground joint under the internal end of 
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FIG. II.— PARALLEL SEAT, DOUBLE-DISC 
VALVE. 


stuffing box so these valves can be packed 
either when closed or fully open. 

While some concerns have striven to the 
utmost to perfect the “collapsible” disc for 
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gate valves, other concerns have confined 
themselves severely to the solid-wedge 
form of discs, and contend that this form 
is the best for any and all purposes. The 
Crane Company takes this stand, and its 
valves, one of which—its ‘extra heavy 
straightway valve’—is shown by Fig. 6, 
herewith in section, has a disc cast 
in one piece with a facing of some other 
metal dovetailed to the disc. The guides 
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FIGS. 7 AND 8.—RENEW- 
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renewable without special 
The gate is a single casting, 
and double-faced, and the 


are instantly 
tools or skill. 
wedge-shaped 
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‘ABLE ASBESTOS SEAT 


SEAT RING. 


on discs and ribs in the body of the valve 
are fitted and finished very accurately so 
as to ensure a true and easy movement of 
the disc, to prevent a wear of the faces, and 
also to prevent the disc from touching the 
seats except at the point of closing. The 
seats and faces of discs are made of brass. 

It is only fair to the manufacturers of this 
valve to state that they make their valves 
in three groups or qualities—the “Stand- 
ard,” for steam pressures up to 100 lbs.: 
medium pressure valves for pressures up to 
150 lbs., and extra heavy valves for pres- 
sures up to 250 lbs. The strength of the 
valve body is modified in each kind to suit 
the conditions of pressure. In the “Stand- 
ard” valves tne discs are faced with brass as 
stated. In the medium pressure valves the 
facing is of a metal slightly harder, while 
in the extra heavy valves for high pressures 
the discs and seats are faced with hard 


metal throughout, thus reducing steam cut- 


ting to a minimum. 

A peculiar form of gate valve is manu- 
factured by the Fairbanks Company, which 
is known as the renewable vulcanized 
asbestos seat gate valve.” It is claimed 
by the manufacturers that the seats, of 
specially treated asbestos fiber, will not 
crack, flake or chip off, nor adhere to the 
gate (or wedge). That they are sufficiently 
elastic to compensate for the usual expan- 
sion and contraction of the valve body, and 
thus prevent binding or pinching of the 
gate or wedge while closed. And that be- 
ing of softer material, they prevent the in- 
jury ordinarily resulting from pipe chips. 
grit, scale, etc., intercepted between them 
and the wedge. Furthermore, that they 
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FIGS. 9 AND I10.—THE s. & B.“ GATE 
VALVE, DISCS AND WEDGE. 


grooves in its sides slide on the guides in 
the valve body, holding it in the center and 
relieving the stem of strain from pressure 
on either side. 
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FIG. I2.—JENKINS GATE VALVE. 


These valves are made in a considerable 
variety for all pressures, also for water and 
acids, and especially for ammonia used in 
ice-making and refrigerating. One of the 
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seat rings is shown by Fig. 8. These rings 
are provided, when so ordered, with spe- 
cial retaining rings for holding the seat 
rings in place. This device, however, does 
not seem to be needed except under very 
heavy pressures, when it is particularly de- 
sirable. Either gate or cock by-pass is fur- 
nished with the larger sizes of these valves 
as desired. 

A valve in which the bearings of the 
wedges come one against the other is shown 
by Fig. 9. This valve is called the “S. & 
B.” gate valve, and is made by the Nel- 
son Valve Company. This valve is of 
the double-disc wedge variety, and the 
bearings of the discs approximate the ball- 
bearing principle to a certain extent. In 
operation the rounded ends of the lugs of 
each disc—shown in detail by Fig.10—en- 
gage the back of the other disc, thereby 
virtually forming a solid yet elastic and ad- 
justable disc, which is pushed down by the 
cage on the end of the stem, and the discs 
slide over the seats at the end of the travel 
until the valve has been closed sufficiently 
tight. The movement of opening frees the 
valves from the valve seats, thus prevent- 
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ing them from dragging across the valve 
faces. 

The advantage is claimed for this valve 
that if dirt or scale gets under one of the 
discs it can rock from its position enough 
to lie upon the obstruction thus encoun- 
tered. At the same time the other disc is 
not affected in the least, and the rounded 
ends of the lugs permit the discs to assume 
the necessary positions independently of 
each other. 

A valve placed on the market by the 
Eaton, Cole & Burnham Company has the 
advantage of parallel seats and a wedging 
action to throw the discs against the seats, 
without the least inclination of the discs 
to be dragged across the seats during the 
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act of tightening or loosening in the last 
and first movements of the valve stem. 
The manner in which the wedging action 
is effected is plainly shown in the cut, Fig. 
11. The discs moving down quite near to- 
gether until nearly across the valve open- 
ing. Then the bottom portion of the valve 
stem strikes a lug on the body of the valve, 
which prevents the wedge from going far- 
ther. The continuing action of the valve 
stem is thus turned into a lateral motion, 
which forces the discs apart and against 
their respective seats. Here the full ad- 
vantage of rocking discs is obtained at 
once, and in a very simple manner. 

One more valve completes the list of 
gates, and we will then proceed to examine 
the globe valve. This valve, the Jenkins 
(Fig. 12), is different from all the others. It 
is a “one-sided” valve,for only one side—the 
vertical one—is expected to make a tight 
joint upon the seat. This side is vertical 
and does the stopping act, while the other 
side is beveled, and does the wedge act 
to force the disc to a seat. The disc is 
practically solid, the only separable piece 
being a ring which is slipped on over the 
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Jenkins packing with which the vertical 


face of the disc is fitted. This valve can, of 


course, be used with the pressure in either 
direction, but the construction of the valve 
is such that the observing fitter would in- 
variably connect up the valve with pres- 
sure against the disc on the vertical side 
only. —o — 


Electric Cooking. 


A recent catalogue of electric heating ap- 
paratus gives the following data of energy 
required for the cooking utensils named: 
Chafing dish, 440 watts; broiler, 1500 watts; 
griddle (large), 1500 watts; farina boiler, 
440 watts; stew pan, 200 watts; coffee 
heater, 400 watts. The current is found by 
dividing the watts by the voltage. 
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INTERIOR WIRING. 


BY CHARLES E. KNOX. 


In the preceding articles we have out- 
lined the principal points to be considered 
in “laying out” the interior wiring in vari- 
ous kinds of buildings. At different times 
we have selected various types of buildings, 
by way of example to illustrate some par- 
ticular feature of interior wiring. Let us 
now, however, in this number select some 
particular building, and proceed to lay out 
the electric light circuit work, from start to 
finish. This will be by way of resumé of 
all the preceding articles. 

For this purpose, in order to avoid undue 
complication, we will select a building in 
which the electric wiring will be extremely 
simple. The building adopted is one shown 
in the supplement of the ‘‘National Builder” 
(Chicago, III.), of November 15th, 1808, 
and designed by George O. Garnsey, ar- 
chitect. It is apparently a country resi- 
dence, consisting of a cellar, two stories 
and attic. The general arrangement of the 
rooms, etc., is shown in figures I, 2 and 3. 
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I, 2 AND 3.—LOCATION OF LIGHTS AND CIRCUITS. 


The building is about thirty-two feet wide, 
forty-eight feet deep and thirty feet high. 

Before starting to locate the lights, it 
would be well to have three points settled 
in regard to the installation. These points 
are: First, what kind of current will be sup- 
plied to the building; second, what will be 
the voltage at the point of supply; third, 
what rules and regulations will govern the’ 
installation. 

The necessary information on all three 
of these points can be obtained from the 
local company supplying electric current in 
the town in which the building is located. 
Let us assume that the building is to be lo- 
cated in a small town, of say 3000 inhabi- 
tants. In a town of this size there is very 
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little question but that the alternating cur- 
rent system of distribution would be used. 
The current would probably leave the sta- 
tion at a pressure of either 1100 or 2200 
(approximate) and be reduced by means of 
the transformer at the point to be sup- 
plied, to 104 volts. We will therefore as- 
sume first that the house is to be supplied 
with single phase alternating current at a 
pressure of 104 volts; second, that the trans- 
former will be located on one of the elec- 
tric light poles near the rear of the house; 
third, that the installation will be governed 
by the rules and regulations of the National 
Board of Fire Underwriters. As alternat- 
ing current is to be used, it must be borne 
in mind that owing to induction, any two 
wires constituting one circuit must be 
placed in one tube. We may also safely 
decide that all wires must be inserted in 
some form of iron tube, having an insulat- 
ing lining. As the rules are constituted at 
present it is difficult (and it is well that this 
is the case) to use anything but iron con- 
‘duits. Owing to the reduction in the price 
of iron conduit and to the fact that only 
one conduit is needed for a circuit instead 
‘of two (which is the case, if any other kind 
is used), it is probably about as cheap as 
any other kind of conduit. 

These points having been settled, we may 
proceed to locate the lights. Starting with 
the cellar, we find that three lights will 
probably be sufficient; one of these should 
be placed at the foot of the cellar stairs (see 
Fig. 1), one near the furnace and one in the 
front portion of the cellar. All three of 
these lights would better be controlled by a 
switch located at the head of the cellar 
stairs as shown. 

In the kitchen on the first floor (see Fig. 
2), provision should be made for two sin- 
gle lights (cord pendants) one to be located 
in the center of the room and the other 
near the range. If the range is to have a 
hood, this latter should be changed to a re- 
receptacle placed under the hood. No 
switch is needed for these lights, as they 
may be turned on or off by the key on the 
socket. Provide a light at the foot of the 
rear stairs leading to the second story. In 
the dining room the light will be placed 
to the best advantage in the ceiling and, 
unless the ceiling room of the room is such 
as to invite more elaborate lighting, they 
should be located at one point as a chande- 
lier in the center of the room. The cubical 
contents of this dining room is about 2000 
ft. (being 13’ 0” x 16’ o” x 10’ o”) and un- 
Jess the finish is to be rather dark, a three- 
light fixture will be ample. If the appro- 
priation for the electrical equipment is suf- 
ficient (this, by the way, should be borne 
in mind constantly in the arrangement of 
the lights, etc.), it will be well to provide 
a switch for this chandelier. If, however, 
it is absolutely necessary to cut down the 
first cost to the lowest possible figure, the 
switch will have to be omitted here, as 
well as in other places. In the sitting 
room a chandelier in the center of the ceil- 
ing with two side brackets would give a 
good distribution of the light. The 
brackets are shown between the windows 
for the reason that they would be useful 
for reading if a couch or window seat were 
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placed in front of the windows. They could 
of course, be placed on the south partition 
wall or else one on each side of the mantel; 
as the cubical contents of this room is 
about 2800 ft., the chandelier should have 
two or three lights and the side brackets, 
one light each. While a switch is not quite 
as requisite here as in the dining room, 
(the chandelier being more easily reached), 
nevertheless a switch should be provided if 
the cost will permit. The two side brackets 
need not be controlled by the switch. In 
locating the hghts in the parlor and re- 
ception hall, we must bear in mind the two 
side brackets need not be controlled by the 
switch. 

In locating the lights in the parlor and 
reception hall, we should bear in mind, that 
in these rooms the fixtures themselves 
should give a decorative effect and their 
location should be such as to conform with 
this idea. If side brackets are used here, 
care should be taken to avoid placing them 
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where it would be desirable to hang pic- 
tures, etc. In the parlor the conventional 
and less expensive mode of lighting would 
be by means of a chandelier, but a better 
effect would probably be obtained by 
the use of side brackets, as shown. Of 
course, four lights are more than is 
absolutely necessary in this room, but 
they need not be all turned on at once. 
A switch is not essential for these lights, 
as they may be turned on by the key on the 
lamp-socket, unless the fixtures are placed 
more than 6’ 6” from the floor. A two- 
light ceiling fixture would light the re- 
ception hall properly unless the color of 
walls and ceiling was dark. This fixture 
should be controlled by a switch. A single 
light (either a receptacle or short-stemmed 
fixture) should be placed in the vestibule, 


controlled by a switch from inside. A 


single ceiling light controlled by a switch 
should also be placed at the foot of the 
main stairs. 

On the second floor, the two larger 
chambers (see Fig. 3), should have two 
lights each, (their cubical contents being 
about 1700 ft.), while for the smaller rooms 
one light for each would probably be 
ample. These lights would be placed to 
better advantage on the walls than in the 
ceiling. There should be two side lights in 
the hall, a single side light in the bath 
room and one in the servants’ room. No 
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switches are needed for these lights. In 
the next article, the branch circuit will be 
laid out, and the conductor calculated. 


—ͤ —-„ ͤ— — 
ECONOMY OF STEAM PRODUCTION. 


BY A. L. HARRISON. 


Buying coal and paying for the labor to 
handle and burn it, and then throwing it 
away in useless waste of heat up the chim- 
ney, is so common that if any one man 
could have an income equal to the waste 
of this kind in any Western manufacturing 
district he would hardly exchange income 
with a Rockefeller. 

The district in and about Pittsburgh, 
Pa., is probably the most prodigal in this 
respect, because, in the early days of its 
iron industry coal was almost as cheap 
as dirt,” and manufacturers bought boil- 
ers with principal reference to their pos- 
sible “crowding” capacity, and thus es- 
tablished a custom of waste which, like all 
“custom,” is slow to yield to more intel- 
ligent methods. 

As an example of the best practicable 
economy in a plant of ordinary equipment, 
there is a flour mill in the Central West 
which, in the beginning of its history, was 
a country custom mill; the owner, an ener- 
getic, enterprising, progressive business 
man, developed his business until now, with 
the aid of three grown sons, this mill has 
become an Soo-bbl. mill, and the largest of 
several which furnish flour in large quan- 
tities, not an inconsiderable part of which 
is for the export trade. In the evolution 
of the power plant, a slide valve engine 
gave place to a Corliss, and it, in turn, 
was made into a compound condensing 
engine. The boiler plant grew from one 
horizontal tubular to three of same type, 
the amount of steam now required being 
not more than about double that in the 
beginning, because of the improved econo- 
my in its application or use. 

The present engineer, who is unpreten- 
tious, but competent and conscientious and 
devoted to his profession, has been in 
charge of the plant for several years, and, 
after the engine had been compounded and 
all apparent practicable economy secured 
in application of the steam, turned his at- 
tention more earnestly to the possible 
practicable economy in the production of 
the steam. The result is that when the 
mill is running full it requires an average 
of only about 200 h.p. of steam, including 
engine, to operate dynamo to furnish 
lights, the heating of the mill, of the sepa- 
rate office building, and of the proprietor’s 
residence, across the way. As an example 
of the attention given to details, in the 
boiler rcom, the engineer found his gases 
going off at a high rate, and, as there 
seemed to be no other better way to save 
excessive loss from this source, he built a 
brick flue across the front of the boiler 
setting of sufficient size to admit inserting 
a section of coiled pipe, and so arranged as 
to be accessible for cleaning, through 
which the feed water passed after leaving 
heater, and thus reduced the temperature 
of the escaping gases about 100° F thus 
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increasing both the economy and capacity 
of his boilers, two of which, 14 ft. x 60 ins., 
supply the steam. Later, when he found 
there was a large amount of radiation from 
the sheet-iron flue leading to the chimney, 
he jacketed the flue, and, by use of a suc- 
tion blower, drew air through this and dis- 
charged it into the mill, thus effecting an- 
other economy and relieving the danger of 
fire, due to the wooden roof of boiler room 
being unsafely near. - 

Finally, within the past two years, the 
Murphy automatic smokeless furnace dis- 
placed the hand-fired flat grates, effecting 
a decided saving in fuel, and insuring a 
chimney practically as clean as if anthracite 
were used, instead of the steam“ grade of 
soft coal, which is used. If an iron truss 
roof, set at proper height, were to displace 
the present wooden roof, the boilers reset 
so as to utilize more advantageously the 
boiler room space, height of stack in- 
creased to 100 ft. or more, and some minor 
additional conveniences provided for use 
of the fireman, that little old boiler room 
and boiler plant would compare favorably 
in every economic respect with the Lest in 
the land. ; 

In this case it will be noticed the furnace 
or method of burning the fuel or producing 
and applying the heat, received attention 
only after every other known practicable 
source of economy had been provided. In 
this particular, that engineer is a faithful 
representative of a large majority, not only 
of engineers in charge, but also of a very 
large majority of those interested in the 
purchase or use of boiler plants. Even of 
the prominent consulting engineers, few 
give proper attention to possible practi- 
cable economies in producing heat. I ven- 
ture the assertion that not one in ten 
knows, even fairly thoroughly, the con- 
struction and operation of the furnace re- 
ferred to, although it has been in promin- 
ent use a dozen years or more, or the best 
arrangement of an ordinary hand-fired fur- 
nace, much less the relative merit of the 
various forms of furnaces in use. 

Every person contemplating the pur- 
chase of a power equipment, is anxious to 
secure the most economical outfit practi- 
cable, and more or less care is taken in se- 
lecting the engine and the boiler, but, in 
most cases a little or no attention is given 
to the selection of the form of furnace or 
setting for the boilers. This is usually left 
to the boiler company, and I am sorry to 
say the results show that even the boiler 
manufacturers fail to give this feature the 
thought its importance should demand. 

Coal is now burned under most of the 
latest improved boilers, substantially the 
same as it was 50 years ago, and with about 
the same waste, due to incomplete combus- 
tion and to admission of excess of air. Why 
this should be so, I leave the reader to 
answer. 

Scientific knowledge surely indicates that 
decided improvement is possible, and the 
mechanical furnace for boilers has attained 
practical success, through application of 
such knowledge, increasing the volume of 
CO., and decreasing the volume of free 
oxygen, thereby causing the complete com- 
bustion of bituminous coal, with conse- 


AMERICAN ELECTRICIAN 


quent higher temperature and prevention of 
smoke. | 

Three different recent tests, under varied 
conditions on one type of this furnace (the 
Murphy), by Professor R. C. Carpenter, of 
Cornell University, show superiority in ref- 
erence to the above essential points in se- 
curing improved economy in the burning 
of western “steam” coal. In view of the 
evidence accumulated as to the efficiency 
of the mechanical furnace, it should. receive 
greater attention than it has from consult- 
ing engineers who desire to keep abreast 
of the times. 

If clients would insist on the consulting 
engineer knowing what is best, and why it 
is best, there would be fewer cases of 
money wasted on appliances and forms 
without special merit, and the coal bills 
would be perceptibly reduced. 

In these times of close margins and keen 
competition, every owner and manager 
should realize all the economies practicable 
in producing his steam, whether for power, 
light or heat. 

In the case of electric light or power 
plants, the cost of coal or fuel is a large 
and important part of the cost of the pro- 
duct. If a merchant were to negligently 
disregard a possible ten per cent reduc- 
tion in the cost of his goods, he would soon 
find his more enterprising competitors 
getting profit where he could find none. 

There are scores, yes, hundreds of steam 
plants where ten per cent or more can be 
saved by enterprising improvement in the 
method of burning the coal, and in the 
practice of the boiler room. 

Those who take the lead by intelligent 
improvement in this particular, other 
things being equal, will soon find they are 
at the head of the procession. 


—ñä— w 


Lessons in 


Practical Electricity 


ALTERNATING CURRENTS. 


Before again taking up the subject of al- 
ternating currents, a brief review of the 
general principles of the subject will be 
given, in order that the reader may be 


more fully prepared to understand the sub- 


sequent articles. 

There is no doubt but that the subject 
of alternating currents is in the minds of 
many surrounded with much mystery. This 
is partly due to the nature of the subject, 
and partly to the manner in which it has 
been expounded, both by so-called prac- 
tical writers and by those who would con- 
ceal the principles concerned, however sim- 
ple, in complicated mathematical analysis. 

In starting out the student should take it 
for granted that he will meet with more 
dificulty in understanding alternating than 
direct currents. The latter branch is in 
general so extremely simple that the slight- 
est mental labor is sufficient to enable one 
to obtain a fair knowledge of its principles, 
and to solve the practical problems which 
ordinarily occur. 
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On the other hand, alternating currents. 
introduce the idea of variations, which is 
one foreign to everyday mental processes, 
being evaded wherever possible by the use 
of averages. Nevertheless, there is no real 
difficulty in understanding alternating cur- 
rents if the student makes up his mind that 
some thought is required, and that this he 
is willing to give to the subject. In fact, 
what difficulty there is over direct currents 
is an advantage in the sense that one versed 
in alternating currents will have fewer 
competitors. | 
One caution is necessary for the begin- 
ner, which is that he should view with sus- 
picion any explanations of alternating phe- 
nomena based upon analogies. An an- 
alogy, while it may assist in apparently 
making clear to his mind one phenomenon, 
will often render the understanding of 
other phenomena more difficult if the same 
analogy does not also apply to them. For 
example, the phenomenon of inductance is 
often explained by ascribing the property 
of inertia to the alternating current. How 
unsafe this analogy is will be realized when 
it is considered that it does not apply to 
circuits carrying alternating currents but 
containing no inductance; that the value of 
this so-called inertia is dependent, not only 
upon the factor of current, but also on the 
geometry of the circuit and the permea- 
bility of the medium; that is, where there 
is a coil in circuit, upon the number of 
turns and whether or not any iron is en- 
closed. Nor does the analogy apply to con- 
densers unless we endeavor to think of 
such an absurdity as negative inertia. 

The great use of mathematics in alter- 
nating currents is doubtless a legacy from 
the time of Joubert, who in 1881 established 
that the variation of current and e.m.f. in 
a certain alternator which he tested follow- 
ing the sine law. Up to this time no theory 
had been attempted of alternating currents. 
such as are generated by commercial ma- 
chines. In Joubert’s celebrated experi- 
ments, the machine used was one which 
happened to give a very close approxima- 
tion to a sine curve, and this result was 
eagerly seized upon by mathematical physi- 
cists owing to the ideal basis which it gave 
for building up a complete mathematical 
theory of alternating currents, the sine 
curve hypothesis lending itself most admir- 
ably to mathematical processes. In con- 
sequence of this the treatment of alterna- 
ting currents became a branch of mathe- 
matics rather than that of physics, and only 
recently has there been a tendency toward 
a. return to a physical basis, or the explana- 
tion of the phenomena themselves previous 
to the application to them of mathematics. 

The generation of a true sine- curve of 
e. m. f. by an actual generator can only be 
approximated to. If we have a perfectly 
uniform bi- polar magnetic field, and a wire 
is revolved in such a field at a uniform rate, 
then the e. m. f. produced in the wire will 
vary accordingly to the law of the sine 
curve. For example, when the wire is at 
the pole gap, there will be no lines of force 
cut, since the lines there are parallel to its 
motion, and, consequently, there will be no 
e. m. f. induced in the wire; when it is oppo- 
site one of the pole pieces, the e. m. f. will 
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be a maximum; and between these posi- 
tions the value of the e.m.f. generated at 
any point is proportional to the line of the 
angle between the wire at that point and 
its position at the gap. Similarly, as the 
revolution of the wire is continued, the 
e. m. f. decreases according to the same law 
until the wire reaches the other gap; then, 
since the lines of force begin to be cut in 
an opposite direction, an e. m.. will be in- 
duced as in the first half of the revolution 
of the wire, but in an opposite direction 
that is, the e. ni. j. will be negative if it was 
positive in the first case. 

It is always desirable that an alternating 
current machine shall generate a sine curve 
e. m. f. for several practical reasons, which 
reasons, however, were not appreciated by 
those who built up the sine curve mathe- 
matics of the alternating current. First, 
the line inductive counter e. m. f., or induc- 
tive drop, is a minimum when the variation 
of current follows the sine law. Second, 
the form of the curve of the e. m. f. of a 
motor should be identical with that of the 
generator from which it receives current; 
there is thus a necessity for a standard 
form of curve, which standard is best sup- 
plied by a sine curve. Third, all of the for- 
mulas relating to alternating currents are 
based upon the supposition that the varia- 
tion follows the sine law, and would not 
apply exactly if this were not true; more- 
over, a mathematical treatment of any 


other form of variation than that following 


the sine law would become so complicated 
as to be almost entirely useless, both theo- 
retically and practically. It may here be 
remarked that the constant 7 found in 
alternating current formulas is introduced 
in most cases by the sine curve hypothesis. 

Owing to the distribution of the bi-polar 
field when a current is flowing in the arma- 
ture, and to its non-uniformity otherwise in 
practice, only an approximation to a sine 
curve would in practice be generated by 
such a machine. In the case of the ordi- 
nary multi-polar alternating current ma- 
chine, the shape of the pole ends and of the 
armature slots, as well as the depth of air 
gap, must all be carefully proportioned in 
order to obtain the sine curve variation. In 
fact, in such a machine a smooth core ar- 
mature with a small air gap and with pole 
ends concentric with the armature would 
produce an e.m.f. very far from the sine 
curve form. l 

It will thus be seen that in commercial 
work the sine curve form of alternating 
current and e.m.f. is attained only through 
proper proportioning of the parts by the 
designers of machines, and that it is desir- 
able to approximate to the same curve as 
near as possible for entirely practical rea- 
sons—that the inductive line drop may be 
a minimum, and on account of the neces- 
sity for a standard form of variation, the 
fact that this form of variation admits of 
the simplest possible mathematical pro- 
cesses being secondary to the above con- 
siderations. 

In considering alternating current, 
mathematicians, as stated before, have 
treated the subject as if it were a branch of 
mathematics, and it is for this reason that 
we read so often of angles, cosines, etc. 
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The beginner has every reason to be per- 
plexed when he reads of electrical currents 
differing in phase by 90 or 120 degs., or of 
a current lagging behind an e.m.f. by a cer- 
tain number of degrees, or of sine waves ot 
current and e.m.f. The idea of angles con- 
nected with electrical currents and e.m.f. is 
an absolutely impossible one to conceive 
of, if one is dealing with their phenomena 
instead of their mathematics. In the suc- 
ceeding article this point will be taken up, 
and it will be shown that angles, cosines, 
etc., are introduced, not as properties of 
the phenomena, but as conveniences in 
submitting them to numerical calculation; 
and that naturally alternating current and 
e.m.f. values add and subtract the same as 
in the case of continuous currents, vector 
addition and subtraction being used mere- 
ly because problems can thereby be solved 
in a fraction of the time necessary if the 
natural process were followed. 


— — 2 — — 
Ne 
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Transforming Direct And Alternating Car- 
rent Motors. 


A letter appearing under the above head 
in the December issue was contributed by 
Mr. J. C. Brocksmith, Ithaca, N. Y. The 
signature attached—J. C. Brown, New 
York,—belonged to another letter, the 
printer having inadvertently changed the 
linotype final slugs. 


— — — 
A Mild Puxzle. 


To the Editor of American Electrician: 

The writer recently had an experience 
with a small dynamo that will probably 
puzzle a good many of your readers and he 
of interest to those whose knowledge of 
such machines will enable them to account 
for the peculiar action of the dynamo in 
question. 


co VOLTS 


118 VOLTS 
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belt driven by a 5 h. p. C & C motor 
during the test. When the field magnet 
was excited from 110-volt mains, as in Fig. 
1, the e. m. f. at the brushes was 100 volts, 
and a 50 c. p. lamp was maintained, of 
course, without difficulty. When the 
brushes were also connected to the mains, 
as in Fig. 2, the machine ran as a motor 
at a considerably higher rate of speed, the 
voltmeter showing 115 volts at the lamp, 
and the C & C motor being dragged ahead 
of its normal speed. When the connec- 
tions, a, b, from the mains of the machine 
were cut, leaving its field and armature 
connected as a self-exciting shunt dynamo, 
as in Fig. 3, the voltmeter at the lamp ter 
minals showed not a particle of e.m.f., and, 
of course, there was no current. The feld 
simply died out almost instantaneously 
when the connections, a, b, were cut. What 
is the solution? 
| J. C. Brown. 
New York, N. Y. 


— a a N— 
Series Circuit Lighting. 


To the Editor of American Electrician: 


Sir—Referring to Mr. V. E. Hunter’s 
arrangement for changing over a circuit 
of series lamps from a two-phased alter- 
nator of a given voltage to a single-phased 
machine of higher voltage, the writer 
would suggest that the arrangement 
shown by the accompanying sketch would 
be much more economical as to both first 
cost and cost of operation. It consists of 
using a simple choking coil having means 
for regulating its counter e.m.f., such as + 
movable contact, as indicated in the dia- 
gram, or a core which may be moved 
inwardly or outwardly ni the coil, accord- 
ing to the demands of the conditions. 

The choking coil will have to be “set 
every time the double-throw switch is 
changed over, just as Mr. Hunter’s trans- 
former switch has to be set each time, but 
a simple choking coil, the maximum 
counter, e.m.f., of which is equal to the 
maximum difference between the e.m.f. re- 
quired at the terminals of the work cir- 
cuit and that of the alternator, is obviously 
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FIGS. I, 2 AND 3.—SHOWING DYNAMO FIELD CONNECTIONS. 


The machine had a six-pole field magnet, 
built up of -in. wrought iron laminations, 
with a 3-16-in. air-gap The armature was 
cross-connected so as to allow collection 
with two brushes, which were at diamet- 
rically opposite points on the commutator. 
It was about 1 kw. in capacity, and was 


a much less expensive device than a trans- 
former having a capacity equal to the full 


load of the circuit, and with an adjustable 
primary. 


The arrangement of the voltmeter con- 
nection, shown by Mr. Hunter's sketch, is 
very bad, and would be advantageously 
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dieplaced by an ammeter in the work cir- 
cuit, as he himself suggests. Even if series 
incandescent lamps are used there is no 
reason for using a voltmeter to indicate 


GINGLE-PHASE 


TWO- PHASE , OUTSIDES 


Am. Elec. 
SERIES STREET LIGHTING CIRCUIT. 


the condition of the circuit, but if it were 
desirable, the simplest means would be to 
connect one in shunt relation to a lamp in 
the work circuit, located on the switch- 
board. Ceci, P. Poo.e. 
New York, N. Y. 
— 2 — — 


Two More Electrical Paradoxes. 


To the Editor of American Electrician: 


Judging from the number of solutions, 
both correct and incorrect, which were of- 
fered in your last issue to the problem of 
the electrical paradox of Mr. Blake, per- 
haps some of your readers will be inter- 
ested in showing (or trying to show) how 
currents would flow under the following 
conditions: 

In Fig. 1 there are two independent cir- 
cuits connected together at one point, as 
shown, by a thick copper block a. In this 
block there will then be two parallel cur- 


i+ 
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FIG. I.— SMALL RESISTANCE IN CIRCUIT. 


rents flowing in opposite directions, and 
they will therefore not be obeying the laws 
which govern them and which forbid this. 

Now suppose this copper block to be re- 
placed by a long, thin wire R of consider- 
able resistance, as in Fig. 2; what will the 
currents do then? It will be noticed that 
the drop in volts in the portions of the cir- 
cuits which they have in common will be 
in two opposite directions—that is, of op- 
posite algebraic sign—and that is what 
causes the difficulties. 

I would advise those who think they 
have solved it to test their solution by ap- 
plying it to the case in which one current 
is small and the other is large: also when 
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one voltage is low and the other high; also 
when one is an alternating and the other a 
direct current. 

Here is another paradox. If a hollow 
non-conducting ring be filled with an elec- 


Am.Elec. 
FIG. 2.— LARGE RESISTANCE IN CIRCUIT. 


trolyte and placed around a magnet in 
which a current is being started, an in- 
duced current will then flow in the elec- 
trolyte, but there will be no decomposition. 
This is contrary to the laws of electrolytes, 
but nevertheless it will happen. 


a 


5 


FIGS. I, 2 AND 3.—DIAGRAMS SHOWING FLOW OF CURRENTS. 


Here is another. If an alternator be ex- 
cited by an alternating current it is well 
known that the frequency of the current 
which is generated will be doubled. It 
then must follow that if an alternator is 
made to excite itself an infinite frequency 
will be produced. S. T. Latrp. 

Chicago, III. 

—ͤä—ũͤůœ 


An Electrical Paradox. 


To the Editor of American Electrician: 

Sir—The electrical paradox propounded 
by Mr. Blake, in the November number, 
when fully investigated develops some rela- 
tions that probably are not very generally 
understood. 

Mr. Gibson’s answer in the January num- 
ber shows the relation between the cur- 
rents in the different parts of the system 
of circuits, but the investigation is not car- 
ried far enough, and, moreover, the state- 
ment in the last sentence is liable to mis- 
lead, as it implies that an e.m.f. cannot be 
applied between the points A, B in a di- 
rection opposite to that of the current 
flowing under the influence of the e. m. f. E, 
and such an assumption is not correct since 
the e.m.f between these points can act in 
either direction. 

By changing the diagram to the form 
shown in Fig. 1, the action of the e. m. fs. 
can be more readily understood. 

In this diagram, let E be the principal, 
e.m.f. acting in the direction of the arrow. 
Let E’ be the secondary e.m.f.; that is, the 
one that 1s to oppose the flow of current 
from b to a. Let r be the total resistance 
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from a to b, through left portion of the 
diagram, and let r’ be the total resistance 
of the right hand portions from a to b, 
while r“ represents the direct resistance be- 
tween a and b. The difference of potential 
between a and b is e, and the several cur- 
rents are I, i and i. 

If E’ acts in the direction indicated by 
the arrow, the two e. m. fs. E and E“ will act 
in the same direction through r”, and if E 
is reversed, they will be in opposition in r“, 
hence an equation can be developed that 
will give the current through r“, in magni- 
tude and direction by simply introducing 
E’ with the proper sign. 

If E’ aets in the direction shown, and 
can impress upon the points a b, the same 
difference of potential as the e.m.f. E, then 
all the current induced by both e.m.fs. will 
flow through r” from a to b. If E' is 
sufficiently weak, E will force a current 
through r’ from a to b, but if E' is suffi- 
ciently strong it can force a current 
through r from a to b. 
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If E' acts in a direction opposite to that 
indicated by the arrow, the current in r’ 
will be in the same direction as in r, but it is 
not perfectly clear what the direction will 
be through r”, for if E is great enough, 
the current will flow downward from a to b, 
but if E’ is sufficiently strong, the flow can 
be upward, from 6 to a. 

The direction of the current in r“ will de- 
pend upon the potential of a and b, and to 
determine this much we must know the 
strength of the currents I, i and i'. 

From the diagram we can see that 


I= (fi) +1’... . (I) 
i being negative when flowing toward a. 
The current i’ is: 


. . (2) 


and since rI = difference of potential be- 
tween a and b, through E. 


e = E- TI. (3) 
For the current in r’ we have 


By substituting in (1) the values of i and 
i, in (2) and (3) we get 


= , = 
„ + ETI. (5) 
r r 
which by reduction becomes 
p= (UATE + TE . (6) 


rr’+r’r¢+rr O 


By substituting this value of I in (2) we 
can get the current i“ flowing through r”. 
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From an examination of equation (5) we 
can discover some important relations: 

If E= E’, and E’ is negative, the equa- 
tion reduces to 


_ ri 
r’ r 


E—rI 


* 


from which we get by reduction 
j ³˙ E. E. 
, r'r rr+ėrrėrr 
r'+r+—— 
r 
and if r r', then 


j 
2r" +r 
In this case the currents I and i will be 
i i!. 
If E = E' and E' is positive: that is, di- 
rects a current toward b, then equation (5) 
becomes 


which reduced is 
(zr) E 
rr T' rr r 
and if r r’ we can multiply both sides of 
the last equation by r and obtain 


1 (zr Tr.) E 
2r r 


hence, since rI = r’, then the e. m. f e acting 
have: = 0. 

From this we see that if E and E’ are 
equal and in the same direction in the cir- 
cuit rr’ and r = r’, then the e. m. f. e acting 
between a and b will be zero, hence no 
current will flow through r”. 

This condition is illustrated diagramati- 
cally in Fig. 2, in which E and E' act in 
the same direction in the circuit r r’ and 
E = E' —r =r’. Under these conditions 
the current impelled by E, tends to enter 
r” through a with the same force as the 
current impelled by E’ tends to enter 
through b, hence the two actions balance 
and the current in r” is zero. So long as 
r= r” and E = E', the current r” will be 
zero regardless of the position of a b, or of 
the magnitude of the resistance r”. Ifa b 
is moved anywhere from position c to d the 
current through it will remain zero even if 
the resistance of r” is infinitesimal. 

If the two e.m.fs. are not equal, points 
a b, between which no current will flow can 
be found, and these will be where 


E E’ 


for then we will have I = i; hence 
i = I- i =o. 
In Fig. 3, if E’ and r’ are very small, and 
E and r are very large, their relation can 
still be such that 


and if so, there will be no current 
through r“. 
L 


If — is greater than —, then i will be 
r’ r 


greater than I, and i’ will have a value, and 
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since this value is equal to the excess of 
i over I, the direction of i’ will be from b 


to a. If ——is smaller than ——, I will be 
r r 

greater than i, and i“ will flow from a to b, 

If the two e. m. fs. do not divide the cir- 
cuit resistance equally; that is, if in Fig. 4 
the resistance c a d is less than c b d, the 
points a b, between which no current will 
flow, must divide the sum of the two resist- 
ances equally, if E = E', and proportion- 
ately if E is greater than E' or E smaller 
than E'. 

To summarize, if two e. m. fs. act in the 


same direction in the circuit, either e. m. f. 


can be shunted and no current will flow in 
the shunt if the shunted e. m. f. divided by 
the shunted resistance is equal to the other 
e. m. f. divided by the remaining resistance. 
If the two quotients are not equal, then a 
current will flow through the shunt, and its 
direction will he opposite to that due to the 
e. m. f. giving the smallest quotient, and this 
is true regardless of the resistance of the 
shunt. Wm. BAXTER, JR. 
Jersey City, N. J. 
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270. How are instruments affected by out- 
side magnetic influences? 


All instruments depending upon the 
magnetic effect of the current are more or 
less sensitive to outside magnetic fields, for 


MIRROR 


COIL 


MAGNET 


D'ARSONVAL GALVANOMETER. 


these either weaken or strengthen the mag- 
netic field inside the instrument. Gen- 
erally speaking, the weaker the regular 
magnetic field the more easily it is affected 
by outside disturbances. Delicate galvan- 
ometers, which depend upon the earth’s 
magnetic field, are sometimes sensitive to 
the running of a dynamo hundreds of feet 
distant or to the return currents from a 
trolley car some thousand feet distant. Al- 
most every instrument is affected if close 
to a dynamo ora motor. Instruments hav- 
ing permanent magnets are liable to affect 
one another unless kept at least 2 ft. apart. 
The magnetic field around conductors 
carrying heavy currents is strong enough 
to affect instruments of the electro-dyna- 
mometer type, and sometimes even those 
of the d’Arsonval (see No. 233, American 
Electrician,” August, 1898, page 391) type. 
In no case should instruments be placed 
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within two or three feet of a dynamo or a 
motor. 


271 How can one tell whether an instru- 
ment is being affected by a stray magnetic 
held? 


By turning the instrument around, the 
effect of the outside disturbing field will be 
reversed, so that if the reading was too high 
before, it will then be too low. The aver- 
age of the two readings taken with the in- 
strument in two positions will be close to 
the correct reading. If the instrument does 
not depend upon the field of a permanent 
magnet, its readings may be corrected by 
simply reversing the current through the 
instrument, instead of reversing the instru- 
ment itself. 


273. Are instruments measuring alter- 
nating currents affected by stray fields? 


That depends upon the nature of the 
disturbance. If the outside field is uniform 
in strength and direction, it will not ordi- 
narily affect the readings of an instrument 
measuring alternating currents. But if the 
outside field is due to or is affected by the 
alternating current, it may affect the in- 
strument. An instrument for measuring 
alternating currents is liable to be affected 
by the field due to the current in the wires 
leading to and from the instrument. Such 
instruments are liable to be affected by 
eddy currents induced in any solid masses 
of metal that may be near the coils. Any 
pieces of iron near the instruments are 
liable to become more or less magnetized 
by the current, which will result in 
strengthening the magnetic field in the in- 
strument itself. 


274. Do instruments calibrated for use 
with alternating currents give correct read- 
ings when used with direct currents? 


Instruments of the electro-dynamometer 
type give equally correct readings with di- 
rect or alternating currents, except that 
they are more liable to be affected by out- 
side magnetic disturbances when used with 
direct currents. Instruments having iron 
cores or needles give higher readings with 
direct than with alternating currents: with 
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SIEMENS ELECTRO-DYNAMOMETER. 


alternating currents, the higher the number 
of alternations the lower the reading. 
Electro-dynamometers are independent of 
the frequency. The type shown in the illus- 
tration has been improved upon in modern 
instruments. 
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What horse-power is required for a 9.6-amp. arc 
lamp? W. J. L. 

One lamp of the given rating to the 
horse power. 

Is it necessary to have a starting rheostat for 
a 60-h.p., 2080-volt induction motor, or is the 
sliding resistance on the shaft sufficient? H. T. 

The resistance mentioned is designed to 
be sufficient. 

What size of storage battery would be required 
to run two 8·c. p. 10-volt lamps for twelve hours? 

J. S. 

Five 7o-ampere hour cells, since each 
lamp will take about 2.8 amperes, and 
each cell will give 2 volts. 

How is polarity testing paper made? H. T. 


Saturate filter paper with a solution of 
ten parts of distilled water and one part of 
iodide of potassium. The positive pole is 
indicated by a brown mark on the paper. 

As a telephone current does not pass through 
zero, can it be called an alternating current? 

R W. W. 

Broadly speaking, yes, since it is con- 
tinually alternating in value and direction. 
Usually, however, the term is applied to a 
current having uniform cycles of variation. 

Should the exciting current necessarily flow 
through the coils of an alternator, as indicated by 
arrows on the same? 

Not so far as the action of the machine 
is concerned, but as the machine is tested 
and connected to conform to the direction 
indicated, it should not be changed. 

What will be the effect of running a motor 
whose power factor is .50 on a line, the cosine of 
whose angle of lag is . 607 W.N. C. 

The amount of the increase of the angle 
of lag will depend entirely upon the rela- 
tive magnitude of the motor inductance 
and the previous inductance of the line and 
‘its load. i 

What is a potassium amalgam cell, and the value 
of its e.m.f.? J. L. T. 

Potassium amalgam (mercury alloy of 
potassium) contained in a porous cup im- 
mersed in dilute sulphuric acid in which 
is a peroxide of lead element. The e.m.f. 
is 3.525 volts, but the cell has never gone 
beyond the laboratory stage. 

What would be the result if one or two wires 
of a 10,000-volt three-phase circuit were to come 
into contact with thre trolley wire of a 600-volt 
street railway circuit? J. R. B. 

If the three-phase circuit were properly 
insulated, there would be no effect if one 
wire came into contact with the trolley 
wire; if two of the three-phase wires came 
into contact, the trolley wire between would 
be promptly melted in any case. 

What is the best excitant for a silver chloride 
cell / j J. L. T. 

Warren de la Rue, who first made this 
cell, used a solution of 2-3 of an ounce of 
sal ammonia to a quart of distilled water; 
if made stronger, it will dissolve the silver. 
Caustic potash may also be used, in the 
proportion. of three parts of potash to 
four of water. 
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Ii a lighting generator and its circuits are in- 
sulated from the ground, is there any tendency of 
the current to reach the earth? 

No, but if the system becomes grounded 
at a single point, there is a strain every- 
where between the earth and the system. 
It is for this reason, and not from any 
natural tendency of current to seek the 
earth, that “grounds” have to be carefully 
guarded against. 

Is it safe to connect in parallel a transformer of 
15-kw. with one of 6-kw., both being of the same 
make? 7 G. W. 

All transformers having the same regu- 
lation may be successfully connected in 
parallel, but if two transformers having 


different regulations are so connected, the 


one having the better regulation will take 
an undue share of the load. Should this 
one be the smaller, there will be trouble. 
Does an alternating current possess any static 
properties? C. J. 

Any body will have a static charge with 
respect to another body insulated from it 
if they are at different potentials. If this 
potential is variable, the charge will also 
be variable, the value at any instant de- 
pending upon the difference in potential, 
capacity of insulated body, its distance and 
nature of the intervening medium. 

What is a rule for determining the width of a 
belt? O. A. 

It is best to obtain the size of a belt from 
a manufacturer’s list. One formula is as 
follows: 
KNX HP 

DxV 

Where H P= horse power; D = diam- 
eter of pulley in inches; V = speed of belt 
in feet per minute; K = 38,000 for single 
belting and 24,000 for double belting. 

What amount of electricity may be produced 
by a given consumption of coal? R N. P. 

The quantity of electrical energy that 
may be obtained from a given amount of 
fuel depends upon the quality of the coal, 
the efficiency of the boiler, engine, dynamo 
and distributing system, and the character 
of the load curve. In an ideal case, a kilo- 
watt-hour may be delivered on three 
pounds of coal. In some cases a consump- 
tion of twelve pounds and over has been 
reported. 


width = 


I have an electric heater in series with four 
lamps on an electric railway circuit, the coil con- 
sisting of 40 ft. of car-heating wire, but it will not 
heat appreciably. What is the matter? F. B. 

Since it displaces one lamp, if the other 
lamps burn normally, it merely gives out 
the same amount of heat as the lamp dis- 
placed. Of the energy supplied to an in- 
cancescent lamp, 97 per cent is directly 
transformed into heat and the other 3 per 
cent into light, and finally also into heat. 
An electric lamp is therefore as much of an 
electric heater as one made of resistance 
wire and using the same watts. 

What sre the data of a 6-in. induction coil? 

J. V. L. 

If made after the instructions in the Jan- 
uary, 1897, issue, the core may be 18 ins. long 
by 1% ins. diameter. Use 6 lbs. of No. 36 
wire on the secondary, and a single turn of 
No. 16 wire on the primary. The current 
will be fixed by the heating of core and 
length of spark, and must be experiment- 


[VoL. XI. No. 2. 


ally determined. If connected to a direct- 
current lighting circuit, place incandescent 
lamps in parallel until the required current 
is obtained. 

How should electromagnets be connected for 
quick working—in series or in parallel? N. T. S. 

That depends upon the resistance of the 
external circuit. When the resistance of 
one of the spools is greater than that of the 
external circuit, the spools should be con- 
nected in series; or in parallel if such re- 
sistance is less than that of the external 
circuit. The law applying to the connec- 
tion of magnets in circuit is, when induc- 
tance is considered, precisely similar to the 
law for connecting batteries in parallel or 
series. 

Are any devices in use to prevent inductive 
cross talk on telephone lines? R. S. H. 

No device can restore to or subtract from 
the receiving voltage, the voltages that in- 
ductive action has added to or subtracted 
from the transmitting voltage. By prop- 
erly arranged line transpositions, however, 
inductive action in one section may be 
neutralized by the oppositely acting in- 
ductive action in an adjacent section. The 
transposition causes cross-talk voltage in 
one section to be opposite to that in an- 
other section, therefore neutralizing each 
other. 

Knowing the power factor of a motor, as given 
by the manufacturer, how is the effect on the lag 
angle of the line determined? W. N. C. 

Knowing the resistance and the power 
factor of the motor, its inductance may be 
determined. Knowing the resistance and 
lag angle of the line, its inductance may 
similarly be determined. Lay down a 
right-angled triangle whose base is the sum 
of the two inductances, and whose per- 
pendicular is the ohmic resistance of the 
line, neglecting the resistance of the motor. 
Then the angle between the perpendicular 
and hypotenuse is the resultant line lag 
angle. 

In speaking of line loss, is it meant that there is 
a loss in both voltage and current? R. M. K 

In voltage alone, the loss in volts being 
the e.m.f. required to force the given cur- 
rent through the circuit resistance. In the 
case of alternating currents and inductive 
circuits, there is an additional drop, being 
the e.m.f. required to overcome the counter 
e.m.f. of inductance. The first-mentioned 
drop involves a direct loss of energy due 
to the whole current passing, while induc- 
tive drop only involves an energy loss due 
to the so-called idle current, which is addi- 
tional to the energy current. 

I have made a solenoid, using 2000 ft. of No. 
wire and a core 2 ins. in diameter, which draws a 
weight Cf 25 lbs. when connected to a 110-volt cir- 
cuit. What change should be made to bring the 
capacity up to 60 lbs.? O. F. 

A larger core, balanced, might improve 
the working, but as the ampere-turns are 
arleady more than sufficient for a 1 50- light 
dynamo, this is doubtful if the pull is 
exerted over a considerable distance. A 
solenoid is a very poor appliance for the 
transformation of electrical energy into 
mechanical work. A shuttle-core, with 
small clearance, in a bi-polar field is better, 
using a pulley on the shuttle shaft to mul- 
tiply the motion. Best of all, is a motor 
suitably geared or belted. 
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BIOGRAPHY OF AN ARC LAMP CARBON. 


The most essential factors in arc lamps 
are the carbon pencils, from the consump- 
tion of which the light is produced—not, 
as is sometimes thought, from the arc it- 
self, but almost entirely from the glowing 
ends—but very few people who use them, 
or who note the unburned stubs that are 
thrown in the street by the lamp trimmers, 
have any definite idea of what material or 
how they are made. To supply this infor- 
mation is the object of this story. 

At the outset it must be noted that there 
are various grades of carbon pencils pro- 
duced for lighting purposes, and until re- 
cently the high-grade carbons employed 
in enclosed arc lamps have been mostly 
imported, and have for a long time been 
regarded as superior to any product in this 
country. 

This is a doubtful claim, however, 
for the works which turn out the carbons 
which we are to describe are now com- 
peting successfully with the reputed high- 
grade products of the old country. These 
works are located at Washington, Pa., 
thirty miles from Pittsburgh, and are 
owned and operated by the Washington 
Carbon Company. They really embrace 
two factories, ir one of which carbons are 
made by the moulding process, and in the 
other by the forcing process. . 


The material from which the ordinary 


carbons are made is a kind of coke, the 
residuum of petroleum oil stills, and is pur- 
chased directly from oil refineries. It is a 
porous black material, a little darker than 
ordinary coke, and has about half the 
specific gravity of the latter. The high- 
grade carbons, however, such as compete 
with the imported article, are made from 
lampblack, or what is known as lamp- 
black carbon, and is produced by the burn- 
ing of coal tar in suitable chambers. 

In preparing the coke in the Washington 
factory it is first ground in a bark mill to 
pea size, and is then elevated by belt con- 
veyers to large storage bins on the sec- 
ond fioor. It is next calcined by being 
placed in fire-brick furnaces or retorts 
which, on being filled with the material, are 
fired by the consumption of natural gas, 
the fuel being first introduced through 
suitable burners, entering the front wall. 
Air is excluded, so that the material hurns 
in its own gas, and by this process all the 
volatile matter is driven off, leaving a mass 
of ninety-nine per cent pure carbon. When 
removed, it is allowed to cool, and is then 
again elevated and ground in an ordinary 
burr stone mill to a fine fiour, and is bolted 
through a silk cloth into four grades. 

The next process consists in incorpo- 
rating with the carbon a binding material, 
which is a product of coal tar distillation. 
This binding material is first ground to a 
fine powder, when it is combined with the 
<arbon powder in certain proportions, and 
then the mass placed in a revolving heater 
or mixer, in which the materials are thor- 
oughly combined under a temperature of 
about 200 degs. When cool it is again 
ground in what is known as a centrifugal 
mill, consisting of two discs set edgeways, 
and which are revolved in opposite direc- 
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tions. It is thus reduced to a fine powder, 
and again bolted in revolving sieves, when 
it is ready for the moulding process. 

The moulds are of metal, made in two 
parts, and contain from twelve to eighteen 
grooves, depending upon the diameter of 
the pencils to be formed. These are kept 
hot by means of natural gas jets kept burn- 
ing under the grated surface of the mould- 
ing tables. Each moulder carefully weighs 
out sufficient material to fill all the grooves, 
and when filled the mass is smoothed off 
with a straight-edge, and the upper haif of 
the mould is placed on top of the powder, 
being slightly pressed down by hand. It 
is now carried by means of endless convey- 
ors in the direction of two hydraulic 
presses, located at the end of the conveyor. 
There are three of these endless conveyors, 
which are about 18 ins. wide, 70 ft. in 
length, and are placed not far apart in 
parallel lines. The middle conveyor travels 
in an opposite direction from the others, 
and twice as fast. 

The mculders occupy booths or pockets 
in each side of the conveyors, and when the 
moulds are filled they place them on the 
one running in the direction ot the presses, 
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thin web of material. The moulds, still 
hot, are then greased and again filled. 

The pencils on being removed are placed 
on racks and taken to a dressing table, 
where they are broken apart by a wedge- 
shaped tool that is hit with a light hammer. 
The pencils are then fed by hand into a 
stripping machine, in which they are drawn 
by power between the edges of two steel 
discs about 6 ins. in diameter set at an 
angle to each other, which process serves 
to shave off the remaining portions of the 
web, so that the entire surface of the pencil 
is made true and perfect. The pencils are 
then packed in trays and are made ready 
for the baking or firing process. 

For baking there are twenty-one furnaces 
employed in the first factory, each having a 
capacity for receiving from 60,000 to 100,- 
ooo carbons. These furnaces are made of 
fire-brick, and have a sectional arched cov- 
ering, which is removed for filling or clean- 
ing. In charging the furnaces, the carbons 
are carefully piled in layers to the depth of 
4 ft., with a thin course of black sand be- 
tween each layer. When filled, the furnaces 
are closed by replacing the arch section 
and are fired by means of natural gas, the 
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A VARIETY OF CARBON PRODUCTS. 


while the other two serve to bring back 
the moulds after the press has done its 
work. 

As the moulds reach the presses, attend- 
ants slide them to the right or left upon the 
plungers of the presses, which are about 13 
ins. in diameter. By means of a foot lever 
the plunger is lifted and the two parts of the 
moulds are subjected to a pressure of about 
350 tons as indicated by a gage, and is 
automatically cut off as soon as the re- 
quisite pressure is obtained. The attendants 
then place the moulds with their ‘contents 
upon the returning conveyor, and the 
moulders take them off in turn and remove 
the pencils, which are held together by a 


wells being so constructed that the heat 
passes entirely around the mass of carbon. 
It requires about three weeks for suitable 
baking of a batch of carbons, which in- 
cludes the time consumed in charging the 
furnaces and allowing for the cooling of the 
contents. 

By means of forms the carbons are re- 
moved from the furnaces and taken to the 
sorting room, where the “crooks” are 
separated from the straight pencils. The 
“crooks” are detected by allowing the car- 
bons to roll, one at a time, down on the 
face of an inclined metal plate, set at such 
an angle to the eye of the operator that he 
readily detects any unevenness by the light 
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rays which appear underneath. The 
“crooks” are not all scrapped, however, but 
are cut up for making short carbons, the 
ordinary lengths being from 12 ins. to 
14 ins. 

The copper plating process follows, in 
which the carbons are suspended from cop- 
per bars by being attached with plating 
snaps, and immersed in the copper-plat- 
ing solution, about 400 pencils being placed 
in each vat. The process requires about 
twenty minutes, and the plating current is 
produced by two generators, one having a 
capacity of 800 and the other of 500 amps. 
The carbons are then placed on dry- 
‘ng racks, after which they are packed in 
boxes, containing from 500 to 1000, and are 
ready for shipment. 

There are two processes employed in 
forming the carbons, one the moulding 
process described above, and the other 
known as the forcing process. In this later 
process the material is prepared and mixed 
as above described, when it is pressed by 
hydraulic power into cylindrical forms 
about 6 ins. in diameter and 6 ins. in length. 
A number of these billets are then placed 
end to end in the chamber of large hori- 
zontal hydraulic presses, of which there are 
four. Power is then applied to the charge 
with a pressure of about 250 tons, which 


4 2K 
TX 


een 
E 


ARC CARBON MOLD. 


serves to force the material in a continuous 
rod through discs at the outer end of 
the cylinder, the size depending on the 
diameter of the dies employed. The rods 


are then cut up into suitable lengths, and 


are fired as described for the moulded car- 
bons, when they are pointed on an emery 
wheel. The cored carbons are also made 
on these machines, a small round rod being 
placed in the middle of the die, which de- 
livers the carbon in the form of a tube. 
These are then filled with a material softer 
than the body of the tube, and are designed 
for use with alternating and direct ci- - 
rent lamps on incandescent circuits. In 
this department carbons for enclosed arc 
lamps are also made, but by a process 
which is kept a trade secret. 

The output of the works, however, is 
not confined exclusively to arc light pen- 
cils, but includes brushes for generator and 
motor service, carbons for primary bat- 
teries, and large carbons up to four or 
more inches in diameter, for use in electric 
ore reduction works and electrolytic proc- 
esses. 

The success obtained in producing dur- 
able high-grade carbons is largely due to 
the careful tests to which the crude material 
and samples from the finished products are 
subjected. It is the practice to chemically 
test samples from every lot of the crude 
material when received, and in addition 
samples from the contents of each furnace 
are thoroughly tested, both for light, efti- 
ciency and for resistance. For these pur- 
poses a testing department is established, 
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~ which occupies the second floor of the oi- 


fice building adjoining the works. Here 
are provided arc lamps of various types, 
some of which are located in cupboards 
lined with asbestos, having in the doors 
plates of colored glass, for determining the 
durability and character of the light ray, 
and screens or graduated sheets, for 
measuring the length of the arc, which ts 
reflected through suitable lens provided for 
the purpose. 
ieee, Cones 


HOW TELEPHONES ARE MADE. 


While commercial telephones have about 
the same number of parts and general char- 
acteristics, still they may differ widely in 
the method of manufacture, and adjust- 
ment of various parts, so that when one is 
informed as to the methods followed in a 
certain telephone manufacturing establish- 
ment, he is not sure that he knows all that 
there is to be known in the science of tele- 
phone construction. 

To add to the fund of knowledge regard- 
ing telephone making, this article details 
some of the shop practices, as found in the 
works of the Hipwell Manufacturing Com- 
pany, of Allegheny, Pa. The name of the 
company is comparatively new in the tele- 
phone field, and although the firm has been 
engaged for a long time in the manufacture 
of telephones for various jobbing com- 
panies, it has only recently put its own in- 
struments directly on the market, which it 
now does, with a guarantee warranted by 
experience. 

The works occupy a four-story brick 
building, 100 ft x 40 ft. at 100 North Ave- 
nue, but all this space is not by any means 
devoted to telephone manufacture, the 
principal output of the works being oil 
lamps of almost every description, includ- 
ing lamps of several of the well-known 
trade mark specialties, which the company 
manufacture in great quantities for firms 
who put them out under their own name. 
The equipment of the works is very com- 
plete, including stamping presses and metal 
working tools for shaping sheet metals and 
the wick adjusting mechanisms of many of 
t..c high-grade lamps. The lamps are 
made in every possible variety, from plain 
table lamps to the highly ornamental and 
artistic designs found in parlor and pier 
lamps. 

It is, however, with the making of tele- 
phones that we have chiefly to deal, and in 
this department there is also a complete 
line of special machinery. For bending 
and tempering the generator magnets, 
there are two magazine feed furnaces, in 
which natural gas is employed for fuel, and 
which is considered superior to coal for 
such purposes, because it does not leave a 
scale on the surface of the metal heated. 
The bars, which are % x I in., are first cut 
into suitable lengths and are then fed end- 
ways into the opening of the firebrick fur- 
nace, each one pushing those ahead of it 
along as it is inserted. 

After the bars have traveled a certain dis- 
tance and they become suitably heated, they 
fall out to one side and are immediately 
placed by tongs in a hand bending mach- 


[VoL. XI. No. 2. 


ine and formed in horse shoe shape. Be- 
ing formed, they are next passed to a sec- 
ond furnace and hang over a slanting rod 
on which they slide one against the other 
through the fire, when they are taken out 
at the end at a proper temperature, and 
tempered by being immersed in water, the 
very best steel that can be had being em- 
ployed for magnet purposes. The furnaces 
have a capacity, should it be necessary, to 
bend and temper several thousand a day, 
while the capacity of the works is equal to 
about two hundred completed generators a 
day. 

The work of forming the magnets is car- 
ried on in the basement of the building, 
while that of forming the more delicate 
parts, the winding of the armatures and as- 
sembling, is carried on on the upper floor. 
The machines include punches, lathes, 
screw machines, many of which are the 
company’s own design and make, as well 
as are the dies and templates employed. 

Following the magnets, we go to the 
grinding room, where by means of emery 
wheels the outer surfaces of the horseshoe 
forms are carefully ground and polished. 
From here they go to the nickel-plating 
department, and are thoroughly plated, for 
which purpose a number of large vats are 
employed, with a generator for supplying 
the plating current. They next go to the 
buffing room, from which they come out as 
bright as a looking glass, and are ready for 
magnetizing. This is done by placing them 
one at a time on the poles of a powerful 
electromagnet, drawing them back and 
forth, and turning them over endwise, until 
they are thoroughly magnetized. Three 
are usually placed side by side in each 
machine. 

In the process of cutting the gears which 
revolve the armature, from fifteen to six- 
teen blanks are placed on an arbor and 
thoroughly clamped together, when the 
cutting tool is run across the face of the 
whole lot, and the teeth cut very rapidly. 
Hardened templates, dies and micrometer 
gages are provided for each of the work- 
men, so that like parts are made inter- 
changeable and all to an accurate fit. 

The armatures are cast with two poles, 
and for finishing up, they are inserted end- 
wise in an arbor die, when the outer faces 
of the poles are turned to fit the contour of 
the die. They are then placed in a hollow 
mandrel, in which they fit accurately, and 
the journal bearings of the shaft are 
turned, being self-centered in the opera- 
tion, the workmen not being required to 
make any measurements or adjustments. 

For winding the fields a special power 
lathe is provided with an automatic regis- 
ter, which records the number of turns, and 
rings a signal when a coil 1s complete. 
For winding the coils of the receiver mag- 
nets, the register records the length of the 
wire employed, and the spindle of this 
machine is driven by means of a friction 
disc, which runs in contact with the face of 
the driving disc, the former being so 
mounted that it can be moved back and 
forth across the center of the driving disc, 
by which means the speed of the spool may 
be increased or diminished, or it can be re- 
versed at the will of the operator, should it 


FEBRUARY, 1899. ] 


be necessary to unwind a lap that goes 
wrong. The armature cores before wind- 
ing are covered with an insulating varnish. 

A special feature of the telephone manu- 
factured is a moisture-proo{ transmitter, in 
which the carbon granules are so housed 
that they are not exposed to moisture, and 
these transmitters are put up so that they 
can be carried about and new ones put in 
place of old ones at any time. The induc- 
tion coil of the transmitter is made with 
heavier wire than is employed by most 
manufacturers, and the cores of the induc- 
tion coil are made of a special grade of 
soft wire. The parts of the phones are as- 
sembled and mounted in cases of various 
patterns, including plain and ornamental 
designs, and of the leading varieties of 
wood usually employed for telephone cases. 
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THE MANUFACTURE OF STATIONARY 
TRANSFORMERS. 


There is no class of electric apparatus 
that seems so simple in the arrangement 
and number of its. parts as that designed for 
changing the voltage in circuits either for 
lighting, high tension transmission or other 
purposesand yet toproduceanefficient trans- 
former it is necessary to carefully propor- 
tion the relation of the windings of the 
primary and secondary coils, and it is 6f the 
highest importance that a grade of electri- 
cal sheet steel be employed which is uni- 
form in quality and which will remain free 
from deterioration under any period of 
service, while, at the same time, the core 
must be carefully proportioned in its rela- 
tion to the copper, so that the losses may 
be reduced to the minimum. 

All these conditions, the manufacturers 
claim, have been met in the construc- 
tion of what is known as the Type 
“K” transformer, which is now being 
manufactured by the Pittsburgh Trans- 
former Company, of Pittsburgh, Pa. 
While this company is comparatively 
new, the principals, Mr. A. F. Har- 
rold and Mr. F. C. Sutter, have been 
long engaged in the design and manufac- 
ture of transformers for one of the leading 
electrical manufacturing companies, and, 
furthermore, being in close touch with one 
of the large manufacturers of electrical 
sheet steel, they are able to obtain picked 
lots from which to make the cores, so they 
can guarantee all their output as being of 
the highest possible grade. 

This type of transformer is manufactured 
in capacities ranging from .6 to 30 kw. In 
the design, as will be noted from the ac- 
companying illustration, the core is of 
' rectangular form, with the winding placed 
about the long sides. The core is built up 
of thin strips, known as No. 29 gage, and 
the quality is such that all spring tendency 
is eliminated from the metal, so that when 
bent it yields as limp as a piece of lead. 
The quality of this steel has heretofore been 
regarded, though highly desirable, as com- 
mercially impracticable. In the process of 
construction these plates are set up side 
by side; after the coils are placed over the 
long sides, the short sides are constructed 
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by placing one end of every alternate strip 
between the plates on one side and letting 
it butt against the edge of the plates on the 
other side, so that the end plates are vir- 
tually dovetailed into each other. 

In the construction of the coils, each of 
which contains a primary and a secondary 
winding, the secondary, generally of mul- 
tiple strap, is wound upon a mould having 
the size and shape of the core. Over this is 
wrapped heavy mica plate reinforced by 
pressboards, and on this is then wound the 
primary. The primary is set in somewhat 
from the edge of the secondary, and is fur- 
ther protected by a collar of mica which 
completely incases the ends of the high 
tension winding. The mica plates alone 
used in this construction have a minimum 
breakdown strength of 20,000 volts, so that 
it will be seen that the company has taken 
the most rigid precautions regarding their 
insulation. The cores are heavily wrapped 
with pressed board and tape and the coils 
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mersed in oil. The use of a high-grade of 
mineral oil is recommended, as by its use 
the insulation resistance is increased to a 
marked degree, while it tends to keep the 
parts at a lower and more equable tempera- 


ture. 


On being finished each transformer 
undergoes a thorough test, both for insula- 
tion, operation and for measurements of the 
iron and copper losses; for the former a 
10,000-volt alternating current is employed, 
and it is estimated that a piece of apparatus 
that can stand these tests is assured of a 
long life. The containing case, as will be 
noted, is cast with lugs on the back with 
chambers designed for receiving the heads 
of bolts or lag screws, by means of which it 
is suspended in position. The transform- 
ers are all designed to safely carry over- 
loads of 25 per cent for periods up to five 
hours, with a temperature rise of not over 
45 degs. C. above the air. 

For the protection of the transformer the 


i — — — . —— 


TRANSFORMER CASE AND COILS. 


then slipped over them, with b fibre plates, 
which wedge them closely to the core. 

By bringing out to the line wires, the 
ends of the primary winding from the out- 
side layers, repairs can be readily and eas- 
ily made should the coil be damaged by 
lighting discharges, or static sparks, which 
very seldom penetrate more thar. a single 
layer of the windings. 

The terminals of the primary and second- 
ary coil are respectively brought out on 
opposite sides, the primary leads going to a 
terminal plate. They are then soldered to 
the leads, which pass out vertically down- 
ward through porcelain bushings. The 
coils being in place, the end sections of the 
core are then built up and both ends are 
capped with a spider, which fits the core 
and has arms which hold the transformer in 
place within the case. 

In the large sizes the core with its coils 
is placed in horizontal position, but in the 
smaller sizes the coils are vertical. Being 
finished, the transformer is mounted in a 
cast-iron case, handsomely japanned, and 
is designed to be operated either dry or im- 


company provide a porcelain single-pole 
primary fuse terminal. They also provide a 
tube terminal insulation, which prevents. 
the oil from following up the leads by 
capillary attraction, thus protecting the 
rubber coating of the cables from softening. 

The works oí the company are located in 
the Arrott Power Building, on Penn Ave- 
nue, and are well equipped for the manufac- 
ture and shipment of the product. The 
principal features of the shop are the wind- 
ing lathes and shearing machines, all wind- 
ing being as nearly automatic as possible. 
The company has adopted the method of 
preparing all transformer plates on these 
shearing machines, as much better work is 
possible than by the use of dies and 
punches. A testing outfit, consisting of a 
generator, designed to give a true sine 
wave, switchboards and instruments, makes 
the work of testing convenient and ex- 
peditious. Although on the market but a 
comparatively short time, the company has 
secured a liberal patronage, and has in- 
stalled its apparatus in all parts of the 
country. 


New Apparatus 


and Appliances 


“IDEAL” ALTERNATOR. 


The accompanying cut shows a type of 
“Tdeal” alternator, of which a number have 
been built for experimental purposes for 
use in the laboratories of colleges and man- 
ufacturing works. Machines of this type 
are now in use in the laboratories of 
Stevens Institute, Georgia School of Tech- 
nology, University of Wisconsin, Pennsyl- 
vania State College, Gale University, 
Drexel Institute, Alabama Polytechnic In- 
stitute and in the works of Queen & Co., 
Bristol Company, Ward Leonard Electric 
Company, Keystone Electrical Instrument 
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turns of No. 14 B. & S. wire, requiring a 
field current cf 3 amperes at 100 volts to 
excite the field at full load. The armature 
is 107% ins. in diameter, is of the tooth type 
and provided with 60 slots, each 11-32 in. 
wide and % in. deep. 

The core is built up of discs of the best 
grade of soft sheet iron, and the winding. 
which is embedded in the slots, is well in- 
sulated from the core. The portion of the 
winding at the ends of the armature is pro- 
tected from injury by two ornamental brass 
end shields, provided with openings of suffi- 
cient size to allow free circulation of air 
and ventilation. 

The 60 slots above mentioned provide 
space for 30 coils, each of which consist of 
21 turns of No. 12 B. & S. wire. These 30 
coils on the armature are divided into three 
groups of 10 coils each, and the three 
groups are joined together in star fashion. 
The coils are connected around the arma- 
tire in regular order to the first, second 
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Company, Hunter Fan & Motor Company, 
Lakon Company, Fleming-Spence Elec- 
tric Company, Diamond Electric Company, 
Ironclad Resistance Company, Empire 
Elec. Instrument Company. Dupont Labor- 
atory, and elsewhere. 

This alternator is designed to generate 
three-phase currents at 220 volts, and is 
therefore supplied with three collector 
rings, between any two of which it is possi- 
ble to obtain a current of 13.3 amperes and 
220 volts, when the armature is revolved at 
a speed of 720 revolutions per minute. Two 
additional pulleys are provided by means 
of which it is possible to drive the alterna- 
tor at 600 revolutions per minute and 420 
revolutions per minute, at which speeds the 
voltages are 180 and 100 respectively, the 
field excitation being maintained constant. 

The field frame is a massive steel casting 
with ten poles. The ten field spools are 
connected in scries, each consisting of 410 


and third groups. The two halves of a coil 
are separated by two slots. When all the 
coils are connected to the three groups the 
three starting ends are soldered together 
and well insulated. The three fimsning ends 
are brought to the three collector rings. 

The bearings are of the self-oiling type, 
and the armature is so well balanced that 
there is no vibration, even when the ma- 
chine is driven at the speed of 2500 revolu- 
tions per minute. For varying the degree 
of tension on the belt, a hand wheel and 
belt tightener are provided on a special 
sub-base furnished with the machine. 

This company also builds larger alterna- 
tors for single, two or three phase currents, 
and winds the armatures for any voltage up 
to 2000 volts. The fields are either separ- 
ately excited or provided with a composite 
winding; the latter is excited by a portion 
of the total armature current, which is recti- 
fied by passing through a special commuta- 
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tor. By this means the field excitation is 
increased as the load increases, and by 
making the proper adjustments, any degree 
of compounding can be obtained. Machines 
are also built according to engineer's speci- 
fications. 

F. A. LaRoche & Co., Thirteenth and 
Hudson Streets, New York, are the manu- 
facturers. 


VOLTMETER AND GROUND DETECTOR. 

We illustrate herewith a voltmeter and 
ground detector for switchboard use, which, 
as will be seen from the engravings, em- 
bodies a number of distinctive features. 


FIG. I.—VOLTMETER AND GROUND DETECTOR. 


All contacts, connections, etc., are 
mounted on a separate slab of slate, which 
is located at the back of a switchboard. 
From this a rod passes to the front of the 
board and has attached to it the operating 
handle, which carries an indicating pointer 
over a suitably lettered dial plate. The 
parts of these switches are all indepen- 
ently capable of the finest adjustment be- 
fore or after in place, by nuts and screws 
especially provided for the purpose. 

The other main points in the design are 
clearly shown in the illustrations and need 
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FIG. 2.—VOLTMETER AND GROUND DETECTOR. 


no further comment. Great attention has 
been given to details, and, in contrast to 
many similar appliances of this class, these 
switches do not require constant tinkering 
to keep them in operating condition after 
they are installed. 

The voltmeter switches are regularly 
made up to twenty circuits, and the differ- 
ential galvanometer switches up to eight 
pairs of circuits. They are, however, made 
of greater range upon special order. The 
manufacturers are Zimdars & Hunt, 127 
Fifth Avenue, New York. 
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THE PRIESTMAN OIL ENGINE. 

Until comparatively recently, certain ob- 
stacles met with, prevented the successful 
operation of engines using safe oils. 
Through the ingenuity of scientific men, 
however, these obstacles have now been 
overcome and the success of the safety oil 
engine is an accomplished fact. 

The Aultman Company, of Canton, Ohio, 
have recently taken up the manufacture of 
the Priestman Safety Oil Engine, which, 
aside from the character of fuel used, dif- 
fers from gas and gasoline engines in sev- 
eral important respects. 

For fuel is employed high test, safe pe- 
troleum, such as is used in common house 
lamps, and generally known as kerosene or 
carbon dil. 

The following is the mehod of opera- 
tion: A fine kerosene spray is injected into 
the chamber shown directly underneath the 
cylinder head. Here this spray is mixed 
with the proper proportion of air, for sup- 
porting combustion, and the mixture heat- 
ed by the hot exhaust gases, which are 
made to pass through an annular space sur- 
rounding this mixing chamber before 
being expelled into the atmosphere. The 
heated charge of oil spray and air is then 
drawn through the inlet valve into tke cy- 
linder by an outward stroke of the piston. 
The inlet valve is not mechanically oper- 
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Firstly, the propartion of air and of a 
gas must be very exact to give an explosive 
mixture—about ten volumes of air to one 
of gas. If this proportion is not closely 
adhered to in gas and gasoline engines, no 
explosions, or very weak ones will result. 
This generally accounts for the difficulty 
sometimes experienced in starting gas and 
gasoline engines. The proportion of air ne- 
cessary for burning a given quantity of 
liquid oil is many times the latter, and need 
not be so exact to obtain an explosion. The 
Priestman engine is very easy to start and 
no trouble is experienced from this source, 
as almost any mixture of air and oil will 
ignite. 

Secondly, a very small portion of the oil 
spray within the cylinder coats the walls 
of the latter and so perfectly lubricates 
them that no other means is ever provided 
for this purpose. This is a most distinctive 
and important feature, for no special cylin- 
der oil is ever used, and no attention to this 
point is ever necessary. 

By reason of the positiveness of the cy- 
linder lubrication, the cooling water sur- 
rounding the cylinder can be allowed to 
boil without increasing the friction, and 
with beneficial results. It is only necessary 
to have sufficient water for keeping the cy- 
linder jacket full. This feature is very ad- 
Lantageous with portable engines, and in 
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ated but is opened automatically by suc- 
tion, or, in other words, the pressure of the 
atmosphere. The return stroke of the pis- 
ton compresses the charge, which is then 
ignited by an electric spark from an ordi- 
nary battery, and the resulting expansion 
of the heated products of combustion 
drives forward the piston, thus imparting 
the energy which is utilized for doing 
work. During the succeeding stroke of the 
piston, the exhaust valve is held open me- 
chanically, and the dead gases are swept 
out of the cylinder, which is thus prepared 
for the reception of a fresh charge of oil 


and air. The cycle of events just described 
embraces two revolutions of the fly 
wheels. 


The chief departure from the gas engine 
principle of operation is in the treatment 
of the fuel, a considerable portion of which, 
if not all, is burned as a liquid spray instead 
of as a gas. This fact is evidenced in two 
ways. 


localities where small water tanks are ad- 
visable. 

The oil, which is kept in a tank—!ocated 
wherever convenient—is pumped into the 
spray maker under a pressure of about 8 
pounds. The oil consumption is about 1% 
pints per brake horse power per hour. 
Looking at the question of consumption 
in another way; every time an engine re- 
ceives an impulse, it requires the burning 
of only about 1% drops of oil to produce 
each horse power. This fact is-a good illus- 
tration of the astonishing amount of energy 
that is stored in a minute quantity of oil. 

The steam engine method of governing, 
that is, by throttling the charge, is em- 
ployed and impulses are taken regularly 
whether the engine be running empty or 
fully loaded, each charge of oil spray being 
exactly proportioned to the load carried. 
The excellent speed regulation of the en- 
gine especially adapts it for electric light- 
ing, and a steady incandescent light can be 
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obtained without the use of counter shaft- 
ing or extra balance wheels. It is an inter- 
esting fact, and one possibly not generally 
known, that by using a given quantity of 
oil in the Priestman engine for operating 
incandescent electric lights, more illumina- 
tion can be secured than if the same quan- 
tity of oil were burned in a common house 
lamp. 

It may be of interest to the reader to 
also know the actual amount of work that 
can be secured from a small quantity of 
kerosene burned in a Priestman engine 
that is operating some of the most com- 
mon classes of machinery. Take electric 
lighting, for instance, one pint of kerosene 
will run eight 16 c.p. incandescent lights, 
or one 1600 c.p. are light for one hour. 
When oper&ating an ice machine, a pint of 
oil will produce about 200 pounds of ice at 
15° F. from water at 70° F. If attached to 
a hoist, 100 tons can be lifted four feet, or 
one ton four hundred feet by one pint of 
oil; and when used for pumping, the expen- 
diture of this small quantity of oil will raise 
1000 gallons of water 96 feet high. In com- 
puting these figures due allowances have 
been made for the average inefficiencies of 
all apparatus employed. 

As the Priestman engine is very simple 
in its method of operation, and is entirely 
automatic in its action, it is admirably 
suited for places where there is desired a 
cheap, safe, and reliable motive power, 
which can be satisfactorily handled by un- 
skilled labor, and which demands the least 
attention. 

The Aultman Company have recently 
added a number of improvements to the en- 
gine, amongst them being an air storage 
system, whereby engines can be easily 
started without recourse to any preliminary 
hand pumping or turning of the fly wheels. 


POCKET BATTERY GAUGE. 

The pocket battery gauge shown in the 
accompanying illustration, is of especial 
value to telephone inspectors and for use in 
testing telegraph and bell batteries and 
storage cells. The instrument is fitted in a 
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BATTERY GAUGE. 


case the size of an ordinary watch case, is 
dead beat in its indications, and easily at- 
tached to the cell to be tested. A special 
form is made for testing single cells of 
storage battery, in which use the indicator 
is of particular value, since with it may be 
detected a defective cell which, if left in cir- 
cuit, might be ruined. 
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The maker of the Warner pocket bat- 
tery gauge described is the Standard Elec- 
tric Time Co., Waterbury, Conn. 


HAND-FEED ARC LAMPS. 


The arc lamp shown in the accompany- 
ing illustration is intended for stereopti- 
cons, moving picture machines, scientific 
lecture work, and other purposes rendering 
the use of a hand-feed lamp necessary or 
desirable. 

The carbon holders are adjustable to any 
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height independent of each other or the 
feed rod, and supplied with either plain or 
differential feed. As will be seen, there is no 
rack to get bent, and the feed rod is pro- 
tected by being eased in a rectangular 
tube. Both carbon holders can be instantly 
returned to the starting position without 
the tedious operation of turning a feed 
screw backwards, as in the case of many 
other lamps. In regulating, but a slight 
movement of the feed handle is necessary, 
and then but once in every three to seven 
minutes, depending upon the size of car- 
bon and the current used. The makers of 
the lamp described are Baker & Fox, 83 
Schermerhorn Street. Brooklyn, N. Y. 


DOUBLE DRUM HOIST AND ELECTRIC 
MOTOR. 

The electrical hoist, illustrated herewith, 
shows one of the recent applications of a 
General Electric induction motor to a 
double independent drum Lidgerwood 
mine hoist. It is compact in form, and the 
levers controlling the clutches and breaks 
and handle of rheostat are placed in the 
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pole induction motor of,30-h.p. capacity, 
running at 600 r.p.m. Each drum is in- 
dependent and is 42 ins. in diameter by 
40 ins. face. Together they hold about 420 
ft. of -in. rope. The maximum hoisting 
speed is 300 ft. per minute, and the weight 
hoisted, including load, car and cage, is 
2100 lbs. The depth from which the load 
is to be hoisted is 400 ft. from the surface. 


DIRECT- READING OHMMET ER. 


In the accompanying illustration is 
shown the 99 type of direct reading ohm- 
meter. manufactured by the American 
Electric Specialty Company, 123 Liberty 
Street, New Vork City. This instrument 
differs from its predecessor in many im- 
portant improvements. There are four 
scales lettered in four colors instead of 
three, whereby the range is increased from 
zero to over one megohm. The scale is 
engine-divided and its accuracy is thereby 
so increased that its makers do not hesi- 
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tate to guarantee an accuracy of minimum 
error to considerably less than 4 per cent. 
The stylus which formerly carried a battery 
key has now been made much stronger and 
lignter and the battery key has been placed 
in the telephone receiver where it can be 
conveniently manipulated by the other 
hand. The delicacy of touch is thereby 
largely enhanced. A special telephone 
receiver is used, which is constructed 
for great sensitiveness to any disturbing 
current rather than for its speech-repro- 
ducing qualities. 

The brass work and other construction 
have also been materially improved. The 
containing box is now built up of strongly 
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ELECTRIC DOUBLE DRUM IIOIST. 


position most convenient for control by . 


the operator standing on a platform above 
the floor, and having a clear view over the 
top of the hoist. 

Each friction drum is driven through a 
single-reduction gearing by a 100-volt 12- 


a 


dove-tailed and glued joints, and shrinkage 
or expansion from moisture is an impossi- 
bility. The bottom of the box is removable 
and the batteries can be removed and re- 
placed in a few moments at an extremely 
low cost, and it is not necessary to send 
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the instrument back to the makers for this 
purpose. The batteries are very long lived 
and wiil last a year with daily constant use. 


ORGAN PUMPING OUTFIT. 


The need has long been felt for a reliable 
organ pumping outfit that can be operated 
by altcrnating currents, and recently such 
a combination has been placed on the mar- 
ket, as illustrated in the accompanying cut. 

The outfit consists of a single-phase al- 
ternating current motor of 1 h. p., arranged 
with triple worm gear to directly transform 
the revolutions of the motor (1800 per min- 
ute) into the reciprocal crank motion re- 
quired for an organ pump—4s5 strokes per 
minute. 

In the system the motor is started and 
left running at a constant speed during an 
entire service or concert. The only dis- 
advantage of this is the amount of current 
used while the pump is not in operation, 
and as this amounts to only 1 3/10 cents 
per hour with a rate of 10 cents per kw.- 
hour (power rates range from § to 20 cents 
per kw.-hour for this class of work) it will 
be seen to be an eligible factor, and in 
fact is fully compensated for by the ab- 
sence of extra current incident to starting. 
Among the advantages are the absence of 
regulating rheostats and sparking of con- 
tacts on stopping and starting, and the sim- 
plicity and compactness of the outfit en- 
tailed. 

The operation of this outfit is as fol- 
lows: “The motor is started by the handle 
marked Motor Starting Handle,“ and as 
the bellows of the organ is presumably 
empty, the friction clutch shown at the 
other end of the motor shaft is in contact 
with the worm disc and the motor begins 
pumping air into the air reservoir until 
filled. The natural rise of the top of the 
air reservoir to which the chain marked 
“connection to bellows’. is attached 
through pulleys or bell-cranks, will release 
the friction disc at any desired point, and 
the pump mechanism will stop, leaving the 
motor running free, and thus taking al- 
most no current. 

As soon as the air reservoir begins to 
empty, the clutch operates again and as 
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much or as little air is supplied as may be 
necessary to keep the reservoir. charged 
with air. The action of the friction discs 
is positive and noiscless. The worm is 
of hardened steel. The worm wheel is 
run in a bath of oil and is therefore per- 


FEBRUARY, 1899.] 


fectly lubricated at all times, and the entire 
outfit is designed and manufactured to 
stand hard and continuous service with lit- 
tle or no attention. 

The action of the outfit may be con- 
trolled to pump fast or slow, and to change 
the speed as the air reservoir fills by merely 
making a spring connection between air 
reservoir and the motor instead of solid 
connection; the solid connection is advised 
whenever practicable, as there is then very 
little or no wear on the friction clutch. 

The outfit described is manufactured by 
the Emerson Electric Manufacturing Com- 
pany 714 St. Charles Street, St. Louis, Mo. 


NEW TYPE OF GENERATOR. 


The new “Triumph” generator illustrated 
herewith is a multipolar machine which dif- 
fers from the usual type in that the arma- 
ture windings are divided into distinct and 
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on the direct current. All readings were 
taken with a Weston portable voltmeter. 
When the candle power of the lamp on 
the “interrupted current“ generator was 
exactly the same as that on the direct cur- 
rent, the apparent voltage of the interrupted 
current was observed and the test began, 
the dynamo being belted to a counter- 
shaft, driven by a 12 x 14 automatic en- 


gine. Following are the results: 

Average of three cards, 33.35 h.p.; No. 16 c. p. 
FF) ³ ³ ³ 304 

Average of three cards, 24.43 h.p.; No. 16 c.p. 
Ff ⁵ĩW˙¹uu y ³ĩÄ we raees 152 

Average of three cards, 13.82; fields open. 

No. 16 c. p. lamp, per h. p. delivered at full 
/// ³·⁰¹ q ³ é aa i 15.56 

No. 16. c. p. lamp, per h.p., delivered at half 
CCCJJJ!!öͥ ⁵ ↄ õ — 14.32 


It will be observed that these results are 
much better than claimed for any standard 
machine of the same capacity, and also that 
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separate circuits connected through a 
special commutator to separate distributing 
circuits with a common return, as shown 
in the accompanying diagram. The initial 
voltage of each circuit is 220 volts. The 
current is generated in each circuit for only 
one-third of the time, or in other words, 
each coil on the armature is active for only 
one-third of a revolution, being entirely 
cut out of circuit for the remaining two- 
thirds. Actual test has demon- 
strated that when a rate of 5400 
impulses per minute has been 
reached, the light is absolutely 
steady. 

The manufacturers communi- 
cate to us the results of a recent 
test of a 300-light machine of this 
type, as follows: 

Two new 16-c.p., I Io-volt, 55 
watt lamps were selected at ran- 
dom from a barrel of Buckeye 
lamps. and placed at each end of 
a Bunsen photometer. One was 
connected to the mains of a direct 
current machine and held at 115 
volts, and the other connected 
with the dynamo being tested. The Bun- 
sen disc was placed in the center of the 
scale and the current from the dynamo 
under test was regulated with a field rheo- 
stat until the lamp on that circuit was 
brought to the same candle power as that 
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there is a surprisingly small drop in ef- 
ficiency at half load. 

As will be noticed from the photographic 
reproduction, the machine is simple and 
compact, and the manufacturers claim that 
the results obtained, while remarkable, can 
be demonstrated as theoretically possible 
from the principles embodied in the ma- 
chine. 

The manufacturers of this new type of 
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electrically indestructible, is now being 
manufactured by the Asbestos Insulating 
Company of Baltimore. The material is 
pure asbestos, so treated chemically as to 
remove all metallic particles, as well as 
other impurities, consisting of rock, lime 
and magnesia, which are found in the crude 
specimens. In the best Canadian speci- 
mens, the impurities removed amount to 
about 25 per cent of the bulk, leaving a 
base of two of the most indestructible fac- 
tors found in nature. 

The refined fibre is so improved by this 
process, that it can be employed in paper 
making, and spun into thread, which latter 
is used for insulating wire. Paper made 
from this material and rolled to eight one- 
thousandths of an in. thickness is stated to 
have a uniform resistance up to 1700 volts, 
and in blocks of an inch thick, made up of 
alternate layers of the paper, with thin rub- 
ber binding, and pressed to a solid mass, 
is equal to a resistance of 24,000 volts. 

A desirable feature of this insulating ma- 
terial is, that it will not carbonize under 
any conditions, and cannot otherwise be af- 
fected by heat. The result of the purifying 
process gives virtually a new product, which 
is available for other than electrical pur- 
poses and should have a wide range in the 
arts, including fire-proof paints, and fire- 
proof material. On account of the ex- 
treme thinness of the sheet its use is 
claimed to reduce the size of armatures 
and other parts at least a third. 

The process employed was the discovery 
of Mr. John F. Green, general manager of 
the company, who has given it a great deal 
of attention and experimented widely with 
samples of asbestos from almost all the 
regions where this material is found, up to 
as many as thirty-three different grades, 
many of the poorer grades being rendered 
commercially valuable by the process. 


AN ELECTRIC LIGHTER. 

There has long been a demand for a 
practical electric lighter, which could be 
used on both electric light circuits and bat- 
tery current. The type shown herewith, 
known as the “Matchless Electric Lighter,” 
is made of the finest white china through- 
out, embodies these two essential points, 


_— CONTACT BOARD 


FIG. 2.—DIAGRAM OF CIRCUITS. 


machine are the Triumph Electric Com- 
pany, Cincinnati, Ohio. 


INSULATING PAPER AND BOARD FROM AS- 
BESTOS. 
A product for insulating purposes and 


and high efficiency, durability and econ- 
omy are also claimed. The cost of main- 
tenance is stated to be about one cent per 
month, and on electric light circuits no at- 
tention is required from one year's end to 
the other, save the moistening of the asbes- 
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tos packing in the torch about twice a 
month with ordinary usage. An attach- 
ment plug and cord is furnished and can 
be inserted in any lamp socket or attached 
to the wiring direct as may be most con- 
venient. The lighter is then at once avail- 
able for use. * 

The cut represents the lighter especially 
adapted for use in smoking rooms, hotels, 
cigar stores, marine work, palace cars, 
apartment houses, office buildings, private 
residences, and in fact in all places where 
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cleanliness and freedom from danger from 
discarded matches is desired. 

The lighter is available where there is no 
electric light current, by merely connecting 
two cells of dry battery, which is stated to 
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installed, and will call for no more atten- 
tion than would an additional burner on a 
chandelier. The manufacturers are Stan- 
ley & Patterson, 32 Frankfort Street, New 
York. 


A SUSPENDED ELECTRIC FAN. 

One of the prime advantages of an elec- 
tric fan is its adjustability. Not only may 
it be located where most convenient for 
the adjustment of piping, but it may readily 
be constructed in such form as to be sup- 
ported or suspended as may best suit the 
conditions. The accompanying illustration 
serves to make clear this point, for it repre- 
sents an entirely new design built upon a 
special order by the B. F. Sturtevant Com- 
pany, of Boston, Mass. 

The fan as here shown was designed for 
use on shipboard, and is to be suspended 
from the deck. In general form the fan it- 
self is of the usual steel plate construction, 
being an exhauster with its inlet upon the 
side furthest from the motor. 

The motor itself is of entirely special 
construction, having eight poles, rendering 
it very compact, so that it extends ‘the 
minimum distance from the side of the fan. 
In the size here shown the field ring was of 
wrought iron, although in larger sizes it is 
built of cast steel or cast iron. 

The cast iron plate with projecting lugs, 
which is attached to the fan side, serves to 
center and hold in position the field ring 
of the motor, while tripod hangers extend- 
ing.from either side of this ring support the 
armature shaft in ring oiler boxes. 

The field cores are of wrought iron, giv- 
ing the highest efficiency in the field, and 
the pole shoes are of cast iron of such 
peculiar shape and size as to render the 
machine capable of extreme variation of 
load without sparking at brushes, and with- 
out any shifting or adjustment whatever. 
The field coils are machine wound, and 
thoroughly insulated, their form being 


thoroughly open. The windings present a 
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FIG. 


require renewal perhaps once a year, and 
often less. The coil, of course, never 
wears out. A hundred or more lighters 
may be connected to the same set of bat- 
teries, or to the same circuit, and when- 
ever a residence 1s equipped with electric 
gas lighting appliances, the lighter can be 
connected directly to the wiring already 


maximum amount of radiating surface, 


which results in the most perfect ventila- 
tion, and prohibits any great accumulation 
of heat. 

The armature cores are built up of lami- 
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cuit winding, although in some cases multi- 
ple winding is used. This type of winding 
on machines of low speed and small output 
is of great advantage. 

The commutator, is of large diameter, 
and consists of pure rolled or drop forged 
copper segments, supported in a cast iron 
shell of spider construction, and thorough- 
ly insulated. Reaction brushes of fiber 
graphite are used, and supported by special 
rigging. | 

These motors require no shifting of 
brushes from no load to full load, thereby 
greatly reducing the attention required. 

Evidently fans of this type can be con- 
structed in various sizes and forms, and 
may be provided with motors having capa- 
cities ranging from three to 125 h.p. 


_A NEW FAN MOTOR. 


The fan motor shown herewith, known as 
the “Peerless,” is among the first of the 
1899 models to be gotten ready for the 


PEERLESS FAN MOTOR. 


market. The type shown carries a 12-in. 
fan. When running at 1850 revolutions 


FIGS. 2, 3 AND 4.—DETAILS OF ARMATURE. 


nated, slotted discs, mounted on a cast iron 
spider, having a hub projection for the re- 
ception of the commutator. These core 
discs are solidly clamped between two 
brass rings, which have corresponding core 
teeth. 

The armature is of the coil wound drum 
type, and in the usual form has a two cir- 


per minute it is claimed to absorb but 35 
watts of electrical energy, or considerably 
less than that taken by a high efficiency 
16-c. p. lamp. The construction of the 
motor is such that it is impossible for dust 
to gain access to it or the commutator. 
The makers are the Warren Electric & 
Specialty Company, Warren, Ohio. 
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VICTOR TELEPHONE SWITCHBOARD. 

The accompanying illustration gives a 
very good idea of the Victor metallic 
switchboard, being a reproduction of the 
photograph of an exhibit at the recent 
Northwestern Electrical Convention. One 
of the features of this board is that it has 
no conections on wood, all connections 
being mounted on rubber and soldered, 
thus obviating loose connection and cross 
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ing geometrical and trigonometrical calcu- 
lations. 


Fowler's Mechanical Engineer Pocket 
Book. Edited by William H. Fowler. 
Manchester, Eng.: Scientific Publish- 
inz Company. 324 pages, illustrated. 
Price, 1s. 8d. 

This is an excellent manual of steam and 
mechanical engineering—in fact, compar- 
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talk. The simplicity of construction and 
fewness of parts of this board afford ample 
space for heavy installation and metallic 
parts, which tends to a double assurance 
of durability and high efficiency, with low- 
est cost of maintenance. The switchboard 
is built in five jack and drop sections, with 
entirely concealed wiring, tripolar single 
coil and low contact gravity drops, which, 
it is claimed, insure sensitive and positive 
action. The manufacturers of this switch- 
board claim that it is unrivalled in fewness, 
strength and simplicity of parts; in com- 
pactness, ease and rapidity of motion, and 
in durability and economy of maintenance. 
This apparatus is manufactured by the Vic- 
tor Telephone Manufacturing Company, 
166 to 174 S. Clinton Street, Chicago. 


NEW BOOKS. 


Twentieth Century Sketch Book for 
Schools, Colleges and Practical Men. 
Fifty leaves in block form. Woon- 


socket, R. I.: M. A. Avery. Price, 25 
cents. 
This convenience for engineers and 


draughtsmen consists of a block of sheets, 
each sheet having a marginal scale of in- 
ches. A sheet, therefore, has the ad- 
vantage of sectional paper, without the dis- 
advantage of sectional lines covering the 
object sketch. The size of the blank space 
surrounded by the marginal scale on ſour 
sides is 5 ins. x 8 ins. A similar sheet is 
made with the addition of an angle scale, 
which should be particularly useful in prov- 


ing very favorably with the most preten- 
tious hand-book on the same subject. The 
different sections have been prepared by 
competent engineers, and the data and 
other information appear to have been 
most judiciously selected. The section on 
electricity was prepared by Mr. H. A. 
Clark, of the Chelsea Polytechnic, and is 
an admirable collection of electrical en- 
gineering data and information having a 
direct practical bearing. 


Hand-Book of the Corliss Steam Engines. 
By F. W. Shillitto, Jr. Bridgeport, 
Conn.: American Industrial Publish- 
ing Company. 197 pages, 54 illustra- 
tions. Price, $1.00. 

This little book, embellished with a por- 
trait of the author, purports to describe in 
a comprehensive manner the erection of 
engines, the adjustment of the Corliss valve 
gear, and the care and management of Cor- 
liss steam engines. While the information 
given can scarcely be termed comprehen- 
sive, it 1s yet clearly stated and eminently 
practical. The chapters on valve adjust- 
ment will be found particularly useful, and 
the same remark applies to a chapter on 
general repairs and management. 


A Pocket Dictionary of Electrical Words, 
Terms and Phrases. By Edwin J. 
Houston, Ph. D. New York: Ameri- 
can Technical Book Company. 945 
pages. Price, $2.50. 

In the preparation of this volume the 
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author has not employed cross-references, 
but arranged the terms alphabetically in 


their natural order, thereby greatly enhanc- 


ing the value of the book for ready refer- 
ence. The definitions are concise, and the 
subject matter is up-to-date, all of the 
latest terms connected with polyphased 
currents being included. While not pos- 
sessing the encyclopedic character of the 
author’s larger dictionary, and though de- 
void of illustrations, the present work has 
the advantage of greater conciseness, more 
compact form and lower price. 


Alternating Current Wiring and Distribu- 
tion. By William Le Roy Emmet. 
Second edition, revised and extended. 
New York: The Electrical Engineer. 
98 pages, 33 illustrations. Price, $1. 

The second edition of this excellent little 
treatise has been thoroughly revised, and 
extended from 76 to 98 pages by the in- 
troduction of new matter. As a brief and 
concise exposition of the principles of al- 
ternating current working and their practi- 
cal applications in distribution, this little 
book is of unusual value to both the en- 
gineer and the student. Those who desire 
to thoroughly understand the practical 
meaning of power factor, inductive load, 
reactance, etc., and to know how to apply 
the knowledge in actual cases, will find at 
present no other work to which they can 
refer with so much confidence. 


Electrodynamics. The Direct-Current Mo- 
tor. By Prof. C. A. Carns-Wilson. 
New York: Longmans, Green & Co. 
298 pages, 71 illustrations. Price, $2.00. 

The aim of this book is to apply the prin- 
ciples of electrodynamics to the electric 
motor, and the subject is very much sim- 
plified by the author’s use of a so-called 
induction factor, or transformation of the 
fundamental equation applying in terms 

clearly showing the relation of the im- 

portant factors, and enabling practical 

cases to be easily submitted to numerical 
calculation. The principles of shunt and 
series wound motors are developed, and 
chapters given on efficiency, acceleration, 
torque, control and armature reaction, 
special attention being paid to the street 
railway motor. An admirable feature of 
the book consists in the extensive use of 
numerical examples to illustrate the prac- 
tical application of principles and formulas. 


Twentieth Century Magic. The Construc- 
tion of Modern Magical Apparatus, 
with the Introduction of New Experi- 
ments, Mechanical, Chemical and Elec- 


trical. New York: George Routledge 
& Sons. 160 pages, 100 illustrations. 
Price, $1.50. 


Those seeking a means ofamusing a com- 
pany of friends, or even a public audience, 
will find in this book many ingenious 
methods, which, besides, have the advant- 
age of being new. Chapter I. is on the 
design of the magician’s stage and table. 
Chapter II. gives the details of five me- 
chanical illusions, and the following chap- 
ter four tricks based on the use of chemi- 
cals. Chapter IV. is a reprint of five arti- 
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cles on electrical magic which appeared in 
the columns of this journal, and the final 
chapter is on equipment and working notes. 
The book is agreeably written, and all of 
the apparatus comes within the construc- 
tive powers of the amateur. 


Electricity in the Diagnosis and Treatment 
of Diseases of the Nose, Throat and 
Ear. By W. Scheppegrell, A.M., 
M.D., New York: G. R. Putnam’s 
Sons. Large octavo, 161 illustrations. 
Price, $4.50. 

There has been no lack in recent years 
of works treating of the applications of 
electricity to medicine and surgery, but 
none has, until now, been devoted exclu- 
sively to a systematic consideration of the 
uses of this force in diseases of the nose, 
throat and ear—a branch of the healing 
art in which, at least as far as diagnosis 
is concerned, it is probably of greater 
service than in any other. The book, which 
is copiously illustrated, contains a concise 
account of the principles of electro-physics, 
descriptions of the numerous electrical in- 
struments employed in diagnosis and treat- 
ment, and the indications for their use, as 
vell as the modes of examination. The 
-soncluding chapters deal with the X-rays, 
from a physical and clinical point of view. 


Matter, Energy, Force and Work. A 
Plain Presentation of Fundamental 
Physical Concepts, and of the Vortex- 
Atom and other Theories. By Prof. 
Silas W. Holman. New York: The 
Macmillan Company. 257 pages. Price, 
$2.00. 

Were the principles so clearly enumer- 
ated in this book generally understood, 
the Patent Office would lose no small part 
of its revenue, electricity would no longer 
be considered the transcendant mystery in 
the realm of Nature, and vast sums of 
money spent on attempting the impossible 
would be spared. In other words, the 
book sets forth the distinctions between 
force, energy and work, classifies the dif- 
ferent forms and clearly presents the prin- 
ciples of conservation and transformation 
of energy. The final portion of the book 
is devoted to a statement of the kinetic 
theory of gases, Le Sage's theory of gravi- 
tation, the vortex-atom theory and of 
other authoritative theories and specula- 
tions in the fleld of physics. 


Magnets and Electric Currents. An Ele- 
mentary Treatise for the use of Elec- 
trical Artisans and Science Teachers. 
By J. A. Fleming.New York: Spon 
& Chamberlain. 408 pages, 134 illus- 
trations. Price, $3.00. 

For many years one of the best books on 
the market for those desiring an intro- 
ductory treatise to electrical science free of 
mathematics, has been Fleming’s “Short 
Lectures to Electrical Artisans.” After 
the issue of several editions of that book 
it became necessary to rewrite it, and the 
result is the present work. The several 
chapter headings are as follows: Magnets 
and Magnetism. — Measurements and 
Units. - Magnetic Force and Magnetic 
Flux. Electric Currents and Electromo— 
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tive Force.—The Measurement of Electric 
Currents. — Electromagnetic Induction.— 
Electromagnets.—Alternating Currents.— 
Electric Measuring Instruments.—Genera- 
tion of Electric Currents. As a book to 
serve as an introduction to electrical sci- 
ence, and to prepare the way for the sound 
understanding of technical treatises on the 
various branches of electrical engineering. 
this work can be confidently recommended. 


— 
PERSONALS. 


LIEUT. S. DANA GREENE has been pro- 
moted to general sales manager of the General 
Electric Company. 


COL. EUGENE GRIFFIN, first vice-president 
of the General Electric Company, has been pro- 
moted to Brigadier- General of Volunteers, in 
recognition of his excellent service in Puerto 
Rico while in command there of the First Regi- 
ment of Engineer Volunteers. 


PROF. SIDNEY H. SHORT, in an article in 
the January number of the Cosmopolitan,“ dis- 
cusses the subjects of high-speed electric traction, 
and the employment of electricity on trunk lines. 
The Evening Post,“ in an editorial based on 
Prof. Short’s article, strongly indorses the position 
therein taken, which is that within a comparatively 
short period electric traction will reduce the time 
from New York to Chicago to nine hours, and 
trunk lines will be operated by electricity. 


MR. JOHN McGHIE, for a number of years 
the advertising and newspaper representative of 
the General Electric Company, has resigned from 
that company to join the business staff of the 
“American Machinist,” taking charge of the West- 
ern interests of that journal, Mr. McGhie made an 
enviable record when with the General Electric 
Company, and possesses both the ability and the 
social qualities to win success in his new field of 
work. The American Machinist” ranks high 
among the ably conducted technical journals of the 
world—easily within the first dozen—and it is to 
be congratulated upon securing the services of 


one who, in every way, will worthily represent it. 


TRADE PUBLICATIONS. 


ELECTRIC WELDING.—The Standard Tool 
Company, Cleveland, Ohio, has issued a pamphlet 
devoted to the electric welding line of its business, 
electrically welded bicycle parts being the subject. 


REFLECTORS.—Numerous forms of electric 
reflectors are shown in a catalogue of the Western 
Reflector Company, 740 Grand Avenue, Chicago, 
ranging from types for desk use to reflectors for 
churches and theaters. 


PENCILINGS.—With this title, the Joseph 
Dixon Crucible Company, Jersey City, Pa., have 
issued a pamphlet giving much interesting and 
useful information concerning lead pencils, and 
their selection for various uses. 


LORICATED CONDUIT.—The Safety Con- 
duit Company, Rankin Station, Pa., have issued 
several circulars giving a list of users of ‘‘Lori- 
cated” electric iron-armored conduit, and views 
of some large buildings in which this material has 
been installed. 


EXACT TIME.—The Standard Electric Time 
Company, Waterbury, Conn., in a recent pam- 
phlet, give much information concerning their 
system ~f transmitting by electrical means exact 
time from a master clock to any number of sec- 
ondary clocks. 


ELECTRIC VEHICLES.—With the title “The 
Twentieth Century Movement, the Electric 
Vehicle Company, 1545 Michigan Avenue, Chicago, 
has issued an attractive pamphlet céntaining ex- 
tremely will-executed engravings of several types 
of electric motor vehicles. 


A POCKET REMINDER.—The Sprague Elec- 
tric Company is sending its friends a handsomely 
leather-bound ready reminder of daily engage- 
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ments, which, in additign to the diary pages, in- 
cludes a number of useful tables and considerable 
other matter for ready reference. 


MULTIPOLAR MACHINES.—Circular No. 
44, of the E. G. Bernard Company, Troy, N. V., 
is devoted to the description and illustration of 
its multipolar slow-speed dynamos and motors. 
The description is a well-written technical account 
of the machine, not a mere collection of claims. 


WARREN ALTERNATOR.—Bulletin No. 8, of 
the Warren Electric Company, Sandusky, Ohio, is 
a well-printed and illustrated brochure of sixteen 
pages, showing in detail the features of the Warren 
inductor alternator, and pointing out their merit. 
A number of flattering testimonials from users are 
included. 


ELECTRIC HEATING.—In a fifty-page pam- 
phlet the Simplex Electrical Company, Cambridge- 
port, Mass., (manufacturers under the patents of 
the American Electric Heating Corporation), 
illustrate numerous forms of electric heating ap- 
paratus, including radiators, portable stoves, tea- 
kettles, stew-pans, broilers, chopping-dishes, ovens, 
smcothing-irons, heating-pans, etc. An interesting 
feature of the text consists of tables giving the 
consumption in watts of all the apparatus listed. 


LUNDELL MOTORS.—A beautiful catalogue 
recently issued by the Sprague Electric Company 
adds another to the growing list of edition de luxe 
trade publications. The title is Electric Power,“ 
and the subject is divided into two portions— 
motors and applications. The numerous engrav- 
ings are the highest expression of the half-tone 
art, and the cover is tasteful, both in design and 
illumination. Among the interesting technical 
matter is a series of curves, showing the variation 
of the efficiency of motors of different power, with 
different loads. 


RECORDING WATTMETERS.— The latest 
achievement of the General Electric press is a 
beautiful large-page pamphlet on Thomson record- 
ing wattmeters, which more than maintains the 
reputation of this press as one without an equal in 
its line in this country. All of the various types of 
Thomson wattmeters are described and illustrated 
in detail, and diagrams of connections given. A 
valuable feature consists of a number of pages of 
general information regarding meters, which in- 
cludes directions for reading and care, description 
of record book, price chart, etc. 


STURTEVANT LITERATURE.—Bulletins F 
and I, of the B. F. Sturtevant Company, Boston, 
Mass., have for subjects electric fans and eight- 
pole motors and generators, respectively. The 
former contains fifteen excellent engravings of 
high-powered electric fans, with descriptions of 
the same, and the latter is devoted to the latest 
type of Sturtevant generator. A very handsome 
pamphlet issued by the same company has on the 
cover an illuminated title. Who Uses Mechanical 
Draft, and on the inside pages lists covering 
seventeen large pages giving merely the names 
and addresses of users of Sturtevant fans for the 
purpose mentioned. 


MECHANICAL STOKERS.—The new cata- 
logue of the American Stoker Company, Wash- 
ington Life building, New York, is executed in 
the highest style of the printers’ and engravers’ 
art; the paper and binding are in keeping. Be 
sides a well-written and illustrated description of 
the American stoker, numerous views are given of 
its application to different boilers. An interesting 
series of engravings is from photographs of a 
large steam plant, taken at different hours of 
the day, which show at all hours an absence of 
smoke from chimneys serving boilers fitted with 
American stokers, while dense clouds pour out of 
two chimneys connected to boilers not thus fitted. 


MECHANICAL DRAFT.—Among recent publi- 
cations by the B. F. Sturtevant Company, Boston, 
Mass., ure a second illustrated edition of the 
lecture an Mechanical Draft for Steam Boilers,“ 
delivered at Cornell University by Mr. Walter B. 
Snow, of the engineering staff of the Sturtevant 
Company; an interesting circular entitled Draft 
Without a Chimney,” telling why the Sturtevant 
Company took down its tall chimney, how draft is 
now produced, and how an annual fuel saving of 
nearly $1000 is secured, and Bulletin G, illustrating 
and describing a unique generating set, in which 
both the engine and the generator are entirely 
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inclosed, although perfectly accessible through 
suitable doors. Such a device is of manifest 
utility wherever the atmosphere is laden with 
dust. Any of the above will be mailed on appli- 
cation. 

CALENDARS. 

Of the trade calendars of the year which 
have come to our desk, those of the Sprague 
Electric Company and the Okonite Company 
easily rank first as artistic productions. The 
former consists of a heavy mat, surrounded by an 
ebony frame. The lower portion of the mat 
frames a large calendar, in one corner of the 
sheets of which are neatly worded seasonable 
references to Lundell motors, fans, fan heaters, 
Sprague elevators, etc.—The Okonite calendar 
consists of an exquisite figure-picture in colors, 
surrounded by a neat mat; the calendar and word 
“Okonite” on the mat are unobtrusive, thus not 
marring the artistic effect.— The calendar of the 
G. F. Brunt Porcelain Works, East Liverpool, 
Ohio, consists of six lithographic sheets, each 
containing as a central piece the picture of a 
handsome young woman arrayed in an army or 
navy uniform. The coloring is brilliant and 
effective, and the effect both artistic and striking. 
—Another work of art in the proper sense of the 
phrase is the calendar of the Laclede Battery 
Company, Kokomo, consisting of a mat framing 
an etching of an agricultural subject by Peter 
Moran, entitled “Stacking Time.“ As in the case 
of the above-mentioned calendars, the name of 
the firm and the calendar do not detract from the 
artistic effect.—A large lithographic engraving in 
colors of The Oregon Pursuing the Colon” orna- 
ments the calendar of Geo. I. Roberts & Co., New 
York, which is printed on heavy cardboard.—The 
calendar of the Peckham Truck Company is, as in 
previous years, large in proportions, consisting of 
twelve monthly sheets 17 x 26 ins. in size. As 
usual, it is excellently executed in printing, en- 
graving and paper.—The Wm. Powell Company, 
Cincinnati, Ohio, show in colors on their calendar 
a large illustration of the Powell regrinding “Star” 
valve, which is the subject of admiring glances 
from a female figure regarding it from a seat on 
the earth, represented by a globe. The Powell 
Company informs us that a copy of this calendar 
will be sent to any engineer upon application.— 
The Monarch Governor & Machine Company, 
Indianapolis, Ind., have been successful in pro— 
ducing an artistic effect in the decoration of its 
calendar, with a view in colors of the Monarch 
governor.—The La Favorite Rubber Manufactur- 
ing Company, Paterson, N. J., uses war subjects 
as a decoration for its calendar, the monthly 
sheets containing portraits of Dewey, Miles, Samp- 
son. Shafter, and other naval and military leaders 
in the late war. A copy will be sent to any of 
our subscribers on application.—The calendar of 
the Phillips Insulated Wire Company, Pawtucket, 
R. I., is one of convenient size, and with the 
dates printed in white on a blue ground.—A small 
calendar for desk use is issued by the Stewart 
Heater Company, Buffalo, N. Y., containing views 
of the Stewart filter and heater.— Another calendar 
of convenient size is that of Machado & Roller, 
203 Broadway, New Vork, to which an artistic ap- 
pearance is lent by the handsome engraving used 
as à trade-mark by the Allgemeine Electricitats 
Gesellschaft, of which great German firm Machado 
& Roller are the American representatives. -The 
Ashton Valve Company, 271 Franklin Street, Bos - 
ton, ornament their calendar with two portrait 
figures of children in handsome scrolls, under- 
neath which is the title Chips of the Old Block.“ 
—The calendar of the Joseph Dixon Crucible 
Company, Jersey City, N. J., has for its pictorial 
subject a littograph in colors of an attractive 
young woman, in college gown, teasing an owl 
perched on a globe, the head of the bird of wis- 
dom bearing a dunce cap. 
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BUSINESS NEWS. 


PECRHAM TRUCKS.—Among recent orders 
for Peckham trucks is one for 160 pairs for the 
Third Avenue Railroad of New York City. 


THE EUREKA TEMPERED COPPER COM- 
PANY kas removed its office from 107 Liberty 
Street to 141 Broadway, corner Liberty Street, 
New York. 
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GLASSWARE.—At the recent Manufacturers’ 
Annual Glass Exhibit at Pittsburgh, Pa., the 
Pittsburgh Glass Company was represented by D. 
W. Eyman, and showed a large exhibit of gas 
and electric shades of every description. 


THE E. G. BERNARD COMPANY, 450 Fulton 
Street, Troy, at its annual meeting, held Jan. 10, 
unanimously re-elected the following officers: 
President, E. G. Bernard; vice-president, F. L. 
Stevens; secretary, H. T. Crissey. 


THE RAMSDELL ELECTRIC CONSTRUC. 
TION COMPANY, Salem, Mass., desires to re- 
ceive catalogues from manufacturers of annun- 
ciators, automatic fire alarms, telephones for 
private lines, and electric house goods generally. 


THE AMERICAN ENGINE COMPANY, 
Bound Brook, N. J., owing to the growth of its 
business, has opened a New York office in the 
White building, 95 Liberty Street, which will be 
in charge of Edwin S. Boyer, formerly of Phila- 
delphia. 


AMERICAN CATALOGUES WANTED.—We 
are requested to xay that Gregg & Barrell, Stand- 
ard building, Johannesburg, S. A. R., desire to 
receive cztalogues from American manufacturers 
of electrical goods of all kinds, together with 
price lists. 


THE C. & C. ELECTRIC COMPANY has re- 
moved its Philadelphia office from 633 Arch to 
much more commodious and attractive quarters at 
45 North Seventh Street, where the manager, Mr. 
William Myers, will be glad to welcome the friend 
of his company. l 


MR. JOHN E. FULLER, 93 Maiden Lane, New 
York, has recently succeeded to the business of 
the North American Electric Company, of 181 
William Street, New York. Mr. Fuller is sole 
owner and proprietor of the business, having no 
connection with any one else. 


THE CENTRAL TELEPHONE AND ELEC. 
TRIC COMPANY, 909 Market Street, St. Louis, 
Mo., has in its new office, sample room and factory 
8500 ft. of space entirely devoted to telephone 
goods. Everything, from telephones to fuse blocks, 
is carried in stock, and thus all orders can be 
promptly handled. 


CARD GENERATORS AND MOTORS.— 
Among recent sales of Card apparatus by J. Holt 
Gates & Co., Western agents of the Card Electric 
Company, Mansfield, Ohio, were one 225-kw. 500- 
volt gencrator, two 150-kw. 500-volt generators, and 
twelve motors aggregating 880 h.p., all to be in- 
stalled in the Armour glue works, Chicago. 


JAMES McCREA & CO., 11 South Canal Street, 
Chicago, manufacturers of the Climax steam joint 
clamp, report a rushing business with the opening 
of the new year. An agency has been established 
with Messrs. McArdle & Co., 514 Camp Street, 
New Orleans, who carry a complete stock, and 
will look after the adjacent territory. 


CRESCENT TELEPHONES.—The Pennsyl- 
vania Elcetric Company, Marietta, Pa., was 
awarded a bronze medal for its telephone appa- 
ratus exhibited at the Omaha Exposition. The 
award was the result of a special effort, but given 
on a line of samples exhibited by the company’s 
local agent. 


C. B. ARSINO finds, after eight months of suc- 
cessful business, that he has outgrown his present 
quarters at 125 Massachusetts Avenue, Boston, and 
he has taken a lease of 18 Cambria Street, Boston. 
In addition to his former work in electrical and 
mechanical repairing, Mr. Arsino will add an elec- 
tro-plating branch to his business. i 


FERRACUTE MACHINES.—The demand on 
their manufacturing facilities has necessitated a 
considerable enlargement of the works of the 
Ferracute Machine Company, of Bridgeton, N. J. 
No small part of the business of this firm is the 
manufacture of presses and dies for electrical 
work, many shipments of which are on foreign 
orders. 


FEED-WATER HEATERS.—That the Coch- 
rane feed-water heaters, made by the Harrison 
Safety Boiler Works, Philadelphia, is appreciated 
by owners of electric railway and light plants is 
shown by a list of such users, recently issued. The 
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most substantial plants in the country are repre- 
sented in this, many of them having from 1000 to 
3000-h. p. capacity installed. ' 


THE GEO. C. TOWLE MANUFACTURING 
COMPANY, of Lancaster, Pa., have moved into 
new and much larger quarters, their new factory 
building being 150 x 75 ft. and two stories in 
height. Three months’ orders are now in hand, 
among which is one for a complete equipment of 
fan motors for the new United States Mint build- 
ing in Philadelphia. 


THE CUTLER-HAMMER MANUFACTUR- 
ING COMPANY, 70 West Jackson Boulevard, 
Chicago, III., has greatly increased its manufactur- 
ing facilities, and now claims to have the largest 
and the finest equipped factory devoted exclusively 
to the manufacturing of rheostats in the world. 
This, they say, with the large volume of business 
done, has enabled the price of rheostats to the 
trade to be materially reduced. 


HARRISON PRIMARY CELL.—The Thermo- 
Electric Company, “Times” Building, is offering a 
primary battery having an e.m.f. of 2.45 volts, 
lead peroxide being the positive element and self- 
amalgamating zinc the negative. The capacity of 
a cell is 40 amp.-hours, and the makers claim that 
it is the most powerful and economical cell made 
for all open-circuit and semi-closed circuit work— 
such as bells, telephones, annunciators, burglar 
alarms, physicians’ and dentists’ lamps, etc. 


FAN MOTORS FOR EXPORT.—The Emer- 
son Electric Manufacturing Company, of St. Louis, 
received a few days ago an order from China for 
a number of desk and ceiling fans, amounting to 
about $1300, and the next day an order for a 
quantity of its alternating current ceiling fans, 
which were to be shipped to South America, 
amounting to about $675. In addition to these 
orders, the demand for Emerson fans has been 
unusually active from the larger cities in the 
United States. 


ROEBLING CONSTRUCTION COMPANY.— 
Under this name a company has been incorporated 
under the laws of New Jersey, to engage in the 
manufacture of iron for fire-proof buildings. Of 
the 500 shares of the company, 260 are held by 
Frederick Roebling, 170 by Frank H. Croker (son 
of Richard Croker of New York), 50 by J. W. 
Hinkley, late chairman of the New York State 
Democratic Committee, and 10 each by Chas. G. 
Roebling and Frank O. Briggs. 


INTERIOR TELEPHONES.—The Allen-Hus- 
sey Company, Chicago, III., the well-known manu- 
facturers of interior telephones, have been meeting 
with such a gratifying demand for their product 
in the East that they have recently opened a New 
York office at 101 Beekman Street, where a com- 
plete line of their telephones will be kept in stock, 
and from which all Eastern orders can be filled 
promptly. Mr. W. R. Allen, of this company, 
will have charge of the Eastern office. 


HANCOCK INSPIRATORS IN CUBA.—Mr. 
M. J. Martinez has received the appointment as 
resident agent at Havana, Cuba, for the Hancock 
Inspirator Company, manufacturers of injectors, 
ejectors, general jet apparatus and specialties for 
steam, water, air and gas. The business will be 
conducted under the style of M. J. Martinez, 
consulting and contracting engineer. Mr. Mar- 
tinez will be prepared to submit estimates on all 
the different lines of apparatus manufactured by 
this company. 


“COMMERCIAL” D¥NAMOS IN JAPAN.— 
The Commercial Electric Company, Indianapolis, 
Ind., has recently installed a complete lighting 
and power plant for the Omi Mashi-Boseki 
Kwaisha, Kioto, Japan, which is a large flax 
spinning mill. All the machinery and supplies 
furnished were of American manufacture and in- 
stalled through the Commercial Company's agent, 
Paul G. Fiedler, Vokohama. This is the fourth 
plant installed for the Commercial Company in 
Japan by Mr. Fiedler within the last few months. 


FILER & STOWELL ENGINES. Among re 
cent sales of engines by Filer & Stowell, Milwau- 
kee, Wis., are a 22-in. x 48-in. Corliss engine to 
the Menominee (Mich.) Electric Light, Railway 
& Power Company; a tandem compound engine, 
10% ins. x 20 ins. x 42 ins. stroke, to the Wash- 
burn & Moen Company, Worcester, Mass.; a 
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26-in. x 60-in. Corliss engine for the Whitney Iron 
Works, New Orleans; a 600-h.p. engine for the 
United States Glue Company, Milwaukee, and two 
1000-h.p. engines, to Armour & Company, Chicago, 
for direct connection to generators. 


MANHATTAN INCLOSED ARC LAMPS.— 
Mr. Stuart W. Wise, who was formerly treasurer 
of the Manhattan General Construction Company, 
has opened an office in the John Hancock build- 
ing, 178 Devonshire Street, Boston, Mass., the 
former New England address of the Manhattan 
Company. Mr. Wise will push the sale of the 
Manhattan inclosed arc lamps from the above ad- 
dress. The company manufactures lamps for di- 
rect current circuits to operate singly on 110 to 
220 volts, two or more in series on 220 to 650 
volts, and to operate singly or in series on alter- 
nating current circuits. 


BABCOCK & WILCOX BOILERS.—Sixty 
boilers of 520 h.p.—such is an order recently re- 
ceived by the Babcock & Wilcox Company, from 
Westinghouse, Church, Kerr & Co., which is said 
to be the largest single order for boilers ever 
given. The boilers are for the power house of the 
Third Avenue Railway Company, now being 
erected at 218th Street and Harlem River. The 
boilers will carry steam of 200 Ibs. pressure, and, 
owing to the economy of the type of engine with 
which they will be used, now being designed by 
Westinghouse, Church, Kerr & Co., will be of 
sufficient capacity to supply steam to sixteen en- 
gines of 4000 h.p. each. 


MR. H. W. WISWELL, electrical engineer, 
formerly with the General Electric Company, and 
who has been for the past year associated with the 
New York & Ohio Company as manager of its 
transformer department, makes the announcement 
that he has resigned his position with that com- 
pany, his contract having expired, and has asso- 
ciated himself in a similar capacity with the 
Warren Electric & Specialty Company, Warren, 
Ohio. This company will place upon the market 
its new “peerless” transformers, which will be a 
distinct improvement upon anything now on the 
market, and expects to be able to make deliveries 
about April 1, 1899. 


MURPHY AUTOMATIC SMOKELESS FUR- 
NACES are to be placed in connection with six 
water tube boilers of 250-h.p. rated capacity each, 
for the Union Iron & Steel Company, Youngs- 
town, Ohio. Other recent sales are: Standard 
Plate Glass Company, Butler, Pa., three; Morrell 
& Company, Ottumwa, Iowa, an additional two; 
Northern Milling Company, Chicago, an ad- 
ditional two; Water Works, City of Detroit, addi- 
tional four; Detroit Copper & Brass Rolling Mill, 
seven; Ford’s New Plate Glass Works, Toledo, 
Ohio, eight; Michigan Alkali Company, Wyan- 
dotte, Mich., additional six, making forty-five in 
all sold this company within a year. 


CAHALL BOILERS IN CUBA.—Mr. M. J. 
Martinez, member of the American Society of 
Mechanical Engineers, has received the appoint- 
ment of resident agent at Havana, Cuba, for the 
Aultman & Taylor Machinery Company, Mans- 
field, Ohio, manufacturers of the Cahall“ vertical 
and the Cahall““ horizontal water tube boilers. 
Business will be conducted under the style of 
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Mr. M. J. Martinez, consulting and contracting 
engineer. Mr. Martinez will be prepared to sub- 
mit estimates on all the goods manufactured by 
the above named company, the vertical type of 
boiler being claimed by them to be especially 
adapted to the conditions and needs of the sugar 
industry in Cuba and Puerto Rico. 


JENNEY MACHINES.—The Jenney Electric 
Manufacturing Company, of Indianapolis, Ind., 
now has its new plant well equipped for the manu- 
facture of its well-known dynamos and motors, and 
while the plant which was destroyed by fire has 
only been rebuilt since about the Ist of Septem- 
ber, the company is greatly crowded with work. 
Mr. Chas. D. Jenney, who is known the world 
over as one of the pioneer inventors and aesigners 
of electrical machinery, is at the head of the com- 
pany, which insures the very latest improvements 
in electrical apparatus. This is undoubtedly the 
cause of the company meeting with such large de- 
mand for their apparatus, and inquiries from all 
over the country. They have had inquiries from 
Russia, England and Japan within the last ten 
days. 


MURPHY STOKERS.—The Murphy Iron 
Works, of Detroit, Mich., has closed a contract 
with Armour & Co., of Chicago, for equipping the 
twelve 375-h.p. boilers in the latter company’s 
new central station at the Stock Yards, Chicago. 
Many other installations have been recently made 
by the Murphy Company, and users of power are 
realizing more than ever the economy obtained 
by using the Murphy furnaces. Mr. O. D. Cot- 
ton, general sales manager of the Murphy Com- 
pany, reports a greater number of installations on 
hand than ever before in its history, and he pre- 
dicts an unusually heavy year’s business in 1899 
for his company. Mr. W. G. Amos, Chicago 
agent of this company, states that the prospects in 
and contingent to Chicago are unusually bright, 
and he is assured of a large number of new in- 
stallations and perhaps a larger number of addi- 
tions to plants in which the Murphy furnaces are 
already installed. 


ORIENT INCANDESCENT LAMP.—A com- 
bined mechanical and chemical process is now em- 
ployed by the Orient Electrical Company, of 
Youngstown, Ohio, for securing the vacuum in 
the bulbs of its incandescent lamps. The mer- 
cury pumps were thrown out a year ago, and 
mechanical pumps installed which, operating in 
connection with a chemical process, facilitate the 
gaining of the desired vacuum. By the new 
process an attendant is able to exhaust and seal 
500 lamps in ten hours, or about 50 an hour. In 
the process a high tension-current is employed, 
which quickly drives the gases from the filament 
and produces a very efficient lamp, which main- 
tains a practically uniform candle power through- 
out its entire life. Some of the peculiar features 
of the Orient lamp are that the filament is 
anchored from the mount, and the loop is made 
oblong, instead of circular. The Orient Com- 
pany has opened a New York office in the Have- 
meyer Building, 26 Cortlandt Street, of which Mr. 
Francis Granger is manager. 


CORRESPONDENCE INSTRUCTION.—The 
American School of Correspondence, Boston, 
Mass., offers special advantages to those desiring 
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to pass Government examinations. Its object is 
to give the busy engineer or mechanic a thorough 
technical training in steam, electrical and me- 
chanical engineering. The instruction is carefully 
graded, thoroughly practical and scientific, and is 
supervised by experts who are in close touch with 
the devclopments of the age. All instructors in 
the school are graduates of the leading technical 
schcols, while the advisory board is composed of 
such well-known men as Dr. Robert Grimshaw, 
Charles Thom, Francis H. Boyer and others. The 
school is chartered by the Commonwealth of 
Massachusetts, and is warmly indorsed by the 
leading educators and engineers throughout the 
country. It is strictly an educational institution, 
founded for the “advancement of the American 
mechanic,” and the tuition fee is therefore placed 
within the reach of all wage earners. Engineers 
would do well to write for a handbook. 


A CLEARING HOUSE FOR BRAINS.— 
Under this unique title, the Technical Agency, 1360 
Monadnock block, Chicago, announces to manu- 
facturers and employers of engineering help that 
they can save them time, trouble and money in 
securing skilled and educated employees, such as 
electrical and mechanical engineers, draughtsmen, 
experienced superintendents and competent en- 
gineers and foremen. The Technical Agency 
charges the manufacturer nothing for their 
services, but solicits the privilege of putting be- 
fore them the data and records of their candi- 
dates. The agency exercises great care in select- 
ing each candidate for a position, and, as it will 
not knowingly recommend an applicant unless it 
feels assured that he is fully competent, the em- 
ployer is thus put into communication with the 
exact class of employee he desires. We are in- 
formed that a large number of skilled men have 
been placed in good positions during the past few 
weeks, and that such manufacturers as have 
availed themselves of the Technical Agency’s 
facilities express themselves well satisfied with 
this company’s methods. 


THE WARREN ELECTRIC MANUFACTUR- 
ING COMPANY, of Sandusky, Ohio, has ap- 
pointed J. Holt Gates & Co., 1426 and 1427 Mar- 
quette building, Chicago, general agents for its 
apparatus in the Western territory surrounding 
Chicago. The Warren Company has recently 
placed, through J. Holt Gates & Co., a 15,000-light 
alternating-current plant for the great new power 
and light plant of Armour & Co., at their exten- 
sive works at the Union Stock Yards, Chicago. 
This plant will consist of one machine of 7000 
16-candle power light capacity, at 1100 volts and 
7300 alternations; also two 3600 lighters, 1100 volts 
and 7200 alternations. These alternators, of the 
inductor type, will be operated by rope drive from 
Corliss engines of 2000 h.p. and 1100 h.p. each, to 
which engines will also be attached Walker di- 
rect-connected power generators. It is stated that 
the Warren alternators were selected on account 
of their close regulation, high efficiency, low 
temperature and ability to stand grief.“ The 
Warren Electric Manufacturing Company is now 
prepared in its new factory to build 10,000 light 
machines, both single and two-phase. It has over 
sixty machines on order at the present time. Its 
new plant at Sandusky, O., is modern and up to 
date. 
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CONVENTION NOTES. 


MR. GEORGE CUTTER allowed no one to 
forget the Cutter specialties. 


MR. J. H. FORD, consulting engineer, of 
Madison, attended the convention. 


THE YARYAN COMPANY’S system of steam 
heating was explained by Mr. A. J. Stahl, of La 
Porte, Ind. 


MR. JOSEPH B. CHAMBERS, superintendent 
ot construction for Julius Andrae & Co., of Mil- 
waukee, was present. 


POM ERV -SEC,“ otherwise, J, G. Pomeroy, 
of the McGill-Pomeroy Company, Chicago, added 
lustre to the occasion. 


PROF. DUGALD C. JACKSON greeted his 
many friends, and presented an able and interest- 
ing paper to the delegates. 


“UNCLE” GEORGE SEARING bobbed up 
serenely the last day, and switched“ the conver- 
stion onto Hart & Hageman goods. 


STANDARD TELEPHONE & ELECTRIC 
COMPANY, Madison, Wis., had two repre- 
sentatives present at the convention. 


ILLINOIS ELECTRIC COMPANY, 239 Madi- 
son Street, Chicago, was represented by Mr. D. 
Dewey Newman and Mr. H. E. Adams. 


MR. A. J. STAGG kept the interests of the 
Northern Electric & Manufacturing Company, of 
Madison, prominently before the convention. 


THE WRIGHT DISCOUNT METER COM. 
PANY was represented by Mr. Chas. D. Heile, of 
Chicago, and also comprised a part of Mr. Insull’s 
exhibit. 


CHICAGO GENERAL FIXTURE COM. 
PANY, through their genial and courteous repre- 
sentative, F. A. Overbaugh, made many new 
friends and customers. 


MR. CHARLES F. COOPER, superintendent 
of the Chicago Rockford Hosiery Company, of 
Kenosha, had an eye out for the good things in 
the electrical field. 

WALLACE ELECTRIC COMPANY, 1506 
Marquette building, Chicago, exhibited the Chi- 
cago inclosed arc lamp, and was represented by 
Edward L. Barr, the company’s secretary. 
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.. GEO SBV. . 


PRESSURE AND VACUUM GAGES 
POP SAFETY VALVES 

WATER RELIEF VALVES 
JOHNSTONE BLOW OFF VALVES 


ORIGINAL CHINE WHISTLES 
FEED WATER REGULATORS 
LUBRICATORS—OIL CUPS 


CLOOS BROTHERS, manufacturing agents, 29- 
30 Calker building, Milwaukee, were represented 
in the person of Mr. Jacob Cloos, who greeted his 
many friends and renewed old acquaintances. 


A. LOUIS KUEHMSTED AND FRANCIS B. 
RAYMOND were on hand, and, by no means, 
“second hand,” in keeping the interest of the 
Charles E. Gregory Company prominently before 
the convention. 


MR. A. C. JACKMAN, MR. CHARLES C. 
RUSSELL AND MR. VALENTINE, of the 
Rock County Telephone Company, Janesville, 
Wis., visited the convention and were very much 
interested in telephone exhibits. 


MR. M. D. AUSTIN, 321 Dearborn Street, 
Chicago, was present, as was also Mr. W. A. 
Brown, of the M. D. Austin Company. These 
gentlemen showed a large line of specialties, safety 
wires and cables, Loricated conduit, and also the 
New York switch. 


THE ELECTRIC APPLIANCE COMPANY, 
Chicago, through Mr. W. W. Low, dispensed 
hospitality hard to equal. Every one who 
knows Billy“ Low is his friend, and as nearly 
every one knows him his friends are legion. Mr. 
Low was assisted by Mr. B. B. Downs. 


MR. GEORGE S. SEARING looked out for the 
interests of the Hart & Hegeman Manufacturing 
Company, of Hartford, and took every opportunity 
to convince delegates of the merits of the H. & 
H. switch. Mr. Searing was not overworked, a: 
conviction was not difficult to secure. 


JOHN A. ROEBLING’S SONS’ COMPANY 
was represented by Mr. A. G. Conover, Jr., 171- 
173 Lake Street, Chicago. This company presented 
every attendant with a beautiful pocket-case and 
memorandum, a souvenir that was highly appre- 
ciated, and will be long prized by the recipients. 


THE LIBRARY BUREAU, 215 Madison Street, 
Chicago, was present in the person of Roger A. 
Simmons. The system exhibited by Mr. Sim- 
mons was one of the most interesting exhibits 
made, and central-station men not acquainted with 
it would do well to investigate this system. 


COLUMBIA INCANDESCENT LAMP COM. 
PANY, St. Louis, added brilliance to the conven- 
tion by the genial beams that radiated from the 
kindly countenance of George P. Rex, acting secre- 
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tary of this company. A more popular salesman 
than Mr. Rex is not to be found in a long day's 
journey. 

ELECTRICAL SUPPLY COMPANY, Madi- 
son, Wis.: Mr. L. W. Burch was, as usual, on 
exhibition. Mr. Burch did not make any new 
acquaintances at the convention, as he already 
knows everybody in the Northwest, and his many 
friends join us in wishing him long life, health and 
prosperity. 

CLOOS ELECTRICAL ENGINEERING 
COMPANY had its interests well attended to by 
Mr. H. R. King, the treasurer of the company. 
Mr. E. A. Wurster, the secretary, also lent his 
presence to the brilliance of the assembly. Mr. 
James Asten, assistant engineer of the company, 
aided in exploiting the Cloos junction box, trans- 
former, cut-out, etc. 


MR. MARTIN J. INSULL, Monadnock block, 
Chicago, represented the Pittsburgh Transformer 
Company, Pittsburgh, Pa., with an exhibit of its 
new transformer, including accessories. Mr. In- 
sull was much pleased with the favorable com- 
ment which he heard concerning the new trans- 
former, whose special features appeared to appeal 
with force to the central-station men at the con- 
vention. 


CENTRAL ELECTRIC COMPANY, Chicago, 
had on exhibition the Zeco arc lamp, which is 
claimed to be the latest type for direct and alter- 
nating current, and is easy to adjust and easy to 
install. A very strong point of this lamp is the 
clutch, which is very simple and positive. In most 
types of inclosed lamps the current is conveyed to 
the carbon through the clutch. This is not the 
case with the Zeco. 


THE WESTERN ELECTRIC COMPANY, 
Chicago, had a large line of its handsome circu- 
lar matter prominently displayed. The Stanley 
Electric Company’s alternating current apparatus 
and Western Electric apparatus and supplies were 
well and ably presented to the attention of the 
visiting delegates by Mr. W. S. Hine and A. 
McNab Little. A beautiful souvenir pocket card- 
case was one of the features. 


MR. MARTIN J. INSULL, manufacturers’ 
agent, 1012 Monadnock block, Chicago, was pres- 
ent, and in his genial manner acquainted the 
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delegates present with the many good specialties 
which he handles, among which were C. & C. 
dynamos and motors, Paragon fans, Pittsburgh 
transformers, Chapman voltage regulator, Berg- 
mann switches, Cling surface, etc., etc. 


THE DEARBORN DRUG & CHEMICAL 
COMPANY, Chicago, through its assistant man- 
ager, Mr. W. J. Jameson, and Mr. J. M. Frye, its 
Milwaukee representative, presented some very in- 
teresting exhibits of samples of boiler tubes thickly 
incrusted with scale, and other cases showing their 
condition after using Dearborn compounds. An- 
other feature was the exhibition of Dearborn lubri- 
cants. The gentlemen also made the delegates 
happy by their beautiful souvenirs, with which 
every delegate was supplied. 


SPRAGUE ELECTRIC COMPANY, Parlor 7, 
was well looked after by Mr. E. D. Kittle and Mr. 
Chas. D. Burton, assisted by Julius Andrae & Co., 
the Wisconsin agents of the Sprague Electric 
Company. Of the latter company, Mr. Herman 
Andrae and Mr. J. S. Healy were present. These 
gentlemen talked Lundell fan motors, Sprague 
elevators and interior conduit with an ease and 
gracefulness of expression that pronounced them 
thoroughly acquainted with their subject, and it 
is almost unnecessary to state that they acquitted 
not only their company, but themselves, hand- 
somely. 


WAGNER ELECTRIC MANUFACTURING 
COMPANY, St. Louis, had on exhibition a single- 
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phase, automatic, self-starting motor, connected to 
a dynamo, which in turn ran a direct current 24-in. 
blower; all connections were made through a 
switchboard of the Wagner Company’s own make. 
The switchboard was handsomely mounted with a 
Wogner illuminated dial and instruments, watt- 
meter, ammeter and the popular Wagner break 
switches. It also exhibited its line of transformers, 
cut-outs, reinforced by a variety of printed 
matter. Mr. E. H. Abadie, general manager of 
sales, and Mr. A. D. Foster did the honors for 
this company. 


THE VICTOR TELEPHONE COMPANY, 
Chicago, was represented in the persons of Mr. 
Wm. T. Blaine, president and manager; Mr. O. 
D. Rousseau and Mr. C. C. Caden, of their elec- 
trical corps. The latter gentleman has had a long 
connection with the Bell Company, and from his 
long experience with telephone interests his 
opinion is worthy of great weight and considera- 
tion when he pronounces the Victor metallic 
switchboard to be the most advanced from the 
standpoint of scientific correctness and mechanical 
perfection. This switchboard was on exhibition, 
and this company's telephone exhibit was the only 


complete one at the convention. These gentlemen 
and Mr. Blaine especially made many warm 
friends, and last, but not least, a number of sales 
of Victor apparatus during the three days they 
were present. 


GENERAL ELECTRIC COMPANY had pres- 
ent Mr. F. N. Boyer, of Chicago; Mr. J. Scribner, 
Mr. R. A. Swain, Mr. Wilcox and the genial and 
irresistible Mr. Tom Ferris, of Milwaukee. For 
the first time in the history of the Northwestern 
Convention this company made no exhibit of ap- 
paratus, but it had at its headquarters in Parlor 5 
a large amount of printed matter, and the courte- 
ous gentlemen present introduced to their many 
friends two new features of this company’s pro- 
duction—a line of single induction motors and 
two-rate meters, both of which attracted much 
attention from the delegates, especially the operat- 
ing central-station man. The meter mentioned 
supplies a long-felt want by placing the central- 
Station man in the possession of an instrument 
whereby he can measure the amount of current 
consumed at the peak or the valley of the central- 
station load. 


0 6.8 08,2 6.8,.0,0,.8 2, 


pressure. 


OO OU O 


SLLOLLG LLL 99S 


Greatest fuel Saver on Record, ; 


MASON HYDRAULIC 
DAMPER REGULATOR. 


Will control one boiler or a battery. Guaranteed to ¢ 
change the damper on the slightest variation in steam @ 


i 


SIMPLE, : 


POWERFUL, 
RELIABLE. 


MANUFACTURED BY ( 


Th MASON RECULATOR Co. | 


8 6 OLIVER ST., BOSTON, MASS. 
OOOO OOO OOOO OOO OOS TOS SOS TO SO LLO 


Can Í Become an Electrical Engineer? 


This question is answered in our FREE illustrate 
CAN I BECOME AN ELECTRICAL ENGIN 


The Electrical Engineer Institute of Correspondence 


Instruction, Dept. G, 


120-122 LIBERTY STREET, NEW YORK „ U. S. A. 
(Conducted under the auspices of “ The Electrical Engineer.”) 


Instruction Payable in Instalments of $2.00 PER MONTH. 


d book, entitled: 
EER?” 


Address SVOR S 


* 


R 
TAA owls! Ni 


pi 
HUECTRICNI 
ENGINEER. 


TYPE R“ INSTRUMENT 


© 


KEYSTONE ELECTRICAL 
INSTRUMENT COMPANY 


Switchboard and Portable Voltmeters, 
„ Ammeters, Ground Detectors and. © 
. . Differential Voltmeter. 


We meet all the requirements of modern Central Stations or Isolated 
Plants, whether using direct or alternating current circuits. 
Our instruments are constant and durable, sensitive and accurate, 
pleasing in appearance and always correct. 
` We can interest you in prices and other details if you will write te 


Ninth St. and 


Montgomery Ave. j PHILADELPHIA. Cortianat st. NEW YORK, 


Vol. XI. 


New York, March, 1899. 


ELECTRICITY IN PRINTING, BINDING AND ENGRAVING. 


SPECIAL APPLICATIONS OF ELECTRIC 
POWER. 


The application of electricity to the vari- 
cus processes employed in printing, bind- 
ing, engraving and kindred arts has be- 
come so popular that electrical engineers 


kinds of apparatus and the details of the 
various heating devices used in these arts, 
comprise valuable data. Further than this 
the details of application are much to be 
desired by those who contemplate or are 
even likely to have anything to do with 
such installations. 


New York Life Insurance Company. 
Taken together, they probably represent 
the very highest development of the appli- 
cation of electricity to printing, binding 
and engraving. 

The subject of electrically driven presses 
has been taken up before in these columns, 


Fig. 1—Light Paper Cutter. 
Fig. 4.—Rough Shaver 


Fig. 2.—Wax Former. 
Fig. 5.— Heavy Paper Cutter. 


Fig. 3.—Routing Machine. 
Fig. 6.—Smooth Shaver. 


ELECTRICALLY DRIVEN ENGRAVING AND PAPER CUTTING MACHINERY. 


are now much interested to become ac- 
quainted with data on this very important 
subject. The power and speed of motors 


which are well adapted to run various 


Without further excuses, it is therefore 
proposed to describe in this article the 
electrical equipment of the printing depart- 
ment of the Bradstreet Press and of the 


and for this reason has received, in the 
case of these two plants, somewhat less at- 
tention than the apparatus in the other de- 
partments. 
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Perhaps the first notable application of 
motors to printing presses was in the case 
of the larger sizes of cylinder presses, and 
all of the cylinder presses in both of these 
installations are so driven. Fig. 14 shows a 
motor directly connected to a press of this 
type in a manner with which most engin- 
eers are familiar. The motor shown is the 
Crocker-Wheeler, which type is used 
throughout the installations with but one 
exception, which is noted beyond. 

This particular form of motor lends it- 
self exceedingly well to the purpose for 
which it is intended. The inwardly point- 
ing radial poles make the machine circum- 
ferentially iron clad, and this iron inclosure 


Fig. 7.—Engraver’s Jig Saw. 
Fig. 10.—Form Elevator. 
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This machine operates noiselessly and is 
amply sufficient to drive the press. 

In the Bradstreet Press room there are 
eight presses driven in this manner. The 
following table of their dimensions is of in- 
terest in this connection: 


Press Motor Form Imp. 
h. p speed per hour 
Hoe 2 165 23R*ä 2974 1800 
HSSS 2.5 113 33x46 1700 
Cottrell ..... 3. 165 33x46 1700 


The allowance of power has been found 
to be very liberal. These motors are con- 
trolled by a little cylindrical controller, the 
details of which are shown in Fig. 17. An 
adjustable resistance is also provided 


oe eee 
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g Fig. 8—Hydraulic Pump. 
Fig. 1.—Folding Machine. 
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speed than ordinary type printing, and it 
is important to be able to run the presses 
at the exact speed necessary to properly 
execute their work. A slight difference in 
the speed of the motor might mean several 
hours loss of time in running off the form. 

In the Bradstreet press room are also 
three small presses of the Colt’s armory 
type, run by little motors geared directly 
on the circumference of the large fly wheel. 
The application of the motor is extremely 
simple and is shown in Fig. 18. These mo- 
tors are controlled by an automatic regula- 
ting box and switch. These presses use a 
bipolar motor rated at 14-h.p., the speed be- 
ing 1200 r.p.m. They are geared to the 


Fig. 9.—Ruling Machine. 
Fig. 12.—Stapling Machine. 


ELECTRICALLY. DRIVEN ENGRAVING, BINDING AND OTHER MACHINERY. 


is somewhat enhanced by the overlapping 
sides of the yoke, which is of a U shaped 
section and partly includes the field wind- 
ing. The armature of this machine is very 
short and of large diameter, giving a high 
conductor velocity and a correspondingly 
large output, weight and speed considered. 


which is in series with the motor, and by 
means of which the speed of the controller 
can be varied between notches. This is a 
valuable adjunct, for it enables the speed of 
the press to be very finely graduated. 

As is well known, fine half-tone work 


and color printing require a much slower 


presses by a rawhide pinion. These presses 
are for small work, and can make 2000 im- 
pressions of a 10-in. x 15-in. form per 
hour. The New York Life Insurance 
Company also uses presses of this same 
type and capacity. It is interesting to note 
that all of the presses of the Bradstreet 
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Fig. 13.—Geared Stop Cylinder Press. Fig. 16.—Envelope Press. 
Fig. 14.—Direct-Connected Cylinder Press. Fig. 17.—Motor Controller. 
Fig. 15.—Embossing Press. Fig. 18.—Geared Colts’ Armory Presses. 


ELECTRICALLY DRIVEN PRINTING MACHINERY. 
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Company, and it may be added, all of their 
motor driven apparatus, are each provided 
with its individual circuit-breaker and fuse, 
even the smallest motors. These circuit- 
breakers are variously mounted, as shown 
in the illustrations. Some are conveniently 
mounted on adjacent pillars, and some are 
to be found on the back of the little board 
on which the starting box is mounted. 
An interesting modification of motor 
practice in driving large presses is shown 
in the case of the stop cylinder press used 
by the New York Life Insurance Com- 
pany. This is illustrated in Fig. 13. The 
feature of this arrangement is that it con- 
sists of a motor tucked away beneath the 
press, and connected thereto by a single 
reduction of gears. Inasmuch as the di- 
rect-connected motors are specially made 
for the purpose and are necessarily larger 
and more expensive, and, moreover, actu- 
ally occupy more room than the geared 
motors, it becomes a question as to which 
practice is to be preferred, and whether or 
not the elimination of the noise of the gears 
from the multitude of other noises that a 


cylinder press produces, justifies the 
greater expense. 
Motors direct- connected to printing 
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was removed in order to show the motor, 
which is of -h. p. capacity and runs at a 
speed of 1200 r.p.m. 

These two establishments use a great 
deal of paper, which is cut to size on elec- 
trically driven paper cutters. A small cut- 
ter thus driven is to be found in the bind- 
ing department of the Bradstreet Press and 
is typical of others installed there. This 
cutter (Fig. 1) is driven by a small motor 
suitably mounted on a bracket, and geared 
to the flywheel shaft. It is of 1-h.p. ca- 
pacity and runs at a speed of 900 r. p. m., 
operating a cutter with a 32-in. blade. The 
power used is considerably less than the 
full load capacity of the motor. 

An exceptionally large cutter of the Kent 
make (Fig. 5) is on the first floor of the 
printing department of the New York Life 
Insurance Company. This is direct driven 
by a multipolar motor of 3.5-h.p. ca- 
pacity and running at 380 r.p.m.. The cut- 
ter has a 4o-in. knife which the motor 
operates very rapidly indeed. It is shown 
in Fig. 5. 

In the department of binding, both of 
these institutions furnish some very inter- 
esting applications of electricity. An elec- 
tric embossing press is an object of interest 


FIGS. 19, 20 AND 2I.—ELECTRIC GLUE HEATER, FINISHERS’ HEATER AND GLUE POT. 


presses were probably first used in the New 
York Life’s printing department, having 
been introduced there as early as February, 
1894. After five years’ experience, the 
geared motor has been definitely fixed up- 
on as the best and cheapest, under the con- 
ditions existing, and by use of a rawhide 
pinion the noise is reduced to a minimum. 

An interesting example of the application 
of electric motors to printing presses is 
shown in Fig. 16. This little machine is in- 
tended for printing envelopes, which it can 
turn out at the rate of 10,000 per hour. It 
is a double cylinder press, the platen con- 
sisting of one cylinder, while the electro- 
type is bent smoothly about the other. The 
two run together and the envelopes are fed 
automatically between them. The speed is 
limited only by the number of impressions 
which it is possible to take from the plate 
in a given time. No difficulty is found in 
feeding the envelopes or receiving them. 
A large circular receiver is pivoted on an 
arm which projects from the back of the 
press, as shown in the figure. This receiver 


and appears in Fig. 15. This machine is 
used for performing the heavy gilt emboss- 
ing and printing on the covers of the large 
Bradstreet books, and similar work. The 
book or cover to be operated upon is 
placed on the lower table and forced 
against the upper one, which is electrically 
heated. The heating device has four grades 
of temperature as follows: First heat, 250 
deg. to 300 deg. F.; second heat, 300 deg. 


F., approximately; third heat, 400 deg. to 


500 deg. F.; fourth heat, 600 deg. F., ap- 
proximately. The working temperature is 
about 300 deg. F. The heating head is 
made up of six coils, which are connected 
in various combinations by means of two 
switches. . 

This device is probably the first of its 
kind ever made, and its great success indi- 
cates that it will probably be widely 
adopted elsewhere. It was installed, to- 
gether with the entire Bradstreet equip- 
ment, by the firm of Clark & MacMullen, 
consulting engineers. 

The lower table is forced upwards by 


a large fly wheel. 
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means of a heavy toggle joint which is 
operated from a shaft on which is mounted 
This machine is driven 
by a motor of 1 h.p. capacity, operating at 
a speed of 900 r.p.m. The power used is 
considerably less than this, however. 

Another feature of the Bradstreet bind- 
ing department is the electric glue heater, 
which is shown in Fig. 19. It contains two 
heating coils for warming the water bath, 
in which the glue pots are placed. There 
are two grades of heating, the highest of 
which will bring the water to boiling point 
in forty minutes. The lower heat main- 
tains the temperature thus acquired. An 
insulating sheathing surrounds the ex- 
terior of the water bath. 

A smaller device of the same character 
and principle is shown dismantled in Fig. 
21. In this device there are two heating coils 
threading between each other. Either ot 
the coils can be switched in service, there- 
by giving two degrees in temperature. 

It remains to be said that the workmen in 
the binding department are particularly 
pleased with the electrical methods and 
declare them to be very convenient and re- 
liable. The heating apparatus was designed 
by Mr. W. S. Hadaway. 

Another interesting application of elec- 

trical heating is shown in Fig. 20, which 
illustrates a finisher’s heater. This device 
is used to heat the various forming and 
ironing tools employed in fastening orna- 
mental gilt work on high grade books. In 
this work the leather covering is heavily 
embossed with suitably shaped tools, which 
are heated to a certain temperature. These 
tools are also used for pressing in the gofd 
leaf in the various ornamentations. In this 
work it is essential that the tools be heated 
to the proper temperature, and that they 
be perfectly clean and free from oxidation 
and foreign substances of any kind when 
used. For the purpose of properly heat- 
ing these tools the electric heater is found 
very convenient. This stove is 10 ins. in 
diameter and its two heats furnish tempera- 
tures of 300 deg. and 600 deg. F., respec- 
tively. 
For removing the impression on heavy 
bond paper the New York Life In- 
surance Company utilizes a hydraulic press, 
the pumps of which are worked electrically. 
These pumps are shown in Fig. 8. They 
consist of a pair cf pumps such as are used 
on ordinary presses, and to the handles 
thereof are coupled two long rods which 
pass two crank discs mounted on a coun- 
tershaft on the ceiling. To this counter- 
shaft is geared a bipolar motor of 3 h.p. 
capacity. 

The New York Life Insurance Company 
produces from time to time a great many 
small pamphlets for advertising and for 
other purposes.. These pamphlets are 
folded by motor-driven folding machines, 
one of which is shown in Fig. 11. The two 
machines in the New York Life binding 
department are driven with motors of 
-h. p. capacity. 

The pamphlets are stapled together by 
electrically driven stapling machines. One 
of these is shown in Fig. 12, and is driven 
by 1-6-h.p. motcr running at 830 r.p.m. 

A device which properly belongs neither 
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to the department of printing nor that of 
binding, but which is interesting, neverthe- 
less, is the ruling machine shown in Fig. 
8. This machine rules the policy sheets 
with a fluid ink by means of pens, and 
though it is a large machine, it uses but 
very little power. A 1-6- h. p. motor run at 
1600 r. p. m. is sufficient, and is connected 
to the machine through a worm gear. 

In the art of electrotyping, electricity 
has been ingeniously applied by the New 
Vork Life Insurance Company 

The routing machine is shown in Fig. 3. 
It is driven by a motor of 14-h.p. capacity, 
running at a speed of 1600 r.p.m. The pe- 
culiarity of the application of this motor 
lies in the fact that its shaft is vertical' and 
the bearings and field frame have been re- 
designed to accommodate this arrangement. 
The motor is belted by two multiplying 
belts to the routing tool, which runs at a 
speed of 12,000 r.p.m. 

In Fig. 4 are shown the rough shaver 
and the beveler. These require 2% h. p. re- 
spectively. Each has its separate motor. 
The speed of the motor on the rough 
shaver is 1000 r.p.m. The beveler has a 
small motor running at 1300 r.p.m. The 
smooth shaver requires only a moderate 
power, the motor having an output of 1 
h.p. and a speed of 1000 r.p.m. This ma- 
chine is shown in Fig. 6. 

The little jig saw, shown in Fig. 7, is 
driven by a %-h.p. motor of the Lundell 
type, manufactured by the Sprague Elec- 
tric Company. This type of machine is 
very compact and efficient, and will un- 
doubtedly find many uses among other 
wood working artisans. 

Fig. 2 is devoted to the illustration of 
the moulding press for making the wax 
impressions in electrotyping. This ma- 
chine employs a 2-h.p. motor, running at 
813 r. p. m. 

These devices are typical of a number of 
others which are contained in the same de- 
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partment, and each of the various ma- 
chines, it will be noted, is driven by its own 
separate motor. 

In Fig. 10 is illustrated a little electric 
elevator used by the Bradstreet Press, 
which, while not a direct application oi 
electricity to the book producing art, is 
nevertheless very convenient. It is in- 
tended for lowering and raising forms from 
the composing room to the press room. 
It is entirely automatic in its action. The 
pressure of a button on the door jamb 
starts the elevator up or down and takes 
the control from all other buttons. The 
door is automatically locked unless the 
elevator is directly opposite, and the ele- 
vator cannot be started or stopped from 
any point of contact when the door is open. 
This elevator is the production of the 
Sprague Electric Company. 

The building in which these extensive 
equipments are located is a model of its 
kind. It stands on Elm Street, directly in 
the rear of the New York Life Insurance 
Building, and is light, airy, well heated and 
ventilated, and thoroughly fireproof. The 
current used for the numerous purposes is 
generated on the premises by a large 
Crocker-Wheeler plant which, being stand- 
ard in design and construction, does not 
require description. 
done in iron-armored conduit. 

To the superintendents of the printing 
departments af the two companies—Mr. W. 
H. Van Wart, of the New York Life, and 
Mr. John Oliver, of Bradstreets—much of 
the credit is due for the completeness of the 
electric power application and for many of 
the special features included. 

The plants described, having been gradu- 
ally evolved, contain no experimental fea- 
tures, and are therefore particularly in- 
structive. In fact, as an example of the 
capabilities of the electric motor we know 
of no installation comparable with those 
here noticed. 


The Induction Generator, 


TESTS OF AN INDUCTION GENERATOR. 


The principle of reversibility of electrical 
generators also applies to the induction 
motor, which, when driven at a speed 
above synchronism, will act as a generator. 
In order to do so, however, there must be 
connected in circuit with it either an alter- 
nator or a synchronous motor. 

The following tests, described in a paper 
by Prof. A. F. McKissick before the Ameri- 
can Institute of Electrical Engineers, June 
29, 1898, were made with a General Electric 
S-h.p., three-phase 220-volt, six-pole, 60- 
cycle induction motor, with starting resist- 
ance in secondary rotating element (see 
Figs. 1, 2 and 3), driven by a 10-h.p. 110- 
volt Thomson-Houston direct current mo- 
tor. 

The machine used as an alternator and 
synchronous motor in the tests was an 
“Ideal” 5-k.w. three-phase, 60-cycle, 10-pole, 
220-volt machine (see Fig. 4), and could be 
belted either to a jack-shaft or to a 3 kw. 


Edison 125-volt dynamo. The curves in 
Fig. 5 show the operation of the induction 
machine as a motor with varying output. 

The tests were divided into two series, 
one with the belt connecting the alternator 
to the jack-shaft thrown off after starting; 
in the other the belt was not removed. 


In the first series of tests, the belt con- 


necting the Ideal alternator to the jack- 
shaft was in each case thrown off after 
starting, and the alternator run as a syn- 
chronous motor, either without load or 
driving the 3-kw. Edison dynamo. 

The method of obtaining the magnetiza- 
tion curves shown in Fig. 6 was to start 
the induction motor from the Ideal alterna- 
tor, the 10-h.p. direct current motor being 
belted to the induction machine when up 
to speed; current was supplied to the 10- 
h.p. direct current motor, driving induction 
machine near synchronism, and then the 
belt thrown off connecting the alternator 
to the jack-shaft. This alternator then ran 


as a synchronous motor, receiving its cur- 


All of the wiring is 
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rent from the induction machine, which is 
now driven as a generator by the 10-h.p. 
direct current motor belted to it. 

By varying the exciting field current of 
the synchronous motor, the voltage of the 
induction generator is varied, and from the 
readings of the field current in the syn- 
chronous motor and the voltage at the ter- 
minals of the induction generator, the 
curve marked “Induction generator” in 
Fig. 6 was obtained. The magnetization 
of the Ideal alternator is also given in Fig. 
2, which is almost identical with the mag- 
netization curve of the induction generator. 

In a test with the induction generator 
driving the synchronous motor loaded, the 
alternator was made to run as a synchron- 
ous motor by the induction generator as 
before, and then belted to the 3-kw. Edi- 
son machine, driving it as a dynamo. The 
results of this test are shown in Fig. 7. 
In making the calculations for efficiency, 
the energy required for the excitation of the 
synchronous motor fields was charged up 
against the synchronous motor. 

Fig. 8 gives the results of the following 
test: With the connections the same as in 
the preceding test, and the load on the 3- 
kw. Edison machine maintained constant, 
the voltage of the induction generator was 
varied, and corresponding current, watt and 
speed readings recorded. 

The voltage was varied from 260 to 125, 
the synchronous motor falling out of step 
on attempting to lower the voltage to 100. 
Curve A gives the variations of the supply 
current with the field current; curve B, the 
variation of the supply current with the 
voltage of supply; and curve C is plotted 
between the power factor and the voltage of 
supply. 

In a test of the induction generator with 
a lamp load, the induction generator was 
started as before, and a lamp load that 
could be varied was put on, it of course 
being necessary to run the synchronous 
motor empty. The load in lamps was varied 
from zero to the full load of the induction 
generator, with the result shown in Figs. 
9 and 10. 

In calculating the results shown in Fig. 
Q, the watts supplied to the alternator run- 
ning as a motor, and to the lamps, were 
taken as the output of the induction genera- 
tor, the efficiency being this output divided 
by the input to the induction generator; 
and the power factor, this output divided by 
the total apparent watts from the induction 
generator. 

In Fig. 10 the fact that the energy deliv- 
ered to the alternator, and that required 
for the excitation of the alternator fields, 
does no useful work is taken into account. 
So in calculating the results in Fig. 10, the 
watts supplied to the lamps were consid- 
ered as the output, the efficiency being this 
output divided by the input; and the power 
factor of this output divided by the total ap- 
parent watts from the induction generator. 

In testing the synchronous operation of 
the alternator, the speed of the induction 
generator was varied, the voltage of sup- 
ply being maintained constant, and cor- 
responding readings of speed taken on 
the alternator running as a synchronous 
motor, which showed that motor ran 
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in synchronism with we induction gen- 
erator. The results are shown in Fig. 
11, the full line representing the syn- 
chronous speed line, the small circles the 
points found from readings. In this test, 
and all preceding tests, the belt connecting 
alternator to jack-shaft was thrown off after 
the starting up of the induction generator. 

In the following tests, the belt connect- 
ing the Ideal alternator to the jack-shaft 
was not removed. 

In a test of the induction generator 
when furnishing current to the alternator, 
the induction generator was started up as 
usual, and its speed gradually increased 
from below synchronism to about six per 
cent. above synchronism, readings taken as 
usual. The alternator was therefore run 
as a motor and helped to drive the jack- 
shaft. 

The results are plotted in Fig. 12, which 
will be found by comparison to resemble 


FIG. I.—5-H. P. INDUCTION MOTOR. 


the curves constructed by Mr. Steinmetz. 
It is interesting to note in connection with 
this test the readings on the two watt- 
meters, as shown in Fig. 13. 

At the beginning of the test and before 
the induction motor was speeded up, read- 
ings were taken on the two wattmeters, but 
as the power factor was below 50 per cent., 
the reading on one wattmeter (No. 2) was 
negative; hence, its connections had to be 
reversed, and with its connections thus re- 
versed the difference of the two watt- 
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the induction machine), the load on the in- 
duction motor was decreased, the power 
factor decreased, and the corresponding 
wattmeter readings are shown in Fig. 13. 
On furnishing sufficient potential to the 
shunt motor to make it act as a motor and 
drive the induction motor as a generator, 
the readings on wattmeter No. 1 dimin- 
ished and finally became negative (necessi- 
tating a changing of its connections), while 
the readings on wattmeter No. 2 continue 
to increase as shown, but were always 
negative. Under these conditions, the total 
watts were the sum of the two wattmeter 
readings, and as the sum is negative the 


FIG. 


induction generator was supplying energy 
to the Ideal alternator. 

A test with the induction generator fur- 
nishing current to the Ideal alternator and 
to a bank of lamps was the same as the 
preceding one, except that a bank of lamps 
was connected to the three-phase terminals. 
At the beginning of the test, the alternator 
furnished current to both induction motor 
and lamps, but on speeding up, the induc- 
tion motor, now running as a generator, 
supplied current to both lamps and alter- 


FIG. 


meter readings represented the total true 
watts. As soon as current was turned on 
the shunt motor (insufficient however to 
make this machine act as a motor and drive 


2.—PARTS OF INDUCTION MOTOR. 


nator, which latter acted as a motor, help- 
ing to drive the jack-shaft. 

The results of these tests are shown in 
Fig. 14. Curve B is plotted with the induc- 
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tion motor output as ordinates and the 
number of revolutions per minute above 
synchronism as abscissz. At first the out- 
put is negative, which indicates that the 
motor was receiving energy from the alter- 
nator; at eleven revolutions per minute 
above synchronism it commenced to act as 
a generator, and at twenty-two revolutions 
it furnished energy to both alternator and 
lamps. 

As pointed out by Mr. Steinmetz, the in- 
duction generator can be run at different 
speeds and still the same frequency ob- 
tained from it. For proof of this, a small 
in the 


induction motor was connected 


4.—5-KW. POLYPHASE GENERATOR. 


above test to the three-phase mains and 
run with no load. Variation of the speed 
of the induction generator from synchron- 
ism to 20 per cent above synchronism did 
not in any way affect the speed of the lit- 
tle induction motor, its speed remaining 
constant, and almost synchronous with the 
Ideal alternator. Of course, this will not 
hold true when the conditions are as de- 
scribed in Fig. 11. 

On attempting to make some tests with 
this induction generator as a single-phase 
instead of a three-phase machine, it was 
found that the current required by the 
motor when running as a ee 
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motor (with the belt connecting the alter- 
nator to the jack-shaft thrown off), was 
excessive, so that this test had to be 
abandoned. 


AMERICAN ELECTRICIAN III 


Marcu, 1899.] 


ELT TTT} TET A ET TT 


es 


E 
II 175 


NE 


REVOLUTIONS PER MINUTE AMER £4 Ax. 


OCEAN, 
— 


e 


FD 


Pa 2 
EE 
I 
e 


N 
I 
-Hr 


HAH 
r 
1 

N 


Sikes N 


iit — St ea i IN 
T 
F 
LN 
TTT 


OUTPUT IN KLOWATTS 


TETEN 
Te NT 
EET TREN 
SSS 


ani 82225 


hon J | FIGS. 5 TO 18.—CURVES FROM EXPERIMEN 


tAT 
ON 


* N 
1 


. 


ema 
ae 
ie 
FT | Fee. 12. | | |] 


The most probable use of the induction 
generator will be for boosting. Mr. Kelly 
has discovered that an induction generator, 

In order to use an induction generator 
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having its field coils in series with the 
mains, will act as a booster or feeder regu- 
lator, and that this action as a booster at 
any particular speed above synchronism 
will depend upon the amount of current 
supplied by the field magnets. 
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as a booster, the fields are connected in 
series with the main line, and the induction 
generator driven above synchronism. With 
no current flowing, there will be no boost- 
ing action, but as soon as current flows 
the boosting action commences, its amount 
depending upon the current flowing in the 
mains, and this amount for a given cur- 
rent may be varied by varying the speed of 
the induction generator. So that by the 
use of an induction machine as a booster 
we get a generator with no brushes, col- 
lector rings or commutator. 

In case the induction motor should ever 
be used for the propulsion of street cars, 
its action as an induction generator, when 
driven above synchronism, could be taken 
advantage of in descending grades, thus 
pumping back energy into the line, and 
doing away with braking to a great extent. 

In a test of the induction generator as a 
booster, the generator and alternator used 
in the above experiments were connected 
in series as single-phase machines, and 
with a bank of lamps, and readings taken to 
determine its boosting action. 

In the first test as a booster the speed 
was maintained constant at 1300 revolu- 
tions per minute (synchronous speed 1230), 
and the current flowing in the mains varied 
from zero to the full load current of the 
alternator by adding lamps. The results 
obtained are shown in Fig. 15. 

In the second test of the speed of the in- 
duction generator was varied between wide 
limits, the alternator e.m.f. being main- 
tained constant, and also the number of 
lamps connected in series with the two ma- 
chines. The results are shown in Figs. 16, 
17 and 18. 
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AN ELECTRIC PYROMETER. 


BY H. L. MUNNOCH. 


In order to measure high temperatures 
numerous pyrometers have been devised at 
various times more or less adapted for the 
purpose, the most reliable one in use until 
a few years ago being the Siemens copper 
ball pyrometer. In careful hands this pyro- 
meter gives very accurate results, but for 
many purposes it is inconvenient to use, 
and the time required is not less than about 
five minutes when a temperature is taken. 

The electric pyrometer here described is 
generally known as the Chatelier pyto- 
meter, which has many advantages. The 
results can be read off at any time the same 
as with a pressure gage, it is reliable and 
accurate, it will work for years with very 
little attention as it seldom gets out of or- 
der, and it can be adapted for almost any 
purpose. It has been successfully used in 
England for indicating the temperature of 
the blast passing along the hot blast mains 
into the blast furnace, and I will describe 
one that has been in use at a Cleveland 
works for this purpose continuously since 
1893 with excellent results. 

The pyrémeter consists essentially of 
three parts. (1.) A thermo couple consist- 
ing of two wires, one being pure platinum 
and the other an alloy of platinum with 10 
per cent rhodium, this combination being 


AMERICAN ELECTRICIAN 


the result of researches of M. le Chatelier. 
(2.) A mirror galvanometer, preferably of 
the d'Arsonval type, with lamp and scale. 
(3.) A copper wire line connecting the 
thermo couple and galvanometer. The prin- 
ciple of its action is the measurement of the 


‘voltage produced by heating the thermo 


couple. 

We have two sets of apparatus, one for 
the use of the foremen and stovemen, the 
galvanometer being fixed in an office be- 
hind the furnaces, convenient for constant 
use; the other is a recording apparatus 
which was designed by Professor Roberts 
Austen and made by J. Pitkin, London. 
The former will now be described in detail. 

The galvanometer is a Desprez-d’Arson- 
val, and is placed in a wood case to exclude 
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FIG. I.—RECEPTACLE FOR COUPLE. 


dust as much as possible, and the wires of 
the galvanometer terminate in a plug. 
There are four furnaces, and for each of 
these a plug switch is placed close to the 
galvanometer. A pair of No. 16 insulated 
wires are run from each switch to the re- 
spective furnaces, and these wires are con- 
nected to the two wires of the thermo 
couple. The temperature at either furnace 
can thus be readily taken. 

Fig. 1 shows the arrangement for insert- 
ing the couple into the hot blast main, 
which is a wrought iron tubing lined with 
9 ins. of firebrick. A hole about 1 in. in 
diameter is drilled through the plate and 
firebrick, and through this a Dresden por- 
celain tube about 12 ins. long is inserted, 
the tube being closed at one end and hav- 
ing a collar at the other. As the blast in 
the main is under pressure, a stuffing box is 
studded to the iron tubing and a packing of 
asbestos is used to make the joint tight. 
The porcelain tube projects about an inch 
into the main. The platinum and platinum- 
rhodium wires were at first merely twisted 
together at the end, but in time the contact 
between them became poor, which was a 
source of trouble. In order to overcome 
this difficulty the wires are now fused to- 
gether in a flame obtained by blowing an 
oxygen jet through a spirit lamp flame. 
The wires are placed in the porcelain tube, 
and in order to insulate them they are 
threaded through fireclay cylinders about 
3 ins. long, which have fine holes running 
longitudinally. The cylinders fit loosely 
into the porcelain tube, and reach nearly 
to the top, which is closed with an ordinary 
cork; the couple wires are led through the 
cork to the outside, where they are con- 
nected to the line wires by suitable clamps. 

Now when the fused end of the couple is 
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heated, an electric current is generated 
which varies according to the difference 
between the temperature of the points of 
contact and that of the ends joined to 
the line, and this is shown on the 
scale of the galvanometer. In order to give 
the reading a definite nature, the wires re- 
quire to be standardized, which is done by 
heating them to several known tempera- 
tures and taking the readings on the gal- 
vanometer. From these results a definite 
value in degrees is given to each division 
on the galvanometer scale. 

Before the couple is fixed it is standard- 
ized in the laboratory at the following tem- 
peratures: 


Fahrenheit. 
Boiling point of water.............. . 212 
Melting point of tin................. . 441 
Melting point of lead 618 
Boiling point of sulpgu nn . 838 
Melting point of alumi num 1158 


Melting point of potassium carbonate.. 1592 
Melting point of potassium sulphate. . . 1860 

The couples are placed in the boiling 
water and deflection noted. For the tests 
with tin, lead and aluminum a crucible 
about 2 ins. high is used, of which Fig. 2 
is a section, the wires being placed in the 
hollow recess at the bottom of the crucible. 
The metals are melted in an ordinary cruci- 
ble in a muffle furnace and then poured into 
the special crucible, the reading of the gal- 
vanometer being taken just as the metals 
are becoming pasty and beginning to set. 
The sulphur is melted in an iron tube 
closed at one end and the wires held in the 
sulphur vapor; this test requires a little 
care on account of the liability of the 
vapors to take fire, and should be con- 
tinued for a little time so as to get a con- 


FIG. 2.—TESTING CRUCIBLE. 


stant reading. The potassium carbonate 
and sulphate are melted in platinum cruci- 
bles, and when they are quite fluid the 
wires are stirred about in the molten salt 
until it becomes pasty and begins to set, 
the reading being then taken. 

When taking the readings of the metals 
and salts it is a peculiarity that the deflec- 
tion of the galvanometer will remain steady 
from the time when they begin to set until 
a minute or two after they are set com- 
pletely, so that it is easy to get an accurate 
reading. From the readings thus obtained 
a scale of temperature is calculated for all 
the divisions of the galvanometer scale, a 
copy of which is hung up near the gal- 
vanometer. By means of this apparatus 
temperatures can be taken at any time to 
within 10 degs. F. 

If two lengths of wire are obtained suffi- 
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cient for several couples, it will only be 
necessary to cut off one couple and stand- 
ardize it, as the others will be the same; 
but if wire is obtained at different times 
the new wires should be standardized, as 
a slight variation in the alloy wire makes 
a difference in the deflection. A couple 
originally fixed in September, 1893, was 
taken out in September, 1898, and on being 
standardized it gave exactly the same re- 
sults gs when originally tested. The elec- 
tric pyrometer has frequently been checked 
with a Siemen’s copper ball pyrometer, and 
almost invariably found to agree within a 
few degrees. 

Besides the special use of this pyro- 
meter which I have just described, it is 
used for other purposes, such as taking the 
temperature of molten slags, molten metal 


and the heat of various kinds of furnaces. 


In fact, it can be used anywhere if the wires 
are protected by a fireclay or porcelain 
tube. 

The recording apparatus (Fig. 3) con- 
sists of two rectangular light tight boxes. 
One is 15 ins. long, 7 ins. broad and 10 ins. 
high, and contains a brass drum (D) about 
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end containing the slit; the light travels 
through an aperture in the box half way 
across, and is there reflected through a nar- 
row vertical slit (E) to the galvanometer 
mirror (C), whence the narrow vertical 
beam of light is reflected across the hori- 
zontal slit at the other end, and a small spot 
of light thus passes through to the bromide 
paper, the position varying according to 
the deflection of the galvanometer. 

Close to the slit in the box there is a 
plane mirror (O) about one inch wide, ex- 
tending across the box, and by means of 
a knob outside this mirror can be turned 
down so as to intercept the ray of light 
from the galvanometer and reflect it on to 
a transparent scale (B), which is let into 
the top of the box and is closed with a lid 
when not in use; this scale enables inde- 
pendent readings to be taken any time. The 
box also contains a clock (J) which acts as 
a two-way switch by making alternate con- 
tacts of a minute duration to two lines, so 
that records from two furnaces can be ob- 
tained at the same time; every hour for one 
minute there is no contact made with either 
line and the galvanometer returns to zero, 
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FIG. 3.— PLAN VIEW AND SECTION OF RECORDING APPARATUS. 


5 ins. in diameter, around which a sheet of 
rapid bromide paper, 8 ins. wide and 16 ins. 
long, is wrapped. The drum is driven by 
clockwork and makes one revolution in 24 
hours. A fine slit (F) is made in one side 
of the box, and runs horizontally opposite 
the center of the drum, which slit can be 
closed by means of a screw on the top of 
the box. 

The other box is 2 ft. 9 ins. long, 10 ins. 
broad and 10 ins. high, and is mounted on 
a base board. At one end is placed a 250- 
turn Holden-d’Arsonval galvanometer (A), 
and at the other end there is a slit corre- 
sponding with that in the box containing 
the drum. The light for the galvanometer 
is supplied by a paraffin lamp or gas burner 
(H), placed at the side of the box near the 


thus giving hour marks on the paper and 
also a zero mark. 

The recording galvanometer is standard- 
ized in the manner already described. at the 
same time taking records of the tests on 
the bromide paper and readings on the 
scale on the top of the box. From these re- 
sults a temperature scale is constructed for 
the bromide paper and for the scale on the 
box. After the records are taken on the 
bromide paper the box containing it is car- 
ried to a dark room, a new paper is put on 
the drum and the apparatus started for an- 


other 24 hours’ record. The bromide paper 


taken off is then developed and fixed in the 
usual way; when the paper is dry it is ruled 
at the hour marks and also ruled for each 
100 degs. of temperature. 


strands, 
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Some six years’ experience with this elec- 
trical pyrometer has proved it to be ac- 
curate and reliable if standardized with 
care, and its application may be termed 
universal, as with a little ingenuity it can be 
modified to suit almost any purpose. 
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THE CANDLE POWER OF ARC AND IN- 
CANDESCENT LAMPS. 


THE DEFINITION OF SOME PHOTOMETRIC 
TERMS. 


BY PROF. WILBUR M. STINE. 


Candle Power.—The candle power is a 
unit for expressing the intensity of light 
sources and illumination, and is in general 
use principally in Germany, England and 
the United States. In France the unit 
most widely employed is termed the carcel. 

The origin of the c.p. unit is clearly in- 
dicated by its name. In the early days 
there was no great variation in the size of 
the molds for making candles, and though 
there was no apparent design about the 
matter, yet the result was that there existed 
comparative uniformity in the character 
of the materials, size of wick and finished 
candle. 

A candle flame much exceeding 2 ins. in 
height begins to smoke; consequently the 
wick would be snuffed before the flame 
reached the smoking length, and this con- 
dition, together with the close resemblance 
of candles wherever made, insured a greater 
uniformity of illuminating power from can- 
dies than has been obtained from any light 
source since employed. It is thus readily 
understood why the candle came into use 
as a simple concrete unit of light when 
people began to compare illuminations and 
the intensities of light sources. 

Accordingly, to-day, we speak of the 
light of an incandescent lamp being a cer- 
tain c.p. But this adherence to the use 
of an obsolete term has more to commend 
it than the use of the foot as a unit of 
length; for, though in the metric system 
we have a unit much superior to the foot, 
there is really no photometric unit to dis- 
place the candle. 

The English Candle.—The specifications 
for this standard are a wick of three 
having eighteen to twenty-one 
threads to the strand. (Note that nothing 
is said about the size of the threads, one 
of the many uncertainties connected with 
this standard.) The material of the candle 
is spermaceti. The finished candle is 10 
ins. long and has a diameter at the top of 
0.8 ins. and at the bottom 0.9 ins., and its 
weight is six candles to the pound. The 
wick must be of such a character that with 
the flame of normal height the candle shall 
consume 120 grains of material, wick and 
spermaceti, per hour. Should the weight 
of material consumed be greater or less 
than that just given, the amount of light 
emitted by the candle will vary within cer- 
tain limits, proportionately. 

When burning under normal atmos- 
pheric conditions, with clean wick and a 
flame-height of 1.8 ins., such a candle is 
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supposed to emit unit intensity of light, or 
I c. p. 

However precise these specifications may 
appear, when one comes to practice with 
such a unit, he is reminded of the descrip- 
tion of a certain length-standard in the 
London Exchecquer, which was broken on 
an occasion and repaired by riveting, so 
carelessly, that the parts had as much play 
about the joint as a blacksmith’s tongs. 

It is to be noted that a candle is supposed 
to give unit light when the flame has a 
height of 1.8 ins., and careful tests show 
that a change of even 1-10-in. from this 
height may alter the intensity of the light 
by 3 to 5 per cent. One of the things a 


candle does not do is to burn with a con- 


stant length of flame, so that readings with 
it can be made only at such time when the 
proper flame height is indicated. 

A candle flame is sensitive to the slight- 
est air current, and as its readings are 
valueless unless the flame is perfectly 
steady, every precaution must be taken 
against disturbing the air about the flame. 
This condition is trying, for even a slight 
movement of the arm a few feet distant will 
distort the flame. In fact, it is almost im- 
possible to maintain the air about the can- 
dle so undisturbed, that the flame will be 
perfectly steady. Then too, the candle 
wick untwisting as it burns, adds its dis- 
turbance to the flame. All open flames are 
sensitive to air currents, but the candle 
flame is especially unstable from the added 
effects of the burning of the wick, and 
the continual change in the height of the 
flame. 

Other sources of uncertainty of the value 
of the light are the character of the wick 
and the quality of the spermaceti. The care 
with which the cotton has been cleaned 
from which the wick is woven, and the 
tightness of the stranding are not without 
influence on the amount of light. The de- 
gree of purity of the spermaceti affects the 
flame very considerably. The barometric 
pressure and the amount of moisture in the 


“Engineering,” Mr. Emil Petersen has de- 
vised some promising modifications of the 
Bunsen cell. The original form of this 
battery is well known to consist of an outer 
zinc element, in dilute sulphuric acid, and 
an inner carbon element in a porous cup 
containing strong nitric acid. The sul- 
phuric acid may be replaced by a solution 
of common salt, in which case neither the 
e. m. f. nor the internal resistance is affected, 
and the zinc need not be amalgamated. 
Several depolarizing agents, such as potas- 
sium permanganate, hydrogen peroxide, 
etc., actually give a higher e.m.f. than nitric 
acid, but have an insufficient constancy and 
yield of current. 

Mr. Petersen discovered that chloride of 
iron answered the purpose admirably. Cells 
made with the zinc in a solution of com- 


Among our Foreign Contemporaries 


Edited by CHARLES T. CHILD 


Modified Bunsen Cells.—According to 
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air have, too, a marked influence; increase 
of pressure makes the flame more lumin- 
ous, while increase of moisture in the air 
lowers the amount of light emitted. Prac- 
tically none of these causes of variation can 
be removed. It will not do to place a box 
about the candle flame, nor enclose it with 
a chimney. In either case the light is un- 
certainly affected. 

When using a candle in photometric 
work, at least two observers are needed, 
one to observe the flame height and the 
other to adjust the screen. The length of 
flame should be observed through a tele- 
scope. Before making a measurement the 
wick should be cleaned and trimmed; then 
as the flame steadies and increases in 
length, at the moment it reaches 1.8 ins., 
the screen is adjusted and its position read 
off. Unless the screen is handled dex- 


terously, scarcely more than one reliable 


reading can be made without retrimming 
the wick. 

The German Candle.—In Germany the 
Gas-Lighting Association early gave close 
attention to the specifications for a stand- 
ard candle. Their specifications are very 
minute, and the manufacture of the can- 
dles is done under their supervision. With 
such care the German candle (Vereins- 
kerze) is probably more reliable than the 
English candle. It differs but slightly from 
the English standard in its dimensions, but 
is made from a different material, paraffine. 
The height of the flame taken for unit illu- 
minating power is 2 ins. 

The light-value of the German candle in 
terms of the English candle, if two uncertain- 
ties can be spoken of as being in constant 
ratio, is, say, one German candle equals 1.15 
English candles. One practical application 
is to note that German incandescent lamps 
are usually marked in “Kerzen.” Thus, 
“to K” means 10 German c. p., which is 
equal to 1.15 English c. p. 

In succeeding articles the photometric 
measurement of the arc and incandescent 
will be considered. 


mon salt and the carbon in chloride of iron 
have all the good properties of Leclanché 


cells. The e. m. f. is 1.72 volts and the in- 
ternal resistance of ordinary sized cells 
from o. 3 to 0.4 ohms. The same arrange- 
ment, using an iron plate instead of the 
carbon plate, yielded for 72 hours a con- 
stant current of 1.2 amps. at 0.54 volts. 


Electric Cil-Shortage Alarm.—An 
ingenious little instrument for giving 
warning of the failure of a steady supply of 
oil to a bearing or journal is described in 
“L Electricien,” by M. Aliamet. The ac- 
companying illustration shows its con- 
struction very distinctly. A B C is a lever, 
pivoted at the point B, and carrying at A 
a little funnel provided with a small orifice; 
this is mounted directly over the bearing 


r 
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which is to be oiled, and into it drips the 
oil, from an ordinary sight-feed cup. The 
size of the outlet hole in the funnel and the 
regulator of the oil cup are so proportioned 
that when everything is working normally 
the funnel is kept partly filled with oil, 
which drops into it from above and out be- 
low into the bearing. If the oil cup is 
clogged, or empty, the oil in the funnel will 
run out in a few moments, and the counter- 
balance P, will cause the lever to deflect so 
that the point C will plunge into mercury 
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contained in the insulating cup D, thus 
closing a circuit connected with an an- 
nunciator and bell. 

The apparatus is so simple that some- 
thing on the same principle may be made 
in any shop, and it seems that it should be 
reliable and not apt to get out of order. 


Electrolytic Production of Bleach- 
ing Solutions.—Electrolysis plays an 
important part in Germany in the 
preparation of bleaching solutions, says 


the (London) “Electrical Engineer,” 
especially those for bleaching finer 
goods. In former days, when solu- 


tion of chloride of lime found exclusive 
employment for this purpose, the most 
careful mixing with water gave imperfect 
results, since particles of the chloride 
were liable to remain undissolved, and, be- 
ing retained by the material to be bleached, 
gave rise to blemishes and even to holes in 
it. The electrically-prepared bleaching-lye 
is, however, quite free from this defect. By 
subjecting a solution of ordinary salt to the 
action of the electric current a perfectly 
clean bleaching fluid of any desired 
strength, containing no corrosive spots in 
suspension, may be obtained. Uniformity 
and freedom from blemishes are thus se- 
cured, even if the material to be bleached 
is not carefully handled during the process. 

Another advantage, generally over- 
looked, is that a solution of any strength, 
even so strong as to be injurious to the 
fabric, may be made from bleaching pow- 
der, but it is impossible by the electric 
process to make solutions of harmful in- 
tensity. The latest method for producing 
these solutions, which comes from Ger- 
many, is to use no metal for electrodes at 
all, save at the cathode end of the appar- 
atus. 

The tank consists of a single wooden 
box, containing grooves in its sides, into 
which are slid the specially prepared elec- 
trodes. Current is fed only to the end 
electrodes, the others acting bi-polar 
fashion, one side as anode and the other 
as cathode. In this way the number of 
elements in series. may be so increased that 
the current from ordinary dynamos used 
for lighting by night may be used to elec- 
trolyze salt water by day. Under a pres- 
sure of from 65 to 110 volts, it is possible 
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to prepare 100 cu. ft. of bleaching-lye from 
300 or 400 Ibs. of salt in ten hours. 


The Electric Lighting of Gibraltar. 
—The famous fortification of the Rock of 
Gibraltar has been provided with a modern 
electric light station, which was installed 
under some curious difficulties due to the 
extraordinary location on which it was 
necessary to place it. The site of the sta- 
tion, which is very fully described and illus- 
trated in the “Electrician,” is what is 
known as the King’s Bastion. This was 
originally an artillery barracks, and was 
built in the solid rock. The accompanying 
illustration shows how the old casemates 
of the fortification were utilized for the in- 
stallation of electrical machinery. There is 
nothing especially remarkable about the 
electrical installation itself, which consists 
of three locomotive boilers and four Sie- 
men’s alternators, direct connected to Bel- 
liss engines. The distribution is effected at 
2000 volts, single-phase, and the ordinary 
110-volt, two-wire secondary for incan- 
descent lighting. Street lighting in the 
town is from a 220-volt, three-wire net- 
work, mostly incandescent lights being 
used for this purpose. The condensing 
plant was extremely difficult to install. 
Water for the condenser circulation was 
obtained from the sea, the suction and 
ejection pipes having been passed through 
brick work 12 ft. thick and thence 100 yds. 
out to the water. Of course, the condens- 


ers are of the surface pattern, and are sup- 
plemented by an evaporator plant to make 
Another pe- 


up losses in the feed water. 


Transverse Section through Casemates. 
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Wireless Telegraphy. — M. Albert 
Nodon, writing in L' Electricien,” rather 
criticises the Zickler system of wire- 
less telegraphy, described in these col- 
umns in the October, 1898, number, 
in which ultra-violet light is used to 
increase the conductivity of a vacuum- tube 
at the receiving station. The principal ob- 
jection, according to M. Nodon, to this 
system is that the very short radiations of 
the ultra-violet light are readily absorbed 
by water-vapor, and even by the atmos- 
phere itself. Experiments made by the 
author at the Meudon observatory demon- 
strated that the short wave-length radia- 
tions of the electric arc were readily ab- 
sorbed by thick layers of air, a fact already 
well known in connection with solar and 
other radiation. He suggests that instead 
of utilizing the short radiations of violet 
light, long radiations, or so-called radiant 
heat, would form a far more satisfactory 
medium for this variety of communication. 
It is already known that the relatively long 
Hertz waves readily traverse not only air 
and water-vapor, but the greater majority 
of solid and liquid bodies as well. The ob- 
scure rays of intermediate wave-length be- 
tween these and visible light have equally 
the property of easily traversing atmos- 
phere charged with water-vapor and dust. 
For the reception of signals sent by such a 
method, either a sensitive thermopile or a 
bolometer, which consists of an extremely 
thin platinum wire whose electrical resist- 
ances is minutely affected by temperature 
changes, may be used. 

This suggestion is interesting in two 
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culiarity of the plant is that the whole of 
the mains throughout the system consist of 
concentric cables. The insulation is bitu- 
menized fibre and the cables are lead- 
sheathed and further protected by coatings 
of hemp and steel tapes. They are laid di- 
rectly in the ground, under the sidewalks. 
Five substations are connected to the high 
tension mains, and supply the two-wire and 
three-wire systems for general supply and 
street lighting respectively. The incandes- 
cent street lamps are arranged alternately 
on opposite sides of the three-wire circuit, 
and at midnight switches in the sub-stations 
are thrown so as to cut out one side of each 
circuit. 

The plant is not a very large one, but 
there is probably no other electric light 
plant installed in casemates cut in the solid 
rock. 


ways; not only as showing the ingenuity 
of its author, but also as a specimen of the 
many utterly impracticable schemes that 
have been suggested by the widespread in- 
terest in wireless telegraphy. Contrary to 
the author’s assumption, the radiations of 
hot bodies, not necessarily luminous, are 
readily stopped by moist air, while the in- 
struments that he proposes as receivers are 
almost unmanageably sensitive, and can 
only work to any advantage under the 
most refined conditions of the laboratory. 


A Phase Comparator.—An ingenious 
modification of the ordinary phase 
lamp arrangement, used for paralleling 
alternators, is described in “L’Elec- 
tricien.” The illustration herewith is 
a schematic diagram of the arrangement 
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utilized for connecting three-phase dyna- 
mos in parallel. The dynamos are shown 
at the bottom of the drawing, and, for the 
sake of simplicity, the connections from 
only one of them are indicated. These are 
led through the circular three-point 
switches, shown at the right and left of the 
diagram, to three phase-lamps and to volt 
meters. The three lamps, Lı, Le and L., are 
so connected by means of the switches, A 
and B, that they are bridged across points 
of the armature windings of the two ma- 
chines having a simple cyclical order, read- 
ily understood by reference to the diagram, 
but exceedingly difficult to explain in 
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DIAGRAM OF PHASE COMPARATOR, 


words. Under these conditions, if the two 
machines to be connected are not in exact 
synchronism, the phase lamps will be lit 
and extinguished in the usual way, but in 
regular cyclical order. A round sheet of 
ground glass is mounted over the three 
lamps, and if the machines, when it is de- 
sirable to parallel them, are not in precise 
synchronism, the light due to the rapid illu- 
mination and extinction of the three lamps 
in order, will appear to run circularly, in 
one way or the other, around the ground 
glass. According to the direction of its 
rotation it is determined whether the in- 
coming machine is running too fast or too 
slow, and the necessary regulation of its 
speed is made until the rotation of the light 
becomes very slow, about once in four or 
five seconds. When this partial synchron- 
ism is reached, the machines are thrown to- 
gether at the instant when the upper lamp, 
L,, is entirely extinguished. The interven- 
tion of the switches A and B is simply to 
connect together any running and incom- 
ing machine and the phase-lamps. This ar- 
rangement possesses points of considerable 
merit, not the least being its remarkable 
simplicity and ease of operation. 


Induction Coil Interrupter. — It 
would appear from an article by Dr. Weh- 
nelt in the “Elektrotechnische Zeitschrift” 
that an ideal interrupter for the induction 
coil has at last been realized, and in a most 
inexpensive form. The device consists 
merely of a glass receptacle. a, containing 
dilute sulphuric acid, in which is immersed 
a lead or other metal plate, b, and a plat- 
inum wire, c, fused in a glass tube, d, 
filled with mercury to conduct the current. 
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By connecting this device in the circuit of 
the secondary of an induction coil it acted 
as a remarkably perfect interrupter, giving 
quick breaks of great frequency; fre- 
quencies were measured ranging from 200 
to 1700 per second. With this interrupter 
an induction coil does not require a con- 
denser, and instead of inductance in the 
primary being a detriment it is an advan- 
tage, actually favoring the sharpness of 
breaks. The platinum electrode should be 
connected to the positive side of the bat- 
tery or line, as it will be melted if con- 
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nected to the negative side. It was found 
that by its means a 12-in. coil would have 
the spark increased to almost 24 ins., and 
that a 6-in. coil could be used with a 
Roentgen ray tube designed for a 12-in. 
coil. The interrupter gives admirable re- 
sults in Roentgen- ray work, there being 
no flickering on the fluorescent screen, and 
the time for photographing is reduced. 
From the description, a voltage of at least 
12 would appear necessary for good work- 
ing. 


Apparatus for Registering Speed 
Variations. —At a recent meeting of the 
Société Internationale des Electriciens, 
M. Boucherot, in the 
paper upon speed and torque curves 
of polyphase motors, described a high- 
ly ingenious instrument for measuring 
variations of speed. The illustration 


course of a 
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to measure the speed, but instead of 
utilizing any time-measuring device to ob- 
tain the ordinate of the curve drawn by it, 
the actual rotations of the machine itself 
are used to drive the cylinder E, shown at 
the lower part of the illustration. 

A roller-chain is encased in a run-way in 
the middle of the apparatus, one end of it 
being attached to the spring R, in the han- 
dle. The part of the chain B C, is, of course, 
subject to centrifugal force when the ma- 
chine rotates, and runs over into the run- 
way C D, pulling up the part of the chain 
A B, and extending the spring. The in- 
clination given to C D is just sufficient to 
compensate for the friction of the chain 
against the walls of the run-way. It will be 
seen from this that the extension of the 
spring is almost strictly proportional to the 
square of the speed. The cylinder E is 
turned by the worm and bevel gear shown 
in the illustration and a pointer, M, traces 
upon it a curve, of which the ordinates are 
angular distance traversed and the abscissæ 
are proportional to the squares of the 
speeds. 

The results which can be obtained with 
a machine of this character are very in- 
teresting. Among others, the author quotes 
some speed tests upon a Corliss engine, 
to note the variations in its speed and the 
relation of the maxima of speeds to the 
point of admission of steam and cut-off— 
results which would have been extremely 
difficult to obtain by any ordinary method 
of calculation. 


A New Mercury Voltameter.—In 
“L Electricien, M. L. Gourwitch de- 
scribes a novel and ingenious form of a 
voltameter which can be made practically a 
direct reading instrument, and which is free 
from most of the difficulties inherent in the 
ordinary silver, copper or hydrogen instru- 
ments. The illustration shows the essential 
parts of the instrument. 

A glass vessel, A, is provided with a 3- 


pronged agitator coming down through 


its lid, and has one of the leading-in wires 
sealed in its bottom. Into this vessel pro- 
jects a small dish, B, also of glass, con- 
nected with the capillary tube c c, and the 
bulb O. This bulb is also connected by 


another capillary tube, c’ c’, with the ves- 


sel A. In the outlet tube, below the bottom 
of the large vessel,is blown a small enlarge- 
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SPEED-VARIATION MEASURING APPARATUS. 


herewith is a cross-section showing 
the working parts. The instrument is used 
like the ordinary speed-counter, by being 
thrust into the center-mark on the end of 
the motor bearing. Centrifugal force is 
made use of, as in the ordinary tachometer, 


ment, m, into which is sealed the other 
leading-in wire. The whole apparatus is 
mounted on a board (not shown in 
the illustration), provided with screws, so 
that its level can be properly altered. Mer- 
cury is poured into the apparatus until it 
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stands at the level K K in the outer vessel 
and at an equal level in the inner dish B, 
and is then allowed to run into the bulb O 
through the stop cocks shown in the two 
small tubes. Above the level of the mer- 
cury in the bulb colored alcohol is placed, 
and this is allowed to extend some dis- 
tance up the capillary tube shown at the 
right of the illustration. Into the vessel A 
is put a quantity of water, containing 5 per 
cent of nitrate of mercury and 10 per cent 
of nitrate of potassium; the stop cocks are 
then closed and current allowed to flow 
through the apparatus in such a way that 
the mercury in the dish B is the cathode. 
The natural result is that the quantity of 


MERCURY VOLTA- 


SKETCH ELEVATION OF 
METER. 


mercury in this dish is increased at the ex- 
pense of that in the outer vessel, and upon 
the completion of the operation an opening 
of the stop cock in the lower tube allows 
the excess to run into the bulb O and force 
the colored alcohol up the capillary tube. 
This may be graduated to read directly in 
ampere hours or coulombs. It is said that 
the fall of e.m.f. through the apparatus is 
only 0.2 volt. 


Induction Motor Diagrams.—The 
graphics of induction motors have al- 
ways been more or less difficult. Some 
suggestions contained in an article by Mr. 
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FIGS. I, 2, 3 AND 4.—INDUCTION MOTOR 
DIAGRAMS. 


C. C. Hawkins, in the “Electrician,” are ex- 
tremely elegant. Four of his proposed 
diagrams are here reproduced. They are 
intended to represent load diagrams when 
magnetic leakage is absent. 

Fig. I represents a resultant two-pole 
field, such as would exist in an induction 
motor at any moment as it rotates in the 
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direction shown by the arrow. Then the 
instantaneous currents induced in a squir- 
rel-cage armature are as shown in Fig. 3, 
where the relative strength of the currents 
at different positions are indicated by the 
size of the circles. The secondary ampere- 
turns so produced, would, if acting alone, 
produce a magnetic field, of which the line 
of maximum induction a b (Fig. 3) would 
be at right angles to the line at maximum 
induction c d of the resultant field at the 
same moment. 

Fig. 2 shows the general disposition of 
primary ampere-turns which must be pro- 
duced by the several phases of current in 
the field winding. Fig. 4 represents both 
sets of ampere-turns filled in, or a com- 
bination of those shown in Figs. 2 and 3. 

These diagrams are interesting on sev- 
eral accounts. If properly printed on cir- 
cular card sheets, so that they could be 
superposed, they would unquestionably af- 
ford a very satisfactory assistance in under- 
standing many problems connected with 
induction motors. 


Mixed Traction Tramways in Paris. 
—An interesting paper was read by M. de- 
Marchéna before the Société Interna- 
tionale des Electriciens, upon the tram- 
line running between Paris, Pantin and 
Aubervilliers. This line is the first in 
France to be equipped with a mixed trol- 
ley and accumulator system, and its opera- 
tion, while appearing to also furnish an ele- 
gant solution for the difficulties encoun- 
tered by electric tramways in Paris, is ex- 
ceedingly interesting from many points of 
view. 
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them while the cars were running on the 
trolley part of the line and to discharge 
them in the city on those portions of the 
tracks where the municipal regulations 
forbade overhead wires. 

The equipment of the cars consists of 224 
cells upon each, carried in a special box 
swung under the body of the car, and care- 
fully ventilated to avoid any fumes entering 
the vehicle itself. Each element weighs 
284 lbs. and contains four negative and 
three positive plates. The total wgight of 
the batteries, including their box and con- 
nections, is 8,386 Ibs. The cells are perma- 
nently connected in series, all of the joints 
being burned together. The positive plates 
are of the usual “grid” type, with compo- 
sition pellets, while the negative plates are 
of the chloride type. Double truck cars 
are used, the trucks being of the maxi- 
mum traction” variety. The cars in run- 
ning order, without passengers, weigh 
about 10 tons, two 25-h.p. motors being 
used on each. Including the seats on the 
roof (an arrangement very usual in France, 
and which would be highly desirable in this 
country), the vehicle seats fifty-six people. 
The track is solidly built of 9o-lb. girder 
rails. 

There is nothing unusual about the 
power stations requiring description. The 
charge of the batteries for each run is made 
during about thirty minutes, while the car 
is on the trolley section. When the car 
first enters this section the current taken 
by the accumulators ranges from 80 to 100 
amps., falling in about five minutes to 60 
amps., and running down gradually to 
about 20 amps. As the power station is at 
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but that it may easily fall below 50 per cent 
if the batteries are allowed to get into bad 
condition. It is thought that it would be 
well to augment the weight of the batteries 
carried on each car, despite the increase 
of total dead weight which this would en- 
tail, on account of being able to pbtain in 
this way a more satisfactory regulation of 
charge and discharge for the cells. The 
whole installation, however, furnishes an 
extremely interesting experience, and in 
spite of the inevitable troubles encountered 
by a system of this revolutionary character, 
its results have been very satisfactory to its 
promotors. 

The conditions of electric traction at 
Paris are very difficult. To be of any pub- 
lic service the lines must run from central 
points to the suburbs, but an iron-clad mu- 
nicipal regulation absolutely forbids the use 
of the overhead trolley within the fortifica- 
tions, that is, the city limits. The new line 
now under construction between the Place 
de la Bastile and Charenton has undertaken 
to solve this problem by the use of a con- 
duit, very much like those in New York 
city, at the city end, and overhead trolley 
in the outskirts. The completion and 
operation of this line will furnish a valuable 
comparison with the method described 
above. It seems reasonable to suppose 
that in cities where the streets are nearly 
level, this mixed trolley and accumulator 
system, already in highly successful opera- 
tion in Germany, may prove a more satis- 
factory solution of these problems imposed 
by municipal governments than even the 
conduit. The British Isles and the con- 
tinent of Europe at present furnish a very 
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DIAGRAM OF CIRCUITS ON ACCUMULATOR TROLLEY CAR. 


The total length of the line is about 74% 
miles, of which about 5% miles are within 
the city limits. There is a secondary feeder 
system comprising about 3 miles, entirely 
outside the city limits, on which the trolley 
alone is used. Grades as high as 3.3 per 
cent are encountered on the part operated 
by accumulators, and these are unfortunate- 
ly so situated that their ascent is made 
when the accumulators have already been 
partly discharged by use on other parts of 
the tracks. 

It was decided from the beginning not 
to attempt to remove the accumulators 
from the cars at any point, but to charge 


the end of the trolley line opposite to that 
at which the cars enter, the conditions for 
charging are very favorable, the voltage 
gradually increasing as the car nears the 
station. Some remarkable results are 
claimed for the total energy consumption 
of the road at the power station. For an 
average of three months the watt- hours 
generated per car-mile run were only 1,828. 
About one-third of the car-miles were run 
on the trolley section, without the inter- 
vention of the accumulators. It is stated 
that an efficiency as high as 60 per cent 
between the terminals of the dynamos and 
motors has been attained on this system, 


large field for the exploitation of systems 
of this character. 


Electric Towage on Canals.—Some 
very interesting work has recently 
been done upon the canals between Be- 
thune and Pont-a-Vendin, in the north of 
France, in the way of electric towage of 
canal boats. The method used is excellent- 
ly illustrated in the accompanying engrav- 
ing, taken from “La Nature.” 

It was desirable to neither encumber the 
tow-path of these canals with cross-ties and 
rails, or any other structure over which the 
familiar tow-horse could not readily pass, 
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and in other ways to approach as nearly as 
possible the conditions of horse-towage 
with the new apparatus. The tractor is a 
variety of tricycle, or road locomotive, 
having broad tires and a sufficient weight 
to give it the necessary adherence to the 
tow-road. A two-pole series motor of about 
6 kw. is used, geared to the rear wheels 
while the machine is steered by the front 
wheel. The generating stations are situ- 
ated at points about 9 miles apart along 
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fusion which would act upon a carbon 
electrode. Thomson, Edison and others 
proposed practically the same method. In 
1882 J. A. Davis proposed to infuse air into 
the electrolyte, and in 1883 A. M. Clarke 
used potash or soda hydrate regenerated 
with air. 

A cell by C. S. Bradley had a fused elec- 
trolyte of Nas Mn O. contained in an iron 
vessel serving as the negative electrode and 
a carbon rod dipping nearly to the bottom 


ELECTRIC TOW-HORSE ON A FRENCH CANAL. 


the path; the total distance over which this 
system is in operation being 50 miles. 

As the illustration very clearly shows, a 
double-trolley wire system is used, and 
over-running trolléys are hauled along be- 
hind this electric horse by flexible cables. 
No attempt has been made in this installa- 
tion to attain high speeds, the apparatus 
crawling along at about 2 miles per hour, 
at which speed it hauls a boat carrying 185 
tons of freight. Under these conditions, 
however, it almost doubles the speed of the 
horse-drawn boats. The experiments are 
said to have resulted in a most excellent 
economic showing, as well as in great suc- 
cess from a commercial point of view. 

— . —Z— 
ELECTRICITY DIRECT FROM COAL. 


In a paper read before the recent annual 
meeting of the Northwestern Electrical As- 
sociation, Prof. A. J. Rogers gave an inter- 
esting review of authoritative investiga- 
tions made to date in the endeavor to ob- 
tain electrical energy direct from coal, or, 
more generally, from carbon and some of 
its compounds. 

Early attempts were made to get a prac- 
tical carbon battery by using a rod of car- 
bon dipping into a vessel of molten nitrate 
of potash or other powerful oxidizing 
agent. As early as 1855 Becquerel had used 
various molten electrolytes with carbon as 
an electrode and a platinum dish as a con- 
taining vessel and serving as the other elec- 
trode. 

In 1877 Jablochkoff procured a patent on 
the use of a solid electrolyte in a state of 


of the liquid mass, as the other electrode. 
With an iron pot at a red heat it is stated 
that an e.m.f. of 1 volt and 3 amps. was 
given by 1 cell. In attempting to verify 
these results, Prof. Rogers could only ob- 
tain from .1 to. z of a volt, and this did not 
materially change by the addition of a blast 
of air. The same voltage can be obtained 
even when the carbon rod touches the bot- 
tom of the iron pot, seeming to indicate a 
thermoelectric rather than an electro- 
chemical action. 

In June, 1894, Prof. Ostwald proposed an 
ideal carbon monoxide (CO) consuming cell. 
He proposed the use of an outer copper 
containing vessel which should serve as an 
anode. Within this vessel is a porous cup 
containing the carbon cathode with lumps 
of carbon. Surrounding the porous cup is 
a saturated solution of copper chloride, and 
a constant supply of carbon monoxide is 
forced into the solution and absorbed by 
it. A stream of air is also supplied to the 
cathode compartment. 

Following out this line of investigation 
Dr. Borchers, some five years ago, under- 
took a series of experiments, using carbon 
monoxide and air in an electrolyte of cop- 
per chloride, which readily absorbs oxy- 
gen and carbon monoxide. Since the heat 
energy of the latter with oxygen is 75 per 
cent of the told energy of the two, if the 
gases can be caused to combine either di- 
rectly or indirectly, setting free electrical 
energy instead of heat, a tremendous step 
would be gained. 

Borchers thought he had accomplished 
the desired result. He claimed to obtain 
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as high as 27 per cent of the calculated en- 
ergy of combination of the two gases to 
form carbonic acid gas, and with gas from 
bituminous coal he obtained as high as .64 
amps. on short circuit, and .56 volts on 
high resistance with his apparatus, giving 
an efficiency of 38 per cent. Many experi- 
menters, including C. J. Reed in this coun- 
try, H. H. Barnes, E. Vesemmeyer of 
Stuttgart, Rhodin of Manchester, Eng.; 
Robert Mond, William Tatlow and others 
have repeated Borcher’s experiments, vary- 
ing his conditions and criticizing his re- 
sults. They consider the e. m. f. as due not 
to the union of carbon monoxide and car- 
bon, but rather as the result of the oxida- 
tion of the copper and the copper chloride. 

In July, 1897, Borchers read a paper be- 
ſore the Electrical Society of Germany, in 
which he claims that he has eliminated all 
sources of error in his carbon element. By 
the use of glass plates instead of porous 
diaphrams, he separates the copper and 
copper chlorides and prevents diffusion. 
These glass plates extend into mercury, 
covering the bottom of the cell. The elec- 
trodes are made to receive in the carbon 
monoxide, and in the copper chloride to 
absorb the former in the best possible man- 
ner. By using plates of lead peroxide or 
manganese peroxide, instead of metal he 
obtained an e. m. f. of .5 volts. 

Since it is still questioned whether 
Borcher's experiments are conclusive that 
an e. m. f. is possible with carbon monoxide 
and oxygen, Prof. Rogers strongly heated 
two like plates of carbon in an oven, then 
immersed one of the plates and allowed it 
to cool in an atmosphere of carbon mon- 
oxide, the other remaining in air. After 
cooling they were partially immersed in a 
vessel of ordinary lake water, and the e.m.f. 
noted was as high as .4 volt. The experi- 
ment was also repeated, using a dilute so- 
lution of sulphuric acid, with similar re- 
sults except that the e. m. f. would more 
rapidly diminish, probably from decreased 
internal resistance. The direction of the 
current was from the monoxide charged 
plate through the external circuit to the 
oxygen or air plate. To what extent, if at 
all, the copper chloride acts as a conveyor 
of monoxide to oxygen, Prof. Rogers 
thinks is still a matter of doubt. 

As early as 1883 Carl Hering and Dobro- 
wolsky reported having obtained consider- 
able current with carbon electrodes, sul- 
phuric acid being used as an electrolyte 
and coal gas brought in contact with one 
plate and air with the other. 

As an aid and a guide to experimental in- 
vestigation it would seem to be desirable 
to determine ifthe element carbon can 
exist in an electrolyte in the ionic state. 
With this end in view, Dr. Alfred Koehne 
has attempted to show that carbon does 
form ions and, therefore, it is theoretically 
possible to oxidize the element at ordinary 
temperatures and obtain electrical energy 
instead of heat. : 

He used pure carbon as anode, hot sul- 
phuric acid as electrolyte and platinum as 
cathode. The liquid became yellow, then 
dark brown and black, and a thin layer of 
graphite was deposited on the cathode. 
Using carbon and lead peroxide as elec- 


Marcy, 1899. ] 


trodes and hot sulphuric acid as electrolyte, 
he obtained a galvanic cell giving an e. m. f. 
of 1 volt on a resistance of 100 ohms. 

Bartoli and Pasogli had previously found 
that using sulphuric as an electrolyte and 
carbon electrodes, carbon monoxide, 
dioxide and oxygen formed at the anode. 
Of these Koehne obtained 29 per cent, 70 
per cent and 1 per cent, respectively. 

Franz Vogel thinks that Koehne did not 
obtain carbon in solution, that deposited 
being of mechanical and not electrochemi- 
cal origin. So it is, perhaps, hardly yet 
proven that ‘carbon does form from free 
ions in electrolytes at ordinary tempera- 
tures. If it does not, the field for investi- 
gation in this direction would not seem 
promising of great practical results. 

Within the last few years experimenters 
have returned again to the fused electro- 
lyte for the carbon consuming cell. W. W. 
Jacques employs fused caustic soda as the 
electrolyte contained in an iron melting- 
pot. This vessel also serves as an elec- 
trode. Air is admitted at the bottom of 
the iron vessel and mixes with the carbon 
electrode suspended in the liquid. Car- 
bonic acid gas passes off through an open- 
ing in the top of the iron tank. 

To produce fusion the caustic soda is 
heated to 400 deg. to 500 deg. Per- 
oxide of manganese and magnesium 
oxide are added, and magnesium car- 
bonate forms and decomposes so that 
only a small amount of the oxide 
is necessary. Jacques states that he 
used 100 cells each 12 ins. deep and 12 
ins. in diameter, and obtained a current of 
18 amps. at 30 volts for 1834 hours with a 
consumption of 8 lbs. of carbon. In an- 
other experiment he reports that with 100 
cells he obtained 90 volts and 16 amps., 
giving him an efficiency of 85 per cent of 
the energy of the carbon consumed. 

C. J. Reed says the process is electro- 
thermic and not electrolytic. He finds that 
illuminating gas will also produce the same 
effect as air. He also finds that the carbon 
may be replaced by a metal and that the 
polarity changes at a red heat. 

Prof. Rogers adds that without having 
carried these experiments to the same ex- 
tent as reported by Jacques, he, neverthe- 
less, has been able to get only a maximum 
of about .3 volt e.m.f. with an iron con- 
taining vesel and electrode, and he ques- 
tions Jacques’ results, even though they are 
reported to be supported by the authority 
of Profs. Cross and Rowland. Employing 
a platinum crucible instead of one of iron 
as the containing vessel and electrode, 
Prof. Rogers found an e.m.f. of nearly .5 
volt at a red heat of the caustic soda. 

According to a United States patent is- 
sued to Blumenberg nearly a year ago, 
superheated steam is injected into the fused 
electrolyte consisting of lime, caustic soda 
and cryolite. He claims these oxides to 
give up a part of their oxygen to the car- 
bon electrode, forming carbon monoxide 
and dioxide, and then receive back their 
oxygen from the steam, setting free hydro- 
gen. If this is the end of the process, it 
would hardly seem probable that heat or 
electrical energy would be liberated. 

Prof. Rogers concludes that while the 
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problem of obtaining electricity from car- 
bon direct has not yet received a practical 
solution, it can not yet be regarded as 
insoluble. The chance of success, however, 
would seem much better in endeavoring to 
oxidize the easily obtained hydro-carbons 
and carbon monoxide. 

If we keep closely to the theory of the 
galvanic cell as worked out by Nernst and 
others, we cannot get far astray and are 
likely to reach valuable results in the solu- 
tion of this greatest of technical problems. 

If any approach to 100 per cent of the 
energy of the coal can be secured an indus- 
trial revolution would follow, in compari- 
son with which the inventioa and perfec- 
tion of the steam engine is almost insignifi- 


cant. 
— . P— 


DROP IN ALTERNATING CURRENT CIR- 
CUITS. 


At the recent meeting of the North- 
western Electrical Association, Mr. Geo. L. 
Thayer read a paper on “The Design of 
Secondary Circuits in Alternating Plants,” 
which was without question the most im- 
portant contribution of the meeting from 


TasLe II.—128 Cvcrxs. 


Distance, 500 feet. Direct current 
drop, 2 


100 volts. 
per cent. 


Power FACTOR 
95 Per CENT. 


Power FACTOR 
100 Per CENT. 


Amperes. 


12° | ue | 3° | 12° | 24° | 86° 


— . — — | o |) ef —ÄLUỹ—— 


0000 | 40.8 | 2.882 | 2.458 | 2.527 | 4.71 | 5.24 | 5.70 
000 | 82.4 | 2.227 | 2.206 | 2.850 | 2.11 | 4.51 | 4.70 
00 | 25.6 | 2.146 | 2.198 | 2.225 3.70 | 4.00 | 4.18 
O | 20.4 | 2.085 | 2.129 | 2.180 | 8.84 | 8.60 | 8.74 
1 | 16.2 | 2.064 | 2.085 | 2.108 | 3.06 | 8.25 3.85 
2 | 12.8 | 2.044 | 2.065 | 2.065 | 2.88 | 2.196) 3.60 
8 | 10.2 | 2.025 | 2.086 2.042 2.64 | 275 | 2.80 
4 4| 8&1 | 2.019 | 2034 | 2.087 | 2.49 | 2.55 | 2.68 
6 | 6.4 | 2011 | 2.016 2.018. 2.88 | 245 | 2.49 
8 5.1 | 2.009 | 2.011 | 2.012 | 2.80 | 285 | 2.89 


the standpoint of the central station man. 
Owing to lack of space the paper unfortu- 
nately cannot be reprinted in our columns, 
but we make an abstract of that portion 
which dealt with drop in alternating cur- 
rent lines. 

The accompanying tables enable a com- 
parison to be made between the effects on 
drop of the frequency, distance apart of line 
wires, and the size of conductors. It 
should, however, be borne in mind that 
the increased drop with large conductors 
is not due to the size of the conductor, but 
to the large current carried. In fact, for 
the same current the inductive drop be- 
comes smaller as the diameter of the con- 
ductor is increased. 

Both tables are based on a 2 per cent 
drop with direct current over a line 500 ft. 
long, the voltage being 100. Table I. is 
for a frequency of 60 cycles, and Table II. 
for a frequency of 125 cycles. The first 
division in each table refers to alternating 
current in a non-inductive (incandescent 
lamp) circuit, and the second division to 
an inductive circuit having a power factor 
of 95 per cent. 

A study of the tables affords some in- 
teresting information. As long as lamps 
form the only oad—that is, when the 
power factor is roo—the line losses do not 
differ appreciably from what they would be 
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with direct currents. If, however, a por- 
tion of the load is in small motors or in are 
lamps, the inductive drop in the lines be- 
gins to assume importance. With a power 
factor of 95 per cent, the drop in a No. 
4-0 wire is increased 50 per cent at 60 
cycles and 100 per cent at 125 cycles, the 
lines being 12 ins. apart. It is also evident 
that the lower the power factor the poorer 
the regulation of the secondaries. The in- 
ductive effects can be kept down by sub- 
dividing the heavy circuits, bringing the 
wires closer together, using lower fre- 
quencies and by operating motors with 
good power factors. Although the in- 
ductive effects decrease quite rapidly 
when the conductors are brought within 12 
ins., it is hardly practicable to make the 
distance less than this on overhead work. 
On the underground work at St. Louis, 
where the wires are very close together, 
the effects of inductance are very small. Be- 
yond 36 ins., the limits of the tables, the in- 
crease in inductive effect is not very great, 
with increased distance apart. 

It will be noticed how rapidly the in- 
ductive drop decreases with the size of 
wire. For example, in a 4-0 circuit at 125 
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100 volts. Distance, 500 feet. 
drop, 2 per cent. 


Direct. current 


Power FACTOR Power FACTOR 


5 100 Per Cent. 95 Per CENT. 
Wire. 8 — k ͤ—— 
< 12° 24° 36° 12° | 24° 86° 
0000 | 40.8 | 2.077 | 2.107 | 2.120 | 3.18 | 3.40 | 3,34 
0000 | 82.4 | 2.081 | 2.060 | 2.078 | 2.90 | 8.11 | 820 
00 | 25.6 | 2.087 | 2.044 | 2.082 | 2.70 | 2.87 | 2.04 
O | 20.4 | 2.022 | 2.020 | 2.084 | 2.86 | 2.68 | 2.75 
1 | 16.2 | 2.015 | 2.019 | 2.022 | 2.44 | 2.54 | 2.58 
2 | 12.8 | 2,010 | 2.018 | 2-015 | 2.85 | 2.41 | 2.44 
8 | 10.2 | 2.006 | 2.008 | 2.010 | 2.26 | 2.81 | 2.85 
4 | 8.1 | 2.005 | 2.006 | 2.006 | 2.19 | 2.23 | 2.25 
6 | 6.4 | 2.008 | 2.004 | 2.004 | 2.12 | 216 | 2.18 
8 | 5.1 | 2.002 | 2.008 | 2.008 | 210 | 2.18 | 2.15 


cycles, and with wires separated 36 ins., 
the direct-current drop is 2 volts; the drop 
with a load having a power factor of 100 
per cent is 2.527 volts; and the drop with a 
load having a power factor of 95 per cent 
is 5.70 volts. With a No. 8 wire the same 
drops are 2, 2.012 and 2.39 volts respective- 
ly. With lower power factors the drop be- 
comes correspondingly greater, and as 
some arc lamps and motors have a power 
factor below 70 per cent, they may be ex- 
tremely large. 
— 27 — 


Electricity in a Medical Clinic. 


In the description of the generating 


plant of the Polhemus Memorial Clinic 


which appeared in the February issue, it 
is stated that the Ball & Wood engines 
have cylinders 13 ins. x 12 ins., a horse- 
power of 90 at 275 r.p.m., and that they are 
equipped with Rite’s governor. The en- 
gines in question are three Ball & Wood 
simple engines, with cylinders 13% ins. x 
II ins., and proportioned to give 80 h.p at 
275 r. p. m. at 80 lbs., with 5 lbs. back pres- 
sure. The engines are equipped with the 
Ball & Wood standard governor, and not 
with the governor mentioned in the ar- 
ticle. The medical apparatus described in 
the article was designed and furnished by 
Louis M. Pignolet. 
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METER TESTING AND HANDLING. 


BY JAMES E. JUDD. 


A meter testing department has come to 
be one of the prime requisites for a modern 
central station, and hardly any station can 
be called thoroughly up-to-date which does 
not make provisions to insure the satisfac- 
tory operation of the meters used, from the 
standpoint of the Customers as well as of 
the station. 

One of the greatest defects in the present 
meter system is the inability of the meters 
on the market to remain absolutely con- 
stant; and it is the exception, rather than 
the rule, that a meter which is accurate 
when installed, will be accurate after a 
year’s service. For this reason it is highly 
important that each instrument should be 
thoroughly tested and calibrated, not only 
when it comes from the factory, but also 
at definite intervals during use. 

There are few central station managers 
who will not readily see the advisability of 
such tests, but there are many who are slow 
to introduce a meter testing department, 
owing to the immediate expense involved. 

A testing department when properly 
planned and operated can take care of a 
large number of meters with comparatively 
small cost, and with a decided gain to the 
station. It is the purpose to call attention 
here to the meter testing department which 
has been developed after considerable study 
and use, and operated in connection with 
a station supplying light and power in a 
city having a population of 18,000. The 
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time to time to insure their accuracy. The 
testing laboratory should be far removed 
from all jar or vibrations which would tend 
to interfere with the calibration of the 
meter. The utmost cleanliness must be 
observed, and dust covers should be pro- 
vided for standard meter and other measur- 
ing apparatus. The rack on which the 
meters are placed during the test should be 
substantial, and very carefully constructed. 
The one here shown in photograph was 
built of good grained oak, 7 ft. 8 ins. long, 


WATTMETER SIDE OF RACK. 


by 7 ft. 6 ins. high, and of skeleton form. 
One side is used for testing ampere-hour 
meters, and is arranged so that sixteen 
meters can be tested at one time, if neces- 
sary. It is provided with flexible cords 
and plugs, so that one meter may be re- 
moved at any time without disturbing the 
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TESTING RACK. 


equipment here described, however, is am- 
ply large for stations supplying ten times 
that number of inhabitants. 

Meter testing is a very delicate oscar: 
and should be done with the greatest care. 
The best measuring instruments should be 
employed, which should be calibrated from 


others. A standard ampere-hour meter, 
which has been carefully calibrated, is 
mounted permanently at the head of the 
board, and is provided with a special cover 
with movable mica windows, sq that fans, 
dial and tell-tale hands may be seen at any 
time. The dial window may be opened at 


[VoL. XI. No. 3. 


will, thus facilitating the resetting of hands 
before starting the test. The instruments 
used on this side of the rack consist of one 
low reading and one high reading ammeter, 
the smaller reading from o to 2 amps., and 
the higher from 0 to 25 amps. Either in- 
strument may be thrown in or out of cir- 
cuit without opening the circuit of the 
meters under test, also by the use of a third 
switch, both instruments may be cut out 
without interfering with the test, the instru- 
ments being only cut in from time to time 


AMPERE-HOUR SIDE OF RACK. 


to see that the load has not changed. A 
shunt is placed around the low reading in- 
strument, and is always left closed, except 
when the instrument is in use, so that 
should a heavy load be accidentally thrown 
on, no damage will result. 

The other side of the rack is used to test 
wattmeters, and is divided into three sec- 
tions, one each for 108 and 220 alternating, 
and the third for 500 volts direct. As may 
be seen in Fig. 1, a lamp bank is used for 
load on the 108-volt and 220-volt sections, 
and a water rheostat for the 500-volt. The 
meters on this side are held in position by 
clamps, and have a leveling piece beneath, 
which may be raised or lowered with a 
thumb-screw, while the meter may be given 
an in or out motion with clamp screws, 
which are shown on side in Fig. 1. The 
leads or meters are of flexible cable 
with special terminals, which are arranged 
to sink to the level of the board when not 
in use. The lamp banks on this side of the 
board are so arranged that any load from 
ten lamps in series to forty lamps in multi- 
ple, may be thrown on the meter, without 
making it necesary for ANE operator to 
leave his chair. 

Each of the alternating current sections 
is provided with two portable, direct read- 


ing watt-meters, one for light loads, and 


the other for heavy loads. The instruments 
used in connection with the 500-volt sec- 
tion consist of two ammeters, one reading 
from o to 10 amps., and the other from 
o to 100 amps.; also a 650-volt voltmeter. 
The water rheostat used for the 500- volt 
section is somewhat different from that 
ordinarily used, in that both its terminals 
are fixed for various loads; that is, the posi- 
tive side consists of several elements, each 
connected by different wires to various 
switches on the board, so that by properly 
manipulating the switches, almost any load 
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required may be obtained. This rheostat 
requires occasional addition of water and 
salt, or other substance used to make the 
water conduct to replace that lost by de- 
composition or evaporation, which would 
cause the resistance of the solution to vary. 
As will be seen in Fig. 2, a smaller water 
rheostat is placed under the center of the 
board, consisting of a 20-gal. jar, in which 
two movable iron plates are fitted in a 
frame work built in the jar; these being ad- 
justed from the operator’s seat at the board 
by cords passing up over a pulley, which îs 
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direct connected to a wheel on the front of 


the board. 

The smaller water rheostat is used only 
to adjust any difference in load caused by 
poor regulation, or otherwise, after hav- 
ing approximately adjusted the load re- 
quired. The board being built of skeleton 
form, can be readily adjusted to hold any 
make of meter on the market, there being 
several different kinds shown connected in 
circuit in Figs. 1 and 2, viz: Shallenberger, 
Scheeffer, T. H., Fort Wayne, and a Hale 
discount meter. 


The Induction Motor. 


HOW ENERGY IS TRANSFERRED FROM 
THE PRIMARY TO THE SECOND- 
ARY IN INDUCTION MOTORS. 


BY WM. BAXTER, JR. 


There are many men, well informed in 
relation to the actions of continuous cur- 
rent machinery, who cannot fathom the 
mysteries of alternating currents. This 
condition of things is due, in part, to the 
fact that the latter subject is more difficult 
to understand, and in part to the prevailing 
notion that the difficulties are more for- 
midable than they really are. The latter 
impression has been created, to a very 
great extent, by the abstruse manner in 
which alternating current problems are 
generally treated. There are certain points 
in connection with the action of continu- 
ous currents that were regarded as very 
complicated only a few years ago, as, for 
example, the theory of compound winding 
for constant potential generators, which 
formed the basis for numerous lengthy 
and more or less complicated mathematical 
demonstrations; but at the present time 
this subject has become so well understood 
that simple explanations are found suff- 
cient to elucidate the principles involved. 

It is not probable that alternating cur- 
rent actions will ever be interpreted with 
the same degree of simplicity as the con- 
tinuous, since, in many cases, they are 
more complicated; but many of the pres- 
ent difficulties will eventually be brushed 
aside. In fact, even now it is not unusual 
to read occasionally a simple explanation 


simple.. When a man concludes to fa- 
miliarize himself with the operation of in- 
duction motors, he starts by reading some 
elementary explanation of the subject. 
From this he learns that the effect of mag- 
netizing the field by means of two or more 
alternating currents of the same frequency, 
but out of phase with each other, is to 
produce a magnetic flux that rotates at a 
velocity proportional to the frequency of 
the currents, and that if the phase displace- 
ment is properly adjusted to the number 
of currents, and the currents are equal, the 
flux will rotate at a uniform rate, and the 
strength of the field will be constant. 
From this he can see at once that if an 
armature is placed within this rotating 
field it will be dragged around, since the 
conductors on the armature will be cut by 
the lines of force of the flux, and the e. m.. 
so induced will set up currents that will 
endeavor to set themselves at right angles 
to the magnetic field. But as the field ro- 
tates, the currents induced in the armature 
conductors must also rotate tu preserve 
the right angular position, and as the con- 
ductors are fixed in the armature they can- 
not rotate without carrying the latter with 
them. 

Thus the explanation makes the cause 
of the rotation of the armature quite clear, 


but it does not throw any light upon the 


manner in which the energy of the pri- 
mary currents is transferred to the rotat- 
ing secondary, and since the latter cannot 
develop a torque without such a transfer, 
it is obvious that a compensating inductive 


action must be set up in the, primary or 


field coils. The seeker for knowledge be- 


FIG. I.—SINE CURVES OF DIFFERENT FREQUENCIES. 


of some action previously regarded as only 
capable of being demonstrated by the aid 
of the higher mathematics. 

The theory of the polyphase induction 
motor is generally regarded with profound 
respect, but in this article an effort will be 
made to show that it is, after all, quite 


gins to study the subject with a view to 
clearing up this mystery, and naturally 
concludes that the armature currents in 
some way set up e.m.fs. in the field coils 
that are the equivalents of the energy ap- 
pearing in the armature. 

The description of the action of the mo- 
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tor tells him that the armature currents 


alternate with a frequency much lower than 
that of the primary currents, and when he 
begins to contemplate this statement he 
finds himself completely bewildered, for 
at once an effort is made to reason out the 
nature of the inductive action that a cur- 
rent of low frequency can have upon one 
of much higher frequency. A picture of 
two such currents is drawn in the mind 
something like that shown in Fig. 1, and 
then the effect of the lower current upon 
the upper one is studied. The more the 
picture is studied the deeper the mystery 
grows, because all that can be made out of 
it is that while the lower current is dimin- 
ishing it will put an induction in the upper 
current in one direction, and while it is in- 
creasing it will put an induction in the up- 
per current in the opposite direction; but 
as one wave of the lower current laps over 
several waves of the upper one, each one 
of its inductive actions will be against 
one set of the impulses of the upper cur- 
rent, say the positive, and in the same di- 
rection as the other set. The other half 
of the lower wave will effect the upper cur- 
rent in just the opposite order, hence the 
two effects will neutralize each other, and 
only result in producing a distortion of 
the upper current. 

All this confusion, which is due to an im- 
proper interpretation of the action, can be 
cleared away by a simple statement of the 
fact that the armature current, as a whole, 
when considered with reference to its po- 
sition relative to the rotating field, does 
not alternate, but is continuous and of 
constant strength so long as the primary 
currents remain constant. 

That this statement is true can be made 
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FIG. 2.—TYPE OF INDUCTION ARMATURE 
* WINDING. 


evident by the aid of Fig. 2, which repre- 
sents a type of armature winding com- 
monly used in induction motors. This 
winding consists of two end discs, con- 
nected by means of the rods marked a, b, 
n, m, etc. 

Suppose an armature provided with such 
a winding is placed in a magnetic field 
and is caused to revolve; then it is evident 
that when the rods a, a, are passing the 
center of the magnetic flux, they will have 
induced in them an e. m. f. that will be 
higher than that induced in any of the 
other rods. At this same instant the 
e. m. f. induced in the rods n, n, will be zero, 
as these will be moving parallel with the 
lines of force. As each pair of rods comes 
successively into the position of rods a, a, 
it will be the seat of the highest e. m. f. The 
action, as can be seen, is that which is ex- 
plained in any elementary book upon dy- 
namo- electric machinery; and as we know 
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the currents induced in any individual pair 
of rods, as a, a, b, b, etc., will alternate 
with a frequency equal to the velocity of 
rotation of the armature, but the currents 
flowing in all the pairs of rods, taken with 
reference to their position in space, will 
be continuous. That is, in all the rods 
above n, n, the currents will flow in the 
same direction; and in those below they 
will flow in the opposite direction, and this 
order will not be disturbed, no matter 
what the velocity of the armature may be. 

Since, in this illustration, the field is 
stationary, it follows that as the armature 
currents are always in the same direction 
with reference to a fixed point in space, 
they are in the same direction with refer- 
ence to the magnetic flux, for this is also 
taken as fixed in space. If the field ro- 
tates, the continuous current in the arma- 
ture will also rotate and at the same ve- 
locity as the field. That is, the points n, 
n, at which the induction is zero, will al- 
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to the difference between the field and 
armature; that is, with a velocity equal to 
the slip. i 

From the foregoing it can be seen that 
whatever the velocity of the armature of 
an induction motor may be the inductive 
action therein is precisely the same as that 
in the armature of a simple continuous- 
current motor, and the only difference be- 
tween the two machines is in the manner 
in which the inductive action which com- 
pensates for the energy of the motor is 
impressed upon the main currents. In 
the continuous current motor the main 
current passes through the armature, and 
the c. e.m.f. induced therein is the repre- 
sentative, so to speak, of the work done. 
But in the induction motor the main cur- 
rent does not pass through the armature, 
and therefore the e.m.f. induced therein 
does not account for the work done. The 
current induced by this e.m.f., however, 
sets up a magnetization which reacts upon 


FIG. 3.—DIAGRAM OF APPARATUS FOR PRODUCING ROTARY FIELD. 


ways be on a line at right angles to the 
direction of the flux; and the points a, a, at 
which the induction is maximum, will al- 
ways be on a line parallel and coincident 
with the center line of the flux. If the 
field remains stationary and the armature 
revolves, the only effect of changes in ve- 
locity will be that the e. m. f. will vary, in- 
creasing and decreasing with the speed. 


If the armature remains stationary and 


the field flux revolves the result will be the 
same; that is, the e.m.f. induced in the 
conductors will increase and decrease with 
the velocity with which the field rotates. 
In a continuous current motor the field 
remains stationary and the armature re- 
volves, and in the multiphase motor the 
field, as well as the armature, rotates. If 
both parts rotate at the same velocity the 
effect upon the armature conductors is the 
same as if both stood still, for in this case 
the latter are not cut by the lines of force. 
A continuous current motor at a standstill 
does no work, hence an induction motor, 
- when running at synchronins, can do no 
work. When the armature of an induction 
motor runs at a lower velocity than the ro- 
tating field the effect upon the conductors 
is the same as if the armature stood still 
and the field rotated with a velocity equal 


the field coils, and thus sets up therein an 
induction that accounts for the work done. 

This part of the action can be made clear 
by means of Fig. 3, which represents an 
apparatus by means of which a rotating 
magnetic field can be obtained with a con- 
tinuous current, thus simplifying the sub- 
ject by removing the complication arising 
from an effort to conceive of the manner in 
which the currents of a polyphase system 
produce the rotating magnetization. The 
ring F is supposed to be wound like a 
Gramme armature, and to be provided with 
a commutator face on the periphery, after 
the fashion of a Siemens & Halske gen- 
erator. - 

With such a device it is evident that if 
the continuous current is admitted through 
the brushes A, B, and flows through the 
wire in the direction indicated by the solid 
arrows, that N and S poles will be devel- 
oped at top and bottom, as shown, and 
lines of force will traverse the inner space 
from N to S. If the brushes A, B, are 
rotated, the points at which the current en- 
ters and leaves the wire will rotate; there- 
fore the poles N and S will rotate, and so 
will the lines of force within the ring; that 
is, we will by this process obtain a rotat- 
ing field within the ring F. If the mag- 
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netic polarity of the iron could change in- 
stantly the poles would always remain upop 
the diametrical line joining the brushes, 
no matter what the velocity of rotation 
might be; but as it requires a certain 
amount of time for the polarity of the iron 
to change, the poles will lag behind the 
line upon which the brushes rest and be on 
some other line, as M K. The angle M O 
K, formed by the line through the poles. 
and the line through the brushes, will in- 
crease as the velocity of rotation of the 
brushes is increased. 

As the brushes rotate the lines of force 
within F must necessarily cut through the 
wires upon the inner side of the ring, and 
thus induce e.m.fs. therein. If the poles. 
N S did not lag behind the brushes, these 
e.m.fs. would neutralize themselves, for 
one-half would be in one direction and the 
other half in the opposite direction; but in 
consequence of the lag of the poles this 
neutralizing action is not completed, for 
while the wires in the arc A D are the seat 
of an induction in one direction, those in 
the arc D B are the seat of an opposite in- 
duction, and the two arcs are of unequal 
lengths. Hence, the net inductive action 
upon the wire wound upon F is the dif- 
ference between these two opposing ac- 
tions. This inductive action appears in 
the circuits wound around F, as a counter 
e.m.f., and represents the energy absorbed 
in eddy currents and hysteresis. 

We will now consider the effect of the 
rotating field upon the wires wound upon 
the drum, R, which represents an armature 
arranged to revolve within F. As we have 
already explained in connection with Fig. 
2, if R revolved at the same velocity as the 
field—that is, at the same velocity as the 
brushes A B—there would be no inductive 
action. But if R revolves at a lower ve- 
locity there will be an inductive action. If 
R stands still, the inductive action will be 
the same as if it ran at a lower velocity 
than the rotating field, the only difference 
being that the e.m.f. will be greater. This 
being the case, we will regard R as sta- 
tionary, as by so doing the action can be 
made clearer. Let the wires upon R be 
connected with each other at both ends, 
as shown by the broken lines, so as to form 
independent closed loops. 

If we consider the instant when the 
brushes are in the position shown in the 
figure, it will be evident that the rotating 
flux, whose center line is M, K, will cut 
the armature wires and induce therein 
e.m.fs. in the direction indicated by the 
arrow heads upon the broken lines; the in- 
duction in all the wires above the line C D 
being in one direction, and in those below 
it in the opposite direction. In conse- 
quence of these e.m.fs., currents will flow 
in all the loops, and these will develop an 
armature magnetization in the direction 
of the line C D. But, as was shown in con- 
nection with Fig. 2, this magnetization will 
rotate with the field flux, always retaining 
the same relative position; therefore it wil? 
cut the conductors upon R, and thus in- 
duce e.m.fs. therein. These e.m.fs. will 
be zero, or nearly so, in the wires near the 
line M K, but will have the maximum 
value in the wires near the line C D. The 


Marcu, 1899.] 


e.m.fs. induced by the field flux will be 
nearly zero in the wires near the line C D. 
Now the e.m.fs. induced by the armature 
magnetization will be in the same direction 
as those induced by the field flux in the 
wires below the line C D, on the right side 
of R, and in the wires above this line on 
the left side of R, but they will be in op- 
posite directions in the wires above the 
line on the right and in those below the 
line on the left. The effect of this will be 
that in some of the loops near the line C D 
the e.m.fs. induced by the field flux will be 
overpowered by the e.m.fs. induced by the 
armature flux, and as a consequence the 
currents will be reversed. On this ac- 
count the line that divides the positive 
from the negative inductions upon the 
armature will be shifted back of C D to a 
position E E’. 

The faster the brushes A B revolve the 
“higher the e. m. fs. induced in the wires 
upon R, therefore the stronger the currents 
developed, and the stronger the armature 
magnetization. The stronger the arma- 
ture magnetization the higher the e.m.fs. 
induced in the armature wires by it, and 
the greater the angle through which the 
line E E' will be shifted. From this we 
see that the greater the velocity of the 
brushes, or, what is the same thing, of the 
rotating field, the greater the lag of the 
field magnetization M K, and the greater 
the lag of the armature magnetization E 
E!“, 

The armature flux along the line E E. 
not only cuts through the wire wound 
upon the armature, but also through the 
wires upon the inner surface of ring F. 
The rotating field flux M K, as we have 
seen, has but a small effect upon the field 
wires, and would have none at all if the line 
M K did not lag behind the brushes. The 
armature magnetization along the line E 
E* lags much more than the field flux, and 
its effect upon the field wires is cor- 
respondingly increased. As can be plainly 
seen, the armature as well as the field ring 
F, wires, are now subjected to the action of 
two magnetizations, one along the line M 
K, and the other along the line E E! We 
can consider the action of each one of 
these separately, or we can regard them as 
the components of the resultant magnetiza- 
tion along the line M! L', either method 
will lead to the same result. 

Considering the action of the resultant, 
M? L, the first thing we notice is that it 
lags behind the brushes by a greater angle 
than M K, hence it will set up a greater 
counter e.m.f. in the field coil than the lat- 
ter. The inductive action of M’ L in ring 
F will be in one direction above the line 
E E,, and in the opposite direction below 
this line. The coils constituting the cir- 
cuits between the brushes A B are not 
equally divided by this line, the arc A E. 
being much shorter than the arc E! B. 
The e.m.fs. induced by the magnetization 
M? L will be in the direction of the arrows 
g, and this, as can be seen, is in opposition 
to the current from A to E, and with the 
current from A to E'. The difference be- 
tween these two arcs, which is equal to 
twice the arc M’ A, represents the prepon- 
derance of the counter over the direct 


AMERICAN ELECTRICIAN 


e.m.f. induced in F by the rotating flux 
M“ L. 

This c. e. m. f. induced in the primary 
compensates for the energy transferred to 
the armature, B, and actual measurements 
would show that this e. m. f., multiplied by 
the current in F, would be equal to the 
energy appearing in the armature in every 
form. 

If we investigate the action of each flux 
separately, that is, of the rotating field flux 
M K and the armature flux E E’ we will 
find that the action of the latter upon the 
wire on the field ring F will be such as to 
develop a counter e.m.f. from A to L, and 
a direct emf. from A to M. The arc in 
which a c. e.m.f. is impressed is greater in 
this case than when the resultant M' L is 
considered, but to offset this the mag- 
netization E E' is smaller, as can be seen 
by comparing the lengths of the lines Om’ 
and Om”. If the diagram were accurately 
drawn, it would be found that the product 
of Om’ by the arc A L, minus the arc A 
M’, would be just equal to the product of 
Om” by the difference between the arcs A 
E and A E!. 

As Fig. 3 is a simple continuous current 
device, it is not difficult to trace out the 
inductive actions of the magnetizations M 
K, and E E“, and we can readily see that 
the c. e.m.f. induced in F by E Elis pro- 
portional to the energy transferred to R, 
and in fact is an accurate measure of it. 
The flux M K has little effect upon R, 
simply because the points where the cur- 
rent enters and leaves the wire rotate, and 
always are in the same position relative to 
this flux. If F were magnetized by the 
two alternating currents of a two-phase sys- 
tem, the result would be different as re- 
gards the flux M K, but the same as re- 
gards the flux E E'. If alternating cur- 
rents passed through the wire on F the 
coils in the quadrant to the left of brush A 
and those in the quadrant to the right of B 
would be traversed by one of the currents, 
and the remaining coils would be traversed 
by the other current. 

With this arrangement the points where 
the currents would enter and leave would 
be fixed, and as a result the inductive ac- 
tion of the flux M K would not be neutral- 
ized. Under these conditions if R were 
rotated at the same velocity as the flux— 
that is, in synchronism with it—no induc- 
tion would be set up in its wires, as these 
would not be cut by the lines of force; 
therefore, the only flux that would cut the 
wires on the inner side of F would be M 
K. This induction would be alternating, 
and owing to the angular relation of M K 
with reference to the field coils and the 
phase of the currents flowing therein, it 
would act nearly in opposition to the e. m. f. 
of the current, the impressed e.m.f, and 
result in causing the current to lag very 
much behind its e.m.f., and therefore to 
have but a small energy value. The ac- 
tion of the flux M K upon the field coils 
would be the same as that which takes 
place in a choking coil, the energy in the 
circuits would be cut down, but none of it 
would be transferred or abstracted from 
the circuits in any way. 

If R is allowed to run at a slower ve- 
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locity than the rotating field M K, then 
currents will be developed in its coils, and 
the flux E E' will appear, and this cutting. 
through the inner sides of the field coils 
will induce therein c. e.m.fs. which would 
have the effect of reducing the lag of the 
current and increasing the energy thereof. 
The increase of energy in the field circuits 
would be directly proportional to the e.m.f. 
induced therein by the flux E E, and as- 
in the case of the field developed by the 
continuous current and the rotating 
brushes, this e. m. f. would be a true meas- 
ure of the energy transferred from the field: 
coils to the armature. The flux M K, 
therefore, simply acts as a regulator of the 
amount of energy appearing in the field: 
coils, while the flux E E' represents the 
transfer of energy ftom field to armature, 
and is a measure of the total work done; 
that is, the e.m. f. induced by E E' in the 
field coils multiplied by the current in 
phase with it is equal to the energy ab- 
stracted from these coils, which appears in 
the armature as electrical, mechanical and 


thermal energy. 


NOTES. 


Worcester Polytechnic Aiumai Dianer.— The 
annual dinner of the Worcester Poly- 
technic Alumni Association of New 
York took place in New York on Feb. 3. 
In an address President Mendenhall called. 
attention to the great growth of the insti- 
tute from a single building, besides the 
shops, and thirty students, to a teaching. 
force of forty and an equipment which has 
involved an expenditure of $112,000 on ap- 
paratus alone during the past ten years. 


New England Electric Railways.—A recent 
map published by Mr. R. H. D. Derrah, of 
the Boston Elevated Railway Company, 
plots 2157 miles of electric railways in the 
States of Massachusetts, Rhode Island and 
Connectieut. The map has a special inter- 
est from showing the network of systems- 
developed in these States, which in time- 
will be duplicated everywhere in the United. 
States where there are thickly populated. 
districts. One can now make an uninter- 
rupted journey in New England on elec-- 
tric railways between towns in New Hamp-- 
shire and in southern Massachusetts, Con— 
necticut and Rhode Island. 


` 


Y. M. C. A. Electrical Club.— The Young 
Men’s Christian Association of Chicago 
has a flourishing electrical club, which 
holds stated meetings for the discussion of 
electrical questions. Among topics recent- 
ly announced is “Do electrical occupations 
pay,” and to obtain data for its discussion. 
Mr. George A. Damon, director of the 
club, has addressed a letter to a large num- 
ber of men of acknowledged reputation 
who have attained success in various elec- 
trical lines, submitting a comprehensive 
list of questions for answer. In other large 
cities it would appear desirable for the 
Y. M. C. A. to extend its usefulness by the 
addition of a similar branch. 


` 
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Two Electrical Journals Combined.—Begin- 
ning with the issue of March 11, the two 
weekly electrical journals now published 
under the names of The Electrical 
World” and the “Electrical Engineer” will 
be issued as one publication, under the 
name of the “Electrical World and Elec- 
trical Engineer.” The issue of March 4— 
the last under its present name—of the 
first-mentioned journal commemorated its 
quarter-century of existence, having been 
founded as the “Operator” in 1874, and 
transformed into The Electrical World” 
in 1883. The Electrical Engineer” was 
founded in 1882 as a monthly, becoming 
a weekly in 1889. 


Electric Platform Railway at Paris Exposi- 
tion. —Our Paris correspondent writes that 
after a six months’ experimental trial, 
just finished of a 1000-ft. section, the ad- 
ministration of the Paris Exposition of 
1900 has given a contract for a movable 
platform for passenger traffic between the 
Esplanade des Invalides and Champs de 
Mars. The platform will consist of two 
parts, one having a speed of 2.4 miles per 
hour, and the other a speed double this. 
Power will be furnished by three-phase 
motors, of which 28 were used in the suc- 
cessful trial mentioned, four in series on a 
212-volt circuit, the frequency being 25. 
The platforms will carry a central rail, ar- 
ticvlated at intervals of 13 ft. This rail will 
bear on pulleys which will be geared to 
three-phase motors, the shaft carrying a 
large and a small pulley to give the proper 
relative speeds to the two: platforms. 


National Association of Municipal Electricians. 
—A meeting of the executive committee of 
the Fire and Police Telegraph Superintend- 
ents’ Association was held at Boston on 
Jan. 28, at which the name of the body was 
changed to the National Association of 
Municipal Electricians, and the annual 
meeting fixed for Sept. 5, at Wilmington, 
Del. In connection with this meeting 
there will be held an exhibition of electrical 
and mechanical apparatus used in various 
departments of electrical work. Among 
the papers already promised are the fol- 
lowing: “The Laws and Government of 
the Wire Department of Boston,” by Com- 
missioner Thomas W. Flood; “Licensing 
of Employees Engaged in Electrical Work 
and the Improvement of the Quality of 
Work and Material,” by Capt. William 
Brophy, of Boston; “Advisability of Con- 
centrating the Control of all Municipal 
Electrical Interests Under One Head,” by 
Morris W. Meed, of Pittsburgh; The 
Underground System as Applied to the 
Fire Alarm Telegraph,” by S. L. Wheeler, 
city electrician, Springfield, Mass; “The 
Police Signal System of Boston,” by John 
Weigal, superintendent police telegraph, 
Boston; “Aerial Construction of Fire and 
Police Telegraph Lines,“ by W. H. 
Thompson, city electrician, Richmond, 
Va.; “Progress and Development of the 
Municipal Electrical Interests of Canada,” 
by G. F. MacDonald, Ottawa, Canada. 


Elevated Railway Electric Traction. The 
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president of the South Side Elevated Rail- 
way Company of Chicago, in his annual 
report, speaks in the highest terms con- 
cerning the favorable experience during the 
past years with electric traction on his 
road, the Sprague multiple- unit system be- 
ing used. Oving to the reduction of op— 
erating expenses incident to the use of 
electricity and the inereased traffic at- 
tracted by the improvement in service en- 
tailed, the net earnings were double what 
they had been during the same period of 
time just previous to electric operation. 
The reliability of the Sprague system, he 
states, had been fully tested this winter, 
when 150 cars (the entire rolling stock) 
were in daily operation, Sundays excepted, 
for many weeks. The storage battery aux- 
iliary is also highly praised, the battery re- 
ducing the fluctuations, enabling the gen- 
erating plant to be worked more econom- 
ically, and obviating the necessity which 
would otherwise have existed for putting in 
more machinery. The cost per annual 
maximum h. p., it is stated, did not exceed 
$15, general expenses, insurance, deprecia- 
tion, interest and taxes being included. 
Taking the months of November and De- 
cember, 1897 and 1898, for comparison, 
steam being used during the first period 
and electricity during the second, we have 
the following remarkably favorable show- 
ing for electric traction: 


November— (a) (b) (c) 
1897, steam ....... 87.3 77.7 $10,603.80 
1898, electric ...... 57.3 47.7 309, 448, 56 

December 
1897, steam 83.6 73.8 14,691.69 
1897, electric ...... 55.0 45.4 45,355.68 


Here (a) is the ratio of expenses to earn- 
ings, including “Loop” rental taxes and 
licenses; (b), ratio of expenses to earn- 
ings, excluding “Loop” rental, but includ- 
ing taxes and licenses; (c), net earnings. 
The road included in “Loop” operation 
consists of 19.44 miles of track. 


The Electrical Exhibition.—One of the fea- 
tures of the electrical exhibition to be held 
May 8 to June 3 at Madison Square Gar- 
den, New York, in connection with the 
twenty-second convention of the National 
Electric Light Association, is an exhibit of 
automobiles, which will be the most com- 
plete thus far held in the country, the space 
set aside for this purpose having already 
been oversubscribed for. Another new 
feature is a special section fo1 models of 
new inventions, which will give inventors 
an ideal opportunity and at nominal cost, to 
bring their patents before those most likely 
to be interested. The exhibits of boilers, 
engines and steam specialties, which at 
former shows were located in the basement, 
will be placed on the main floor, and the 
space allotted for these classes is almost en- 
tirely disposed of at this early date. Ar- 
rangements are being made for the meet- 
ing in the garden of engineering societies 
during the time of the exhibition, and spe- 
cial days are being appointed for the at- 
tendance of various classes, one having 
been fixed for exporters in and around 
New York City. Judging from present in- 
dications, late comers applying for space 
will have to be turned away; the contracts 
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already closed are far in excess of previous 
years, and space in the garden, large as it 
is, promises soon to be filled to overflow- 
ing. 


Municipal Ownership.—The Jackson, Mich., 
Sunday Herald“ says that if Jackson's 
water system is to be taken as an illustra- 
tion of the “superior benefits” conferred by 
municipal ownership, it is not likely that 
the citizens will exhibit eagerness or undue 
haste to acquire electric lighting or railway 
plants. Detroit, it says, furnishes as much 
water for $5 as Jackson does for $16, and 
proposes to reduce the tax still lower. 
Jackson compels its water patrons to pay 
the entire cost of water for fire and other 
public purposes, and then takes $16,000 of 
their money annually and turns it into the 
contingent fund to help out the taxpayers 
who do not patronize the water works. Gas 
has been reduced since the city engaged 
in the water furnishing business, from $3 
per 1000 ft. to $1, but water still holds in- 
exorably to the old rates. 


Electric Light Consolidation. As we go to 
press announcement is made of the con- 
solidation of all the electric lighting cen- 
tral stations in the counties of Essex, Hud- 
son, Passaic, Bergen, Morris. Union and 
Middlesex, New Jersey. The capital stock 
of the new company, which is called the 
United Electric Company of New Jersey, 
will be $20,000,000, and all of the plants 
will be under one managenient. It is 
planned to build a central power plant on 
the bank of the Passaic River, from which 
current will be transmitted to all lighting 
centers within a radius of 16 or 18 miles. 
Within the territory affected are the cities 
of Newark, Jersey City, Paterson, Eliza- 
beth, Passaic and Hoboken. The con- 
solidation was brought about by Mr. Philip 
N. Jackson, representing the United Gas 
Improvement Company of Philadelphia. 
The plants absorbed will be kept as reserve 
stations for cases of emergency. 


Ether Waves.—In an address before the 
recent annual alumni dinner of Worcester 
Polytechnic Institute, Prof. Hallock re- 
ferred to the fact that all modern investiga- 
tion points to the ether and its waves as the 
seat of force and power. In the case of the 
ocean, the surface waves range in size from 
those of the tide which have crests thou- 
sands of miles apart and a rate of two in 
twenty-four hours, to the little choppy 
waves, a few feet long and with a period of 
a few seconds. So in the case of the ether, 
the waves vary from the long, slow waves 
of Hertz, having a length of several yards 
and a measurable time of motion, to those 
of Roentgen, which have a length of less 
than one-twenty-thousandth of an inch, and 
which are so rapid that they will travel 
seven and one-half times around the earth 
in a single second. Through this wide 
range, there are an infinite number of 
separate and distinct forms of waves, each 
of which has its peculiar characteristics by 
which it can be recognized as completely 
as can a well-known face in a crowd of 
thousands of persons, and each of which is 
so tenacious of its individuality that some 
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of them, coming to us from the distant 
fixed stars, and having traveled thousands 
of years, do not lose their own length of 
time or vibration and can be so accurately 
determined as to tell the material from 
which they came, and its condition at the 
time when they started on their long jour- 
ney. The waves are so numerous that 
those coming from the sun, which are not 
more than from one-thirty-thousandth to 
one five-thousandth of an inch long and 
one-millionth of an inch high, pounding 
away millions of millions of times per sec- 
ond, expend upon each acre of the earth’s 
surface 10,000-h.p. continually. The source 
of the energy shown in the thunder storm 
and the cyclone is sometimes a matter of 
wonder, but when it is considered that one- 
third of this 10,000-h.p. per acre is absorbed 
by the atmosphere, it is seen what a vast 
amount of energy is waiting in the air to 
be drawn upon in case of disturbances. It 
is well known that the particles of an elec- 
trified body are in motion; in the case of 
the Roentgen ray tubes, these moving par- 
ticles set up a bombardment of the cathode, 
and this in turn sets up the ether wave 
known as the Roentgen ray. It is certain 
that in the upper layers of the atmosphere, 
the density of the air is so small as to ap- 
proach the condition in the Crookes tubes. 
Physicists are beginning to think that it is 
possible that the ether waves from the sun 
set up a motion in the rarefied air, and this 
produces the electrification which is mani- 
fest in the lightning and always exists even 
when not so manifested, as is shown by the 
fact that a flame standing at a distance of 
only 6 ft. from the wall of a building will 
show an electrification of 1300 volts above 
that of the earth. 


Snow Storms aud Electric Traction.— After 
the first snow storm of the winter, the New 
York daily press published what pur- 
ported to be an interview with President 
Vreeland of the Metropolitan Railway 
Company, in which a statement was made 
that the electric car service was delayed on 
account of snow on the tracks preventing 
electric contact with the rails. This led to 
a number of inquiries to this office from 


subscribers who had thought—and correct-. 


ly—that the underground trolley system 
did not use the ground. It appears that the 
reporter had misinterpreted a comparison 
between cable and electric cars, made to 
bring out the fact that the former, not de- 
pending upon wheel friction, were not af- 
fected by snow on the track. After the 
recent storm, the newspapers fell into an- 
other error, and attributed the delay in ser- 
vice on some of the new electric lines to 
failure of electrical apparatus, whereas it 
was due to the track cause above men- 
tioned. The New York company was evi- 
dently unprepared to keep the rails clear, 
for in Washington, D. C., Manager Cole- 
man by constant and energetic work kept 
the tracks clear during the same storm, 
and the running of cars suffered no inter- 
ruption. though 12 ins. of snow fell. The 
same underground trolley system is in use 
in Washington and New York. 


Portraits of Coulomb aud Ampere —An emi- 
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nent member of the French Academie des 
Sciences writes us concerning a portrait of 
Coulomb, that the only one known to ex- 
ist is a painting in the audience room of 
the Academie, and the authenticity of this 
is not established. A search was made 
in the print department of the Bibliotheque 
Nationale and among publications likely 
to contain a portrait of Coulomb, but with- 
out success. We are indebted to the same 
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source for a portrait of Ampere, from 
which the accompanying engraving was 
made. There are some yet living who 
knew Ampere, and we are informed that 
several of these, to whom the original of 
the engraving was submitted, pronounced 
the portrait an excellent likeness. Ar- 
rangements have been made for obtaining 
a photograph of the Coulomb portrait 
above referred to, and when received an 
engraving from it will be printed in these 
columns. 

Electricity on Board Ship—In a paper 
read before the January meeting of the 
American Institute of Electrical Engineers 
by Lieutenant-Commander S. Dana Greene 
facts and figures were given showing the 
indisputable economy of electric power for 
driving auxiliary machinery aboard ship. 
The recent position reported to have been 
taken by one of the Naval Bureau chiefs 
that such applications should not be further 
extended on our warships at present, be- 
tause we did not have the trained men to 
care fo- the machinery, is pronounced ab- 
solutely untenable. If, it is added, it is dem- 
onstrated that an electric motor is better 
adapted to drive a deck winch, for example, 
than a steam or hydraulic or compressed 
air motor, then it should be installed, and 
the necessary men to operate it can and 
should be obtained. If the course sug- 
gested by the naval officer referred to had 
been followed in our navy for the past 
fifty years, Lieutenant-Commander Greene 
truly says that we would still have sailing 
vessels (the frigates and line-of-battle ships 


of Nelson’s day), and our recent unpleas- 


antness with Spain would have terminated 

very differently. 
Referring to experience in the late war, 

it was stated that all of our regular war ves- 
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sels were fitted with electric lighting plants, 
and many of the larger ships were supplied 
as well with certain electric auxiliaries, 
such as ventilating fans and ammunition 
hoists. Two of the Brooklyn's“ turrets 
were controlled by steam motors, and two 
by electric motors, and from both official 
and unofficial sources all of the electrical 
apparatus on these ships stood the supreme 
test of battle admirably, and the officers of 
the “Brooklyn” are enthusiastic over the 
performance of the electrically controlled 
turrets. They report that with respect to 
ease of manipulation and fineness of con- 
trol, there is no comparison, but rather a 
contrast. This is high praise from com- 
petent authority, for the officers referred to 
had actual command of the turrets in bat- 
tle, and their judgment is not only un- 
prejudiced and impartial—it is final and 
conclusive. 

Tests made on the auxiliary machinery 
of the U. S. S. “Indianapolis” are dis- 
cussed, and it is shown that the average 
weight of steam used by the main engines 
per hour was 33,620.6 lbs, and by the 
auxiliaries, 10,146.7 lbs. That is, the aux- 
iliaries consumed nearly 25 per cent of the 
total coal used. The main engines con- 
sumed an average of 20.63 lbs. of steam per 
i. h. p. per hour, and the auxiliaries an aver- 
age of 119 Ibs. per i.h.p. per hour (the low- 
est being 55.06 lbs., and the highest 318.68 
Ibs. per i. h. p. per hour). These results are 
not exceptional; in fact, they are probably 
better than the average obtained on most 
warships or merchant vessels. The new 
British cruiser Powerful“ (14,000 tons dis- 
placement), is reported to have used 8, 300 
tons of coal from England to Hong Kong, 
of which 3,400 tons (or óver 40 per cent) 
were required for the auxiliaries. Under the 
most favorable conditions the auxiliaries 
of a large ship probably consume at least 
20 per cent of the total coal anc water used. 
This is more than twice as great as the 
consumption in a modern central station, 
and there is no good reason why as good 
results should not be obtained afloat as 
ashore. 

A calculation is made for a first-class 
battleship on the basis of 1000 h.p effective 
at the motors, and the conclusion arrived 
at, that it is fair to assume that while the 
average steam consumption can be reduced 
to 75 lbs. per hour, this is 100 per cent in 
excess of that required ſor an electric drive. 
Assuming the average daily use of 800 h. p. 
effective at the auxiliaries at sea, this means 
a, saving of 45 tons of coal per day, or that 
with a given coal endurance (or “‘steaming 
radius”) a vessel can carry from 10 to 20 
per cent less coal; or, expresse:! in another 
way, with the same coal capacity she will 
have from 10 to 20 per cent greater steam- 
ing radius. The average price paid in the 
navy for coal (including stations in all 
parts of the world) is probably at least $7 
per ton, so that in the case assumed there 
is a direct saving in running expense of 
$315 per day for coal alone. The use of the 
present voltage of 80 in the navy is con- 
demned as entirely unsuited for a large 
generating plant, and the three-wire sys- 
tem, or a standard 220 to 250 volt two-wire 
system, is recommended instead. 
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The Single-Phase Induction Motor. 


The article in another colum on the de- 
sign of a single-phase induction motor will 
be found of much interest even by those 
who would not care to construct the ma- 
chine described, as it involves an excel- 
lent illustration not only of the application 
of various alternating current principles, 
Induct- 
ance, power factor, slip, hysteresis, as well 


but of the principles themselves. 


as the principles of the closed-circuit sec- 
ondary, here appear in a concrete form 
that enables the mind easily to grasp their 
significance. We knew, in fact, of no con- 
tribution to the subject which so clearly 
sets in relief the principles of the inductive 
motor as the article by Mr. Heldt to which 
we refer. To those taking up the subject 
of induction motors, the reading of this 
article, followed by the reading of the arti- 
cles in two preceding numbers by Mr. 
Berg, can be recommended as offering a 
means of making a full acquaintance with 
a subject that heretofore has been treated 
in a manner not easy to follow by those 
lacking an acquaintance with higher mathe- 
matics. 


One Hundred Years of Electricity. 


An exhibition is to be held at Como, 
Italy, from May to November of the pres- 
ent year, to celebrate the discovery a cen- 
tury ago by Volta of the primary cell. 
There have been few or no discoveries 
more worthy of being thus marked than 
that of the great Italian. Up to the day of 
his great discovery there was no knowledge 
of current electricity, the only form with 
which acquaintance had been made being 
the static; and the only source of electricity 
was the static machine, which is utterly in- 
significant as a generator of electrical en- 
ergy. The voltaic cell furnished the first 
practical source of electrical energy, and 
in a form that enabled experiments to be 
made which culminated in that of Faraday 
—the base of all our present electrical de- 
velopment. Whether we gage the discov- 
ery by what has sprung from it, or by its 
originality, or by its vastly greater im- 
portance over any previous discovery in 
electrical science, it stands forth as one 
worthy of centennial celebration even unto 
the end of time. 


Central Station Associations. 


A few years ago it was evident from the 
discussions at the meetings of the North- 
western Electrical Association that few 
members were selling current on other 
than flat rates. In view of the generally 


small size of the plants represented, it was 
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consequently encouraging to icarn at the 
late meeting that not only were meter 
rates now considered a necessity, but that 
attention has been strongly turned toward 
differential charges. There can be no doubt 
but that the progress made in this direction 
has been due to the instruction given at 
conventions, which illustrates the great 
value of such associations, particularly 
when representative of the smailer stations, 


whose owners have not the aid of the tech- 


nical staff employed in large plants. Even 
in the case of the latter the comparison of 
notes among managers and engineers 
leads to beneficial results, as has been illus- 
trated in the history of the Association of 
Edison Illuminating Companies, which 
body has been an important factor in 
placing these companies far in the lead of 
most others of similar rank. 


Conductivity of Lamp Filaments. 


It is well known that the conductivity of 
an incandescent lamp filament increases 
during the first few hours of the opera- 
tion of a lamp, and that after this 
first increase it decreases steadily dur- 
ing the entire life of the lamp. Accord- 
ing to an authority on the subject, this 
initial increase in conductivity is due to the 
perfection of the carbonization of the fila- 
ment by the temperature of operation. The 
process of carbonization converts the cellu- 
lose thread, which is a combination of car- 
bon, hydrogen and oxygen, into almost 
pure carbon, thus making a conductor of 
the perfectly non-conducting cellulose. The 
conversion, however, is not complete, and 
in the finished filament there is still some 
hydrogen. This process continues in the 
filament after the lamp has been placed in 
service, and this completion of the carboni- 
zation process is the principal cause of the 
increase of conductivity during the early 
hours of a lamp's life. As soon as this is 
completed there is a decrease in conductivi- 
ty, due probably to a slight wasting away of 
the filament, as is made evident by the 
sooty deposit upon the globe of the lamp. 


Electrolytic interrupter. 

In “Among Our Foreign Contempo- 
raries’ will be found a description of a new 
form of interrupter for induction coils, 
which forms undoubtedly the most import- 
ant improvement in connection with such 
coils that has appeared since the day of 
Ruhmkorff. The device referred to is re- 
markable both for its extreme simplicity 
and the perfection of its action, and ap- 
pears to definitely and ideally solve the 
dificult interrupter problem. Heretofore 
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a weak point of induction coils has been 
the interrupter, and such forms that have 
been devised which have approached being 
satisfactory have also been both compli- 
cated and expensive. 


One of the most valuable points of the 
new interrupter is that it does not involve 
a low inductance in the primary to obtain 
the best results, as in the case of all other 
interrupters. Indeed, the presence of con- 
siderable inductance was found by Dr. 
Wehnelt to be an advantage, actually caus- 
ing the break to be more abrupt. This will 
enable the primary of large coils to be 
wound to almost any desired resistance, 
whereas at present such coils, to give the 
best results, should not have more than a 
single layer, which necessitates often an 
unduly large current in order to saturate 
the core. ö 


Two rate Metering. 

We print on another page an article 
(misplaced in position through the exi- 
gencies of make-up') in which the writer, 
Mr. Lyman E. Reed, considers the subject 
of two-rate metering from the consumers’ 
standpoint. The main argument offered 
would, if well founded, have considerable 
weight, but it rests upon the assumption 
that there is a close similarity between the 
functions of a central station and that of a 
retailer of merchandise. While the selling 
of current may be compared to the sell- 
ing of any other commodity, and in the 
eyes of the consumer be considered an 
identity in fact, there nevertheless exists a 
wide difference between the two functions. 


A central station is primarily a manu- 
facturer of a commodity, and while it also 
retails its product, this does not necessarily 
require that it should not be governed by 
the same considerations that apply in other 
During a dull season a 
manufacturer will, in order to keep his 
plant employed, sell his product at a figure 
far below the average rate, and at no time 
permit small orders to interfere with the 
profitable working of his plant. But aside 
from analogies, which are notoriously un- 
safe criteria, a central station should, as far 
as possible, obtain from &very consumer a 
price for the service rendered wased upon 
the cost of that service. There is nothing 
unreasonable in this view, and as the supply 
of current is almost necessarily a monop- 
oly, the central station manager is in a far 
different position from the retail merchant 
in asking that each consumer shall pay the 
actual cost of the current furnished, to- 
gether with a fair profit, instead of over- 


manufactures. 
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charging those who should receive con- 
sideration, in order to sell at a loss to the 
small or short-hour consumer. 


A system of discounts on bills is a very 
rough way of attempting to do justice to 
the deserving, for it does not necessarily 
differentiate the long-hour from the short- 
hour users. The nearest approach to the 
ideal system appears to be that devised by 
Mr. Arthur Wright, in which the user is 
charged the cost price on the use of the 
part of plant kept for his particular service, 
and the cost of producing the current con- 
sumed, with a profit added. The only ob- 
jection that appears tenable against this 
system is that it does not make allowance 
for those whose maximum demand occurs 
at other than the hour of maximum load. 


Engineering Education, 

The day is not very far distant when the 
engineer graduate was almost invariably 
regarded askance by the employer, and, in- 
deed, 
from any quarter. 


received but little encouragement 
He was apt to be char- 
acterized in terms little complimentary for 
the fault of his college education—for at 
times it assumed the aspect of a fault—not 
only by those who merely echoed the 
opinion of the time, but in good faith by 
others who had, without systematic educa- 
tion attained high rank in the engineering 
world. Even to-day we occasionally hear 
of one who says he would not employ a 
college graduate, but in view of the present 
consensus of opinion, based upon a genera- 
tion of experience, that systematic engin- 
eering education is necessary to engineer- 
ing success, such cases, instead of doing 
ill, are more likely to recall Æsop's fable 
of the sour grapes. 


There were, of course, reasons, though 
mostly illogical, for the prejudice which 
formerly existed against the educated en- 
gineer. Many—perhaps most—of the great 
engineers of the day had risen to eminence 
without the aid of the education decried, 
and few stopped to think that great minds 
will reach the goal, whatever the handicap. 
The profession was based upon methods 
due to a long line of men whose habits 
of thought had little in common with those 
of the college graduate, and the latter, be- 
cause these methods did not appeal to him, 
was often condemned as lacking the en- 
ginecring instinct. Engineering then rested 
largely on empirical grounds, and the suc- 
cessful exercise of the profession required 
even a greater exercise of the judgment 
than at the present day, when this branch 
of knowledge is thoroughly systematized 
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and its data no longer the dicta of author- 
ity but consisting of scientific fact. The 
lack of the seasoned judgment necessary 
under the then condition was probably the 
strongest reason for the unpopularity of 
the graduate, who, because he possessed a 
degree, doubtless thought he was a full- 
fledged engineer. 


e 

Experience through a sufficient length 
of time has vindicated systematic engineer- 
ing education, but no small factor in such 
vindication has been the growth in the 
formerly vituperated graduate of the fac- 
ulty of judgment, without which his edu- 
cation would have been of little avail, and 
the possession of which in a high degree 
enabled the early engineers with but little 
scholastic education to accomplish feats 
that remain the pride of the profession. 
Engineering education, in a broad sense 
does not, then, consist in merely a college 
education, for it implies the seasoning- of 
the judgment, a seasoning that only comes 
from experience with practical affairs in 
which every exercise of the judgment is in- 
exorably checked. 


Any attempt to impart this faculty of 
judgment to the youth at college would 
appear futile, and the graduate goes into 
the world rather as a candidate for en- 
gineer, using that term in its older sense, 
than as a full-fledged engineer, as his de- 
gree may lead him to believe. The engin- 
eering course would therefore appear to 
have for its object the teaching of princi- 
ples, the time for which should not be en- 
trenched upon by practical work that does 
not materially aid such teaching. For prac- 
tical work in college shops and labora- 
tories is not apt to have much influence on 
the judgment, and the practical instruction 
imparted will either not be utilized at all 
after graduation, or form but a very slender 
portion of what.it is necesary to know in 
any line taken up profesionally. Every em- 
ployer has his own mcthods, ard every line 
of work its special features—as a rule, not 
arbitrarily fixed, but due to the conditions 


existing in each case. Consequently, the 


-young graduate has necessarily a period of 


apprenticeship before him—a period in 
which he will learn in an infinitely more 
thorough manner all the practical details 
of the particular line of work upon which 
his livelihood is dependent. On the other 
hand, once graduated he will ordinarily 


have little opportunity and less desire to 


continue the systematic study of principle, 
the habit of mind for which is ideally 
created and maintained in the academic 
atmosphere of a college. 
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DESIGN OF A  H.P. SINGLE-PHASE 
INDUCTION MOTOR. 


BY P. M. HELDT. 


The induction motor described in this ar- 
ticle was designed to be built by amateurs, 
and the aim has been to make it simple and 
easy to construct. 

The motor is designed for a single-phase 
alternating circuit of 104 volts and æ fre- 
quency of 60 cycles per second. It has four 
poles, and, therefore, its synchronous speed 
would be 1800 revolutions per minute. The 
actual speed of the motor at load will be 
about 10 per cent less than the synchronous 
speed. 


The primary or stator has a plain ring 


winding, and the secondary or rotor a so- 
called cage winding, consisting of bare 
copper conductors, embedded without in- 
sulation in an iron core, all conductors be- 
ing connected at the ends. The bearing 
supports are provided with an oil chamber, 
and either a ring or felt self-oiler may be 
used. 

In making the calculations for the motor 
we will follow the method much used in 
transformer calculation, which consists in 
assuming the various losses, and from these 
losses determine the dimensions of the 
parts in which they occur. We will set 
down the efficiency of our machine at 60 
per cent and the power factor at 75, figures 


which obtain in machines of this size on 


the market. The output being % h. p., or 
186 watts, the intake will be k 


= 310 


watts, and the total losses are, therefore, 
124 watts. We will make a preliminary 
division of this loss as follows: 

Primary C’R loss, 25 watts. 

Secondary C’R loss, 15 watts. 

Hysteresis, 40 watts. 

Friction and eddycurrents, 34 watts. 

The primary current at full load will be 
i 5107 From the C’R loss 
140 X. 75 
and the current strength we may now find 
the resistance of the primary circuit, 


= 4 amperes. 


R= > = 1.56 ohms. 


Alowing a current density in the primary 
winding of 2000 amperes per sq. in., we 
find that the wire to be used is No. 16 B. & 
S. The length of this wire, which will have 
a resistance, when warm, of 1.56 ohms, is 
354 ft. 

The ohmic component of the e.m.f. in 
the primary circuit is 1.56x4 = 6.24 volts, 
and the induction or counter e.m.f., there- 
fore *V 104-++-6.24’—2 104 6.24X .75 = 99.42 
volts. 

In a single-phase induction motor the 
Strength of the rotating field is not con- 
stant, but fluctuates. We will base our cal- 
culations, however, on an equivalent rota- 
ting field of constant strength. 

Fig. 1 shows a diagram of the magnetic 
field in the motor. Let N be the flux of 
magnetism that passes through the teeth 
of the stator, between A and B. Then, as 
the magnetic field rotates with a velocity of 
1800 r.p.m., and the conductors are sta- 
tionary, each conductor cuts this number of 
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lines 120 times per second. The mean value 
of the e.m.f. induced in one conductor will 


be ax, and the V mean square, 
NX120X1.1 Rut this value, multiplied by 
108 


the number of conductors, is the maximum 
e.m.f. induced in the primary winding. 
Representing by ne the number of cycles 
per second (60), we may write: 
— 22nNcC 
EV 2 5 

We will allow a maximum magnetic den- 
sity in the stator core of 25,000 lines to the 
sq. in., and make the axial width of the core 
double its radial depth. The maximum 
magnetic flux at any cross section of the 


e. N e 
core is ai The area of the cross section 


; N : 
will, therefore, be The periphery 


5 
of this area is 6, N and taking the 
100000 


length of turn 10 per cent greater than the 
periphery of the core, we have for it the 


value, 1= 6.5 N 
100000 


The number of conductors is equal to 
the total length of wire divided by the 
length of one turn: 


C= 
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the slot and 30 mils at the bottom; also a 
clearance space of 30 mils below the sur- 
face of the teeth. This gives for the dimen- 
sions of the slots a depth of 426 mils and a 
width of 182 mils. 

The cross sectional area of the core was 
5.5 sq. ins., and the ratio of axial length to 
radial depth, 100. We will make the core 
3% ins. long by 1 9/16 ins. deep, which 
approximately satisfies the above two con- 
ditions. 

The mean magnetic density in the teeth 
may be taken at 32,000 lines per sq. in. 
There are in all 550,000 lines, each passing 
through the teeth twice, which is equivalent 
to 1,100,000 passing once. The magnetic 
cross section of the teeth should, therefore, 
be 1100000 — 34.4 sq. ins. Dividing this 

32000 

area by 3.5 ins., the length of the teeth, we 
obtain 9.83 ins., the circumferential space 
taken up by the teeth. The circumferential 
space taken up by the slots is 32 X .182 = 
5.82 ins. The total inner circumference of 
the stator is, therefore, 15.65 ins., and the 
diameter practically 5 ins. 

Some of the lines of force that pass 
through the primary circuit do not enter 
the secondary circuit, but leak around it. 
The leakage coefficient is about 1.2. The 
total lines of force crossing the gap num- 


ber, therefore, 916.600 By di- 


viding this number by the surface of the 


FIG. I.— MAGNETIC CIRCUIT. 


tion (1), transforming and reducing, we 
obtain 
7 12 

N = eo 

We may now substitute as follows: 
E = 99.4, n = 60, L = 4248 (inches). This 
gives N = 275000. 

The magnetic cross section of the field 


core is = 5.5 sq..in., and the length 


of one turn, 6.6 Lei ins. 
100000 


The number of conductors is 4248 86. 
11 


As we have four poles, the number of con- 
ductors should be divisible by four, and we 
will, therefore, take 384 conductors. 

These conductors may be distributed in 
32 slots, giving 12 conductors per slot. We 
will wind these conductors 2 wide and 6 
deep. The diameter of No. 16 double cot- 
ton-covered magnet wire is 61 mils. For 
insulation we allow 30 mils on each side of 


FIG. 2.—DIAGRAM OF STATOR WINDING. 


gap we obtain the mean magnetic density 
in it, 916.60 == 16600 


5 , 

The output of our motor is 186 watts, and 
the allowance for friction 30 watts. The 
total energy transformed from the electrical 
to the mechanical state is, therefore, 216 
watts. The C’R loss in the secondary is 
15 watts. It is a well-known fact that the 
ratio of the motor speed to the speed of 
synchronism is the same as the ratio be- 
tween the energy transformed in the sec- 
ondary to the energy absorbed by it. The 
speed of our motor at load will, therefore, 

2161. 1800 = 1680 r. p.m. When a rotor 
be 23 
of 5 ins. diameter, running at 1680 r. p. m., 
develops mechanical energy at the rate of 
216 watts, the tangential force on its cir- 
cumference is 4.34 lbs. Now a conductor 
a inches in length, carrying an alternating 


current whose V mean square value is I in 
a sinusoidal field of mean intensity, B has 


Marcu, 1899. ] 


IaB 
| 10180000 
it. If there be C conductors, the force is 


CIa B : 
teal Ibs. 
781 bs. We may substitute the 


values of a and B and equate this expres- 
sion to our circumferential force, 
C I: 3.5. 16600 
10180000 a 


a mean force of Ibs. exerted on 


l C I = 760 
The number of secondary conductors, mul- 
s% l 


2 
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CONSTRUCTION OF MOTOR. 


The construction of the motor will now 
be explained, reference being had to the 
accompanying drawings. As the motor is 
symmetrical in both vertical planes, the 
drawings of the stator show it part in full 
view and part in section. 

The stator is built up of discs stamped 
from No. 27 transformer iron. These discs 
have an internal diameter of 5 ins. and an 


FIGS. 3 AND 4.—END AND SIDE ELEVATION, HALF IN SECTION. 


tiplied by the amperes per conductor is, 
therefore, 760. We will put 15 conductors 
on the secondary, which will give a current 
of a little over 50 amps. per conductor. The 
loss in each conductor is one watt, and the 


resistance per conductor, therefore, 


ohm. This includes, of course, the resist- 
ance of the soldered joints and the return 
on the ends, which cannot be exactly calcu- 
lated, but which may be taken at one-half of 
the total, so that the actual resistance of the 


I 


conductor is only ohm. The size of 
5000 


wire of which a length of 3½ ins. has a re- 


sistance of L ohm is No. 8 B. & S., 
5000 


which we will use for the cage winding of 
the motor. The maximum density of our 
equivalent rotating field of constant 
strength was 25,000 lines per square inch. 
We have to make a small allowance for the 
insulation of the discs, and also take into 
account the fact that our actual rotating 
field is fluctuating, which subjects parts of 
the core to a considerably higher magnetic 
density. At 35,000 lines per square inch 
the hysteresis loss per cubic foot at 60 
cycles is 360 watts. There are 129 cubic in. 
of iron in the stator core below the teeth, 
and the hysteresis loss would, therefore, be 
28 watts. In the teeth the magnetic density 
will reach 60,000 lines per square inch. The 
hysteresis loss at this density and frequency 
is 840 watts per cu. ft. There are 17 cu. ins. 
of iron in the teeth, and the hysteresis loss 
is, therefore, 8.5 watts. In the rotor the 
hysteresis loss is practically nil, as the fre- 
quency of the reversal of magnetism is pro- 
portional to the slip of the rotor, which at 
full load is only one-fifteenth the frequency 
of reversal of the magnetism in the stator 
core. Our total hysteresis loss is, therefore, 
36.5 watts, which is well within the limit of 
our allowance for it. 


external diameter of 9 ins. They should 
be varnished on one side with an insulating 
varnish, thinned down so as to form a thin, 
uniform coating on the surface of the discs. 
The discs must be dried before being as- 
sembled. Two disc-shaped brass castings 
of the same internal and external diameter 
as the discs and a thickness of 3/16 ins. 
serve as end plates. These castings have 
four lugs on the outer edge, strengthened 
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equal parts and centermark the division 
points. Drill the center and the division 
joints on the circle with a small drill. 
(About No. 40.) This templet is clamped 
on the brass castings so that the holes on 
the circle come about over the center of the 
lugs. With the same small drill used before 
a hole should now be drilled through the 
brass casting. These holes are then en- 
larged with a %-in. drill. The clamping 
rods are %-in., either Bessemer or cold- 
rolled steel rods, cut off to 614-ins. With 
a H- in. standard die a thread is cut on each 
end of the rod to a distance of 1 ins. 

The disc may now be assembled. The 
clamping rods are not strong enough to 
properly compress the discs, and this 
should be done under a drill press or in a 
vise while the nuts are tightened up. 
Enough discs must be put on to make the 
length 3½ ins. when tightened up. After 
the core has been put together it should 
be chucked in a lathe and a light cut taken 
out of it to make the inner diameter 5 1/64 
ins. Care must be taken not to make the 
bore too large, as this would much reduce 
the efficiency and capacity of the motor. 

The rotor is built up of discs of the same 
material as the stator, 556 in. internal diame- 
ter and 5 ins. external diameter. Two disc- 
shaped brass castings serve as end plates. 
The hole in the center of these castings 
should be finished to 55 ins. 

The shaft is turned up from a piece of 
cold-rolled steel of 34-in. diameter. The 
middle part of the shaft is turned to such a 
diameter that the discs fit over it and the 
ends so as to be a running fit in a 4-in. 
hole. A %-in. thread is cut on each end of 
the middle part of the shaft. 

The discs for the rotor need not be in- 


AMR ELECL O) 


FIG. §.—-END DISC. 


by ribs. Through these lugs the clamping 
rods pass. 

A round piece of sheet iron, 10 ins. in 
diameter, should be procured, from which 
to make a templet. Find the center of the 
sheet iron and lay out a circle of 4 5/8 ins. 


radius. Divide the circumference into four 


sulated but can be built right up on the 
shaft and clamped by the two hexagon nuts 
shown in the drawing. A hole is drilled 
into the shaft through the end plates, as 
shown, and a steel rod or round spike is 
driven into the hole and sawed off. The 
rotor is now put into a milling machine, 
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and, with a %-in. milling cutter, 15 slots 
are cut 3/16 in. deep. The No. 8 copper 
wires have to be driven into these slots. 
They are soldered at the ends to the brass 
end plates, the solder being applied liber- 
ally and made to fill up all around the wire. 
The rotor should now be put in a lathe and 
turned down to a diameter of 4 63/64 ins. 
Care must also be exercised here to avoid 
taking too large a cut. While the rotor is 
in the lathe, the nuts on the shaft are 
turned to }% in. in length. 

We now take the bearing supports, and 
by means of our templet drill the holes for 
the clamping rods. In fastening the tem- 


plet to the castings the centers should be 
made to coincide. In one of the castings 
two }%-in. holes for the binding screws are 
drilled through the center of the bosses 
-provided for this purpose. A piece of soft 
wood is cut that will fit into the oil cham- 
ber. A Hin. hole is drilled through this 
piece of wood, through which the shaft may 
pass. 

The rotor is now wrapped with paper un- 
til it fits tightly in the stator. It is put in 
place and the bearing supports are slipped 
on with the wood in place in the oil cham- 
bers. The bearing supports are fastened 
down by means of nuts on the clamping 
rods. Some babbitt metal should now be 
melted in a ladle, the motor set on end and 
the outer parts of the bearings filled with 
babbitt. The bearing supports should now 
be marked so that they can be put on the 
same way again after they have been taken 
off. Take off the bearing supports, reverse 
the shaft through them and fill up the re- 
maining end with babbitt. The ends of the 
babbitt lining should now be trimmed up, 
the bearings put back on the core and a 
i4-in. reamer run through them. 

We now take the stator core and put it in 
a shaper to cut the slots. The slots are 182 
mils wide and 426 mils deep, and there are 
32 of them equally spaced around the inner 
circumference of the stator core. After the 
slots have been cut, all the sharp edges are 
rounded off with a file and the core is 
cleaned of all iron dust and grease. The 
insulation is next put on. Shellac dissolved 
in alcohol is the best insulating substance 
to stick the insulating material to the core. 
Two thicknesses of pressboard, 15 mils 
thick should be used in the slots, the 
troughs being made about % in. longer 
than the core. The ends and outside of 
the core are insulated in the same manner 
as ordinary direct-current armatures, and it 
will not be necessary to describe this speci- 
ally. Any one not familiar with the method 
of insulating armature cores may refer to 
the descriptions of small motors that have 
appeared in recent issues of the AMERICAN 
ELECTRICIAN. 
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The wire is wound in the slots two wide 
and six deep, while on the outside of the 
core it is wound only two deep. The coils 
are connected as shown in the diagram. In 
the first eight coils the ending of one coil 
is connected to the beginning of the next. 
The ending of the eighth coil is connected 
to the ending of the ninth, the beginning of 
the ninth to the end of the tenth and so on 
until the sixteenth. The beginning of the 
sixteenth is connected to the beginning of 
the seventeenth, the end of the seventeenth 
to the beginning of the eighteenth, and so 
on to the twenty-fourth, where the connec- 
tions are changed again. The beginning 


FIG. 6.—DETAILS OF ROTOR. 


and ending of the whole winding are 
brought out to the binding posts. These 
consist of %%4-in. round-head machine 
screws, 11⁄4 inches long, passing through 
the bearing support, being insulated from 
it by fiber washers and bushings. A tube 
of sheet iron is made, 10 ins. diameter and 
5 ins. long, which will just fit over the cir- 
cular offset on the bearing supports and 
serve to protect the windings of the stator. 
This completes every part of our motor, 
and it may now be assembled. 

The motor is not self-starting, and has 
to be brought up to speed by some external 
means. If the bearings are well aligned, 
as they should be, a vigorous start by hand 
on the pulley will be sufficient to make the 
motor pick up. The motor should be start- 
ed immediately the current is turned on, 
and for this reason a switch should be 
placed convenient to the motor. 


— . —— 
AMENCAN TELEPHONE PRACTICE. 


THE COMMON RETURN SYSTEM. 


BY KEMPSTER B. MILLER. 


Where a number of lines radiate from a 
central point to a number of subscribers’ 
Stations, the cheapest way of arranging the 
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central office after it has passed through 
the coil of the annunciator or signalling 
device. Such an arrangement is shown in 
Fig. 1, and it may be assumed that the 
lines there shown run in the same direction 
—on the same poles or in the same cable— 
to the various subscribers which they serve. 
In each case D is the line drop at the cen- 
tral office, and R represents the entire 
telephone set at the several subscribers’ 
stations. 

It is evident that with such an arrange- 
ment, disturbances in the receivers may be 
produced by any one or all of the causes 
already considered. An electric light or 
power wire, carrying a heavy current may 
cause trouble by electrostatic or electro- 
magnetic induction, or by leakage; and 
moreover, each telephone wire, when in 
use, may be a disturbing wire to all of the 
others. 

As has been pointed out, the proper rem- 
edy for these disturbances is to make each 
line a separate metallic cireuit, and to prop- 
erly transpose the two sides of each circuit 
at frequent intervals where the lines are 
long. This course is followed in most large 
telephone exchanges, and many small 
ones; but it frequently happens that com- 
mercial considerations will not allow it in 
smaller installations. Where this is the case 
a system called the common return or Mc- 
Cluer system is frequently used, with excel- 
lent results. The layout is the same as that 
of the grounded system, with the exception 
that the return of every circuit is made 
through a heavy wire common to all of the 
circuits. A clear conception of the com- 
mon return system may be had by consid- 
ering a heavy wire, Fig. 2, to take the place 
of the earth in a grounded system; each 
line wire being connected to it at or near 
the subscribers’ station after passing 
through the telephone instrument R, and at 
the exchange after passing through the 
switchboard drop D. 

It 1s quite evident that the common re- 
turn system will, if properly installed, re- 
move all trouble due to leakage or earth 
currents; for the entire system of wiring 
may be kept highly insulated from the 
ground and from other conductors. Prac- 
tice, however, differs to a large extent in 
tnis respect, as some companies ground 
the common return wire at the exchange, 
and also at several other points along its 
length, others at the exchange only, while 
others keep it entirely insulated from earth. 
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FIG. I.—GROUNDED SYSTEM. 


circuits, if expense alone is to be consid- 
ered, is to make each a grounded circuit. 
This is done by grounding each line at the 
subscribers’ station after it has passed 
through the telephone there, and also at the 


Probably the reason for placing several 
grounds on the return wire is to effect a 
reduction in the resistance of the return 
path, but this, if needed, should be brought 
about in another way. Probably the 
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best practice in most cases is to keep en- 
tirely free from grounds, although there 
are many who claim to have effected a 
marked improvement by heavily grounding 
the common return at the central office. At 
any rate, this is an easy experiment to try. 
The location of the common return wire 
with respect to the other wires on the 
poles, is a question concerning which there 
is much difference of opinion. Undoubt- 
edly the best way of disposing it, so far as 
the purely electrical considerations are con- 
cerned, is to place it on brackets between 
the two middle cross arms on the poles, 
for then it bears a more symmetrical posi- 
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FIG. 2.—COMMON RETURN SYSTEM. 


tion with respect to all of the line wires and 
is, therefore, better adapted to neutralize 
induction from outside sources. It is, how- 
ever, often put on other parts of the pole, 
sometimes above all the wires, sometimes 
on a bracket just below the top cross arm, 
and frequently below the lowest cross arm. 
The latter is probably the most convenient 
place, as wires led off to buildings will usu- 
ally stand clear of the other wires on the 
pole. 

There is even more difference of opinion 
as to the proper size of the common return 
wire, than its location. An analysis of the 
inductive action from neighboring wires 
may perhaps throw some light upon the 
subject. If we assume that the entire sys- 
tem is insulated from the ground and from 
other conductors, it will be safe to say that 
all disturbances in the telephones due to 
leakage or earth currents will be elimi- 
nated. The only way, therefore, by which 
neighboring wires can affect the telephone 
wires is by induction, and this may be 
either electromagnetic or electrostatic, or 
both. The ideal arrangement of the com- 
mon return wire with respect to the line 
wires would be that in which all were at an 
equal distance from the disturbing wire. 
This condition can only be roughly ap- 
proximated in practice, but in Fig. 3 it will 
be assumed that the disturbing wire, which 
may be a trolley or electric light line, is at 
approximately the same distance from the 
line wires I and 2 and from the return wire 
CR. The lines 1 and 2 are connected to- 
gether at central by the cord circuit C, a 
clearing-out drop being bridged between 
the cord and the common return, and thie 
line drops DD cut out as in ordinary prac- 
tice.. 

It is evident that if no sounds are to be 
produced in the receiver of line 1, the 
points A and B must be of equal potential. 
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Similarly the points a and b must be of 
equal potential for no disturbance to be 
produced in the receiver of line 2, and the 
points C and C for no current to flow 
through the clearing-out drop. It matters 
not if C, a and A are all of different poten- 
tials, the one requisite for silence in the 
receivers being that the two points at the 
terminals of each shall be of the same po- 
tential. The question, therefore, becomes, 
what size of wire shall be used for the com- 
mon return in order to bring about these 
conditions? 

Considering the induction from the dis- 
turbing wire to be electromagnetic, it is 
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evident that the electromotive force set up 
in the several wires will be proportional 
only to their lengths, as their distances 
from the disturbing wire is assumed to be 
the same in each case. The sizes of the 
wire will have nothing to do with the pres- 
sure developed, any more than the size of 
the wire per se affects the electromotive 
force developed in the armature winding of 
a dynamo. In the case of the wire 1 the 
e.m.f. generated in the length CA will equal 
that generated in the length C'B of the 
common return wire. This means that the 
points A and B have the same potential as 
have also C and C’, and no current will 
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perhaps, be a slight tendency for the small 
wires to assume charges of slightly higher 
potential than the larger wire, on account 
of their smaller radius of curvature, but 
this would be so slight as to be negligible 
under the conditions assumed, and would 
be eliminated were the common return wire 
made of the same size as the line wires. 

So far as inductive disturbances from 
outside sources are concerned, it seems that 
the size of the common return wire is prac- 
tically immaterial, with perhaps a slight 
theoretical advantage to be gained by mak- 
ing it of the same size as the line wires. In 
as much as this view is at direct variance 
with all written statements I have seen on 
the subject, it is put forward with hesita- 
tion. 

The same reasoning will show that when 
any one of the telephone lines is considered 
as the disturbing wire, the same conclu- 
sions are reached. 

So far no valid reason has been shown 
for making the common return larger than 
the line wires. There is, however, a good 
reason why this should be done, and this is 
the fact that the return circuit of any one 
wire, is made not only through the com- 
mon return wire, but also through all of 
the other line wires in multiple. Referring 
to Fig. 2, it is evident that currents gener- 
ated in line ABC may find a return path 
through the common return wire, and 
through all of the other wires in multiple. 
In fact all of these return paths will be 
chosen, the current dividing among the 
other line wires and common return, in- 
versely as to their respective impedances. 

The current flowing through these other 
lines would produce cross talk were they of 
sufficient magnitude to do so, and the only 
way of preventing this is to make the com- 
mon return wire of such low resistance that 
practically all of the current will pass 
through it. The fact that the common re- 
turn wire may be made to possess practi- 
cally no self induction, and, therefore, only 
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FIG. 3.—COMMON RETURN SYSTEM. 


flow through the receiver of that line or the 


clearing-out drop. By the same reasoning 
the pressure developed in length Ca of line 
2 will equal that in the length C’b of the 
common return, and no current will flow 
through the receiver of line 2. So far as 
electromagnetic induction is concerned, 
therefore, the size of the common return 
wire is immaterial. 

Considering the question from the stand- 
point of electrostatic induction, it will be 
seen that for a given charge on the disturb- 
ing wire charges of the same potential will 
be induced on each of the line wires and 
on the common return wire. There will, 


the impedance due to its ohmic resistance; 
while the line wires all include in their cir- 
cuits either the receiver and induction coils 
or the bell and drop coils, serves to divert 
nearly all of the current through the com- 
mon return wire, where it belongs. On 
account of the marvelous sensitiveness of 
even poor receivers, a comparatively small 
resistance in the common return will shunt 
enough current through the various instru- 
ments to cause cross talk to a considerable 
extent. 

There is undoubtedly a large amount of 
copper wasted in common return wires, 
and it is probable that a No. 8 B. & S. gage 
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copper will in most cases answer the pur- 
pose. It too frequently happens that larger 
common return wires are used in the hope 
of remedying a difficulty which is due to 
another cause entirely. Cross talk in switch- 
boards and office cables is often attributed 
to the smallness of the return wire, which 
in this case might be increased indefinitely 
without improving the service. 

Of course, the ideal conditions assumed 
for the disposition of the wires cannot be 
attained, and in so far as they are not at- 
tained, induction is likely to occur. 
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INTERIOR WIRING. 


BRANCH CIRCUITS AND CALCULATION 


OF CONDUCTORS. ï 


BY CHAS. E. KNOX. 


The lights having been satisfactorily lo- 
cated in the preceding article inthe building 
selected, the next thing for consideration is 
to arrange the branch circuit work. It 
is presumed that the lights have been lo- 
cated in conference with the architect. If 
this be the case, the next thing to settle 
with him would be the location of the dis- 
tributing centers, the point where the 
mains may rise and to determine what 
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A good central for these groups of 
cut-outs is shown in Figs. 2 and 3. (See 
February number.) Being placed in the 
stair hall, they have the advantage of being 
accessible at all times without being ob- 
trusive. 

In regard to the rising point for the 
mains, no trouble will be found in a frame 
building of this kind, as space between the 
“studs” forming the frame-work for the 
partitions, can be utilized. 

As to the available space for the branch 
ciicuits, no trouble will be found in plac- 
ing these conduits if the beams are 
“furred” for lathing, as the conduits can 
run between the furring strips in one direc- 
tion and between the beams and above the 
furring strips when they run in a. direction 
perpendicular to the furring strips. If no 
furring strips are used, the beams will have 
to be notched for the conduits. 

As to the exact course of the branch cir- 
cuits from the distributing center to the 
various outlets, we will indicate the num- 
ber of branch circuits, the grouping of the 
outlets on these circuits, but will not at- 
tempt to show the exact course or the 
location of the branch circuit conduits, 
Some years ago, a leading electrical en- 
gineer in New York City devised a very 
clever scheme where, by using characteris- 
tic lines and various symbols, not only the 
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article, and in the second place, the sym- 
bols and lines used for that particular pur- 
pose are copyrighted. 

Coming back to the branch circuit work, 
let us commence with the cellar. Run 
one branch circuit from the cellar distribut- 
ing center to the switch at the head of the 
cellar stairs and thence to the three out- 
lets in the cellar, (see Figs. 1 and 2). This 
length of circuit would, of course, be 
shorter than it would be if the circuit orig- 
inated at the first floor distributing center. 

On the first floor we find there are four- 
teen outlets and eighteen lights. If we allow 
three circuits for these outlets, we will have 
an average of six lights to the circuit. We 
might get along with two circuits, but this. 
would allow very little margin for increas- 
ing the number of lights. A fair grouping 
of the lights on three circuits is shown in 
Fig. 2. Where branches are shown here 
at switches (as in the dining room), it is 
intended that one portion of the circuit is 
controlled by the switch (in this case, the 
chandelier), the other portion being con- 
nected back of the switch and therefore 
not controlled by the switch. (See dia- 
gram in a previous article) | 

On the second floor we have ten outlets, 
supplying a total of ten lights. Two cir- 
cuits would be ample, so far as the number 
of lights is concerned. It is questionable, 
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FIGS. I, 2 AND 3.— LOCATION OF LIGHTS AND CIRCUITS. 


space is available for the branch circuit 
conduits. 

Taking up the first of these points, we 
have assumed that the current will enter 
the rear of the house. We will therefore 
place the main distributing center on the 
rear wall of the cellar. Here the service 
switch and meter may be placed without 
taking any space that is likely to be useful 
for other purposes. It can readily be seen 
by inspection, that one center of distribu- 
tion will be ample for each oi the upper 


intended course, but the exact location of 
every conduit could be designated. There 
were also symbols representing the various 
kinds of outlets and even suggesting the 
kind of fixtures intended to be used. Not- 
withstanding the comprehensiveness of the 


scheme, it was so exceedingly simple, that 


any wireman could grasp it in a remark- 
ably short time, by means of a schedule of 
symbols furnished with the plans. We will 
not attempt to do this here, because in the 
first place, it is beyond the scope of this 


however, whether there would be any sav- 
ing in having the lights arranged here in 
two circuits over their arrangement on 
three circuits. Figure 3 shows both ar- 
rangements; the grouping of the lights in 
the rear portion on two circuits being 
shown in full lines, and on one circuit in 
dotted lines. Of course, the circuit work 
could be shortened by “branching” at a 
light outlet, but for the reasons given in a 
preceding article, the objections to this off- 
set the slight saving in cost. 
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The branch circuit work having been laid 
out, the next step is to arrange the feeder 
and main circuit work. In order to do 
this, a sectional elevation of the building 
should be obtained from the architect, 
showing the number and heights of stories. 
A section of the building under discussion 
is shown in Fig. 4 On this section indi- 
cate the distributing centers (diagrammati- 
cally) on each floor. Determine the num- 
ber of lights fed directly through each dis- 
tributing center. In this particular case 
there are three. lights fed from the cellar 
(main) distributing center, eighteen from 
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FIG. 4.—SECTION OF BUILDING. 


the first floor and ten from the second floor 
distributing center. By inspection in this 
case it is readily apparent that one feeder 
with prolongations (mains) will be suf- 
ficient. As there are so few hall lights, of 
course no special provision need be made 
for them. Show the feeder and mains on 
the sectional elevation connecting the three 
centers (see Fig. 4). Then indicate them 
on the floor plans, following as closely as 
possible their definite proposed location (as 
their approximate length is necessary to 
determine their size). Then get the length 
of the mains from the plans and the eleva- 
tion, allowing a certain percentage in addi- 
tion to the calculated length for deviations, 
etc. 

In this case we will assume that the 
length of the feeder from the transformer 
to the main distributing center is 150 ft. It 
will also be taken for granted that this 
feeder is to be supplied by the wiring con- 
tractor and not by the local lighting com- 
pany. The lighting company will, of 
course, supply the transformer and the 
meter. 

_ Theremainingquestion to be settled is the 
amount of loss to be allowed from the 
transformer to the most distant lamp. As- 
sume that this total loss is to be three volts. 
About one volt of this should be allowed 
for the branch circuits. If this be done, 
two volts remain to be divided between the 
feeder and mains. Suppose that of this 
amount, one volt be allowed for the feeder, 
six-tenths for main No. 1, and four-tenths 
for main No. 2. : 

With these assumptions, let us make a 
preliminary calculation of the sizes of wire 
required. If the results obtained from this 
allotment of the losses is not such as to 
give the best results at the least cost, a new 
apportionment of the losses and a second 


kind on all the floors. 
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calculation should be made. Now sum- 
marize the data for the feeder and mains as 
follows: 

Feeder, length, 150 ft.; load, 31 lights; 
loss allowed, one volt; main No. 1, length, 
55 ft.; load, 28 lights; loss allowed, 6-10, 
(six-tenths); main No. 2, length 29 ft.; 
load, 10 lights; loss, 4-10, (four-tenths). 

Using the formula, size in circular mills, 
E No. of lamps X length in ft. X 11.42* 


drop in volts 

we find the following sizes of wires: 
Feeder No. 4, B. & S. wire; main No. 1 
= No. 6 B. & S. wire; main No. 2 = No. 
12 B. & S. wire. As these sizes and losses 
make a good arrangement, we will adopt 
them. 

This practically completes our task so 
far as the plans of this particular building 
are concerned, with the exception of the 
schedules. 

Schedules present a very useful method 
for collecting all the data relating to the 
circuit work, and putting them in a concise 
form. It is well to have a schedule for 
the outlets and lights, giving the number 
of each kind of outlet on each floor with 
2 summary of the total number of each 
A schedule of the 
feeders and mains, giving size of wire, 
length and loss in volts of the feeders and 
mains is almost essential. It is also well to 
make a schedule of branch circuits showing 
the number of outlets and lights supplied 


by each circuit, also a schedule of switches 


giving the outlets or circuits which they 


control. 
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INDUCTIVE LOADS ON ALTERNATING 
CURRENT TRANSFORMERS. 


At the recent Milwaukee meeting of the 
Northwestern Electrical Association, Prof. 
D. C. Jackson read a paper on the effect 
of inductive loads, such as arc lamps, on 
the regulation of secondary alternating cur- 
rent circuits, in which the importance of 
the question was illustrated by examples 
taken from practice. 

As ân illustration, three 5000-watt trans- 
formers for frequency of sixty were taken. 
Each had 2 per cent resistance drop at full 
load and the reactive drops were 3 per cent, 
5 per cent and 7 per cent, respectively. A 
primary pressure of 1120 volts was as- 
sumed and a secondary pressure of 112 
volts. 

In the case of the first transformer, at full 
load the voltage at the secondary terminals 
would be reduced by reactive and ohmic 
drops to 109 volts. With a load of arc 
lamps having a power factor of .7, the sec- 
ondary pressure would become 108 volts, 
thus giving a drop of four volts. In the 
case of the second transformer, the drop 
in the transformer would reduce the volt- 
age to 109.6 volts, while with a load of arc 
lamps having a power factor of 7 per cent, 
the voltage would be reduced to 106.4 volts. 

In the case of the third transformer, the 
secondary voltage would be 109.5 volts 
with a non-inductive load. such as incan- 
descent lamps. With a power factor of 


The constant for 104-volt 16-c.p. lamps. 


133 
50 per cent, which is sometimes met with 
in practice, the secondary voltage would be 
104.1. 

The above illustrations show clearly that 
it is necessary to use transformers with lit- 
tle reactive drop in case inductive loads are 
operated from the same transformers as 
incandescent lamps. Transformers with a 
frequency of 60 should be purchased 
with a guaranteed reactive drop not ex- 
ceeding 5 per cent at full load in any size, 
and not exceeding 3 per cent at full load 
in the larger sizes. Many of the older 
transformers, Prof. Jackson stated, show 
a reactive drop with 60 frequency which 
exceeds 10 per cent at full load and some 
even approach 20 per cent. In the latter 
case, with a resistance drop at full load of 


2 per cent, the secondary voltage with a full 


load of incandescent lamps would only be 
105.5, or a drop of 4.5 per cent; while with 
a secondary load of arc lamps having a 
power factor of 70, the voltage would fall 
to 93.5. High frequencies cause the re- 
active drop to be increased, and Prof. Jack- 
son believes it hardly possible to operate 
together arc lamps and incandescent lamps 
at a frequency of 133. 

A determination of the reactive drop in 
a transformer may be made as follows: 

Short circuit the secondary coil through 
an ammeter and connect the primary coil 
to a lighting circuit through a variable re- 
sistance. Adjust this resistance until a nor- 
mal full load current is indicated by the 
ammeter. Then the reading of a voltmeter 
across the terminals of the primary coil 
gives the total drop of pressure. The re- 
sistance drop is found directly by dividing 
the copper loss of the transformer by the 
ammeter reading and the reactive drop then 
obtained by squaring the drop measured, 
subtracting from it the square of the re- 
sistance drop and taking the square root 
of the remainder. 

Prof. Jackson stated that some arc lamps 
he has tested had a power factor as low 
as 50 per cent, which means that the trans- 
former capacity required for such lamps is 
just twice as great as that required for in- 
candescent lamps aggregating the same 
watts. The capacity of a transformer is 
measured by the current which passes 
through it and with the power factor of 50 
per cent, half of this current is idle cur- 
rent. Lamps that are purchased should be 
tested by central station men for watts ab- 
sorbed in the arc, watts absorbed by the 
lamp, as a whole, and volt-amperes ab- 
sorbed by the lamp. This, he states, is a 
matter of a few minutes’ work, providing 
the necessary instruments are available. 
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SAVING BY THE THREE WIRE SYSTEM. 


ALTON D. ADAMS. 


_A well-known rule of electric circuits is 
that the weight of copper required to trans- 
mit a given amount of energy at a certain 
percent of loss varies as the square of the 
pressure at which the transmission takes 
place for any given distance. 

Recently a writer, evidently not in accord 
with this rule, has stated that “the actual 
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saving in wire by the use of the three-wire 
system is one-fourth when the neutral wire 
is made the same size as the outside wires, 
and when an equal drop is considered, and 
again, these two reductions then consti- 
‘tute a total reduction of area to one-fourth 
the original size, but the loss in the two 
systems will not be the same if this process 
is carried out.” 

Now the purpose and’use of the three- 
wire system is to double the pressure or 
volts at which electric energy is distributed 
to incandescent lamps so that for the com- 
mon cases with the 110-volt lamp and 10 
per cent loss of energy on the two and 
three-wire systems, the two-wire pressure 
would be 110 - 9 = 122.22 volts, and the 
three-wire pressure, 2 (110) . 9 = 244.44 
volts at the dynamo. 

According to the law above stated the 
weight of copper required for the three- 
wire system is three eighths of that for the 
two-wire for the same number of lamps 
and loss of energy in each system, allowing 
the neutral wire to be of the same size as 
each of the outside wires. 

To make clear the several factors in- 


volved in each case, Figs. 1 and 2 are used 


to show the arrangement of each system 
for the same number of lamps. When all 
lamps are burning on the three-wire sys- 


tem the neutral wire does not convey en- 


ergy either to or from the lamps, and it 


81400 


FIG. I.—TWO-WIRE SYSTEM. 


might be disconnected at the dynamo with- 
out changing conditions in the system. 

If, however, at any time more lamps are 
connected to one outside wire and the neu- 
tral than to the other outside and the neu- 
tral, the neutral comes into use as will be 
shown hereafter. 

The size of the neutral wire for any three- 
wire system is usually made the same as 
that of the outside wires, but this is simply 
a good guess as to the amount of work the 
neutral wire may be called on to do; again, 
the neutral is frequently made equal in size 
to the sum of the outside wires, especially 
in buildings, so that a change can be made 
to the two-wire system if desired by con- 
necting the two outside wires as one and 
the double size neutral as the other. 

The subject of direct calculation in the 
three-wire as in the two-wire system is the 
size of the two outside wires, and the size 
can be shown to be but one-fourth as great 
for the three as the two-wire system for the 
same energy loss. 

Consider the case of 100 I10-volt, 0.5 
amp. lamps connected on the two- wire, 
also on the three-wire system under con- 
ditions of 10 per cent loss above stated. 

The amperes flowing in the two-wire sys- 
tem are 100 X .§ = 50, and as the dynamo 
pressure 122.2 minus the lamp pressure 110 
is lost in wiring, the watts consumed in 
wiring are 12.2 X 50 = 610.0. As in the 
three-wire system current passes from one- 
half of the lamps to the other half, the re- 
quired current is but one-half as great as 
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that for the two-wire system, so that for the 
present case the current in three-wire sys- 
tem is 50 X .5 = 25. amps., while the volts 
lost are 244.4 — 220 = 24.4, making the 
watts consumed 244 X 25 = 610.0, the 


same as in the two-wire system, for the. 


same percent of loss. 

It should be noted that, though the total 
variation in pressure for the same percent 
of loss is twice as great in the three as in 
the two-wire system, yet the variation of 
pressure at each lamp, or between either 


FIG. 2.—THREE-WIRE SYSTEM. 


outside wire and the neutral is the same as 
that of the two-wire system; thus the pres- 
sure between the neutral and either of the 
dynamo terminals in above case is 244.4 
— 2 = 122.2 volts, or just that of the two- 
wire system, and of this 122.2 volts, 12.2 
volts are lost in the outside wire from 
either half of the lamps to the dynamo, this 
being the same loss as in the two-wire sys- 
tem. í 

Having proved above, that, for a given 
number of lamps, equal energy is lost in 
each system when the total drop in 
pressure in the three-wire is twice that in 
the two-wire system, the next step is to 
show the relative area and weight of two 
conductors, one of which is designed to 
conduct one-half the amperes with double 
the applied volts of the other, each having 
the same length. - - 

Taking first the two-wire mains with cur- 
rent in them of 50 amps. and pressure loss 
of 12.2 volts, by the formula amperes = 
volts — ohms., 50 = 12.2 + ohms., so that, 
ohms. = 12.2 + 50 = 0.244; that is, the 
two-wire mains muet have a resistance of 
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FIG. 3.—TWO-WIRE, THREE-WIRE SYSTEM. 


0.244 ohms. The three-wire mains have in 
them current of 25 amps. at 24.4 volts, so 
that 25 = 24.4 — ohms., or ohms. = 24.4 + 
25 = 0.976, from which the relative resist- 
ance of the three-wire to the two-wire 
mains is .976 . 244 = 4 to I, or the re- 
sistance of the three-wire mains is four 
times that of the two-wire mains for the 
same number of lamps, distance and loss of 
power. Taking 11 ohms as the resistance 
of a copper wire 1 ft. long and 1 mill diam- 
eter, the size of wire in circular mills for 
the two-wire mains is found from 0.244 = 
11 L+cem. or c.m. = II L . 244, from 
which c.m. = 45.08 L, in which L is the 
total length of wire in mains. 

The three-wire mains having a resistance 
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of 0.976 ohms require a section of c.m. 
11 L 976 = 11.27 L. 

Now the relative area of conductors for 
the three-wire and the two-wire system is, 
from the above, 11.27 L 45.08 L = %, and 
as for the same length weight varies directly 
with area, the weight of conductors is only 
one-quarter as great for the ,three-wire as 
for the two-wire system, length, lamp load 
and loss of power being the same in each 
case, and provided no third wire is re- 
quired. If the third or neutral wire is 
made the same size as either of the outside 
wires, it must have one-half their combined 
weight, which is .25 + 2 = .125 of the 
weight of the two-wire system, so that all 
three wires of the three-wire system weigh 
25 + .125 = .375, or three-eighths the 
weight of the two-wire system. If the neu- 
tral wire is made twice the size of each out- 
side wire the weight of copper for the sys- 
tem will be 0.25 + 0.25 = .5 of the weight 
for the two-wire system. Should a three- 
wire system, having the neutral twice either 
outside wire in size, be connected as shown 
in Fig. 3, with the neutral wire to one dy- 
namo terminal and the two outside wires 
at the other, the loss of pressure or volts 
and of watts in the mains will be twice as 
great as when the system is connected up 


FIG. 4.—THREE-WIRE SYSTEM, UNBALANCED. 


on the three-wire plan. This will be evi- 
dent when it is considered that the am- 
peres, volts, and therefore watts lost in the 
two outside wires remains the same in the 
two as in the three-wire connection, and in 
the two-wire there is an additional and 
equal loss in the neutral wire, since it then 
carries as many amperes as the other two. 

In Fig. 4 is shown a case where the neu- 
tral of the three-wire system comes into 
use, as there are only one-half as many 
lamps between the positive and neutral 
wire as between the negative and neutral; 
in this case the positive and neutral wires 
each take about the same number of am- 
peres to the lamps, and the sum of the 
amperes in these two wires flows toward the 
dynamos through the negative wire, this 
results in poor regulation at the lamps. 

Were there no loss in the mains and 
feeders of the three-wire system, the pres- 
sure at lamps would be constant no matter 
how great the difference in the number of 
lamps between each outside wire and the 
neutral, but as there is loss in any practical 
system of wiring, perfect regulation cannot 
be had, the volts being too high between 
the outside and neutral wire where the less 
number of lamps are connected and low 
between the outside and neutral wire, where 
the greater number of lamps are connected. 
This lack of regulation forms one of the 
greatest objections to the use of the three- 
wire system, and central stations take pre- 
cautions to have the loads on both sides the 
neutral as nearly equal as possible. 


` 
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STEAM AND WATER STOP VALVES. 


GLOBE VALVES. 


Probably this is the most widely known 
form of valve that is used in present engi- 
neering practice. It is a good form of 
valve as far as simplicity and cost are con- 
cerned. Its one great defect is the deflection 
of current through it, not only once, but 
twice. When the stream of water strikes 
the valve diaphragm, it is not only turned 
from the direction it was following when it 
entered the pipe, but the stream or current, 
or some parts of it, are actually reversed so 
that they must flow in exactly the opposite 
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FIG. 5.—‘‘ACORN” GLOBE VALVE. 


direction from which they first entered the 
valve. And in leaving the valve, some of 
the fluid or gas is actually reversed in direc- 
tion again. The loss of pressure caused by 
the above actions is considerable and goes 
far to offset the advantages of simplicity 
and cheapness mentioned above. Indeed, 
the tendency of engineering is toward the 
use of gate instead of globe valves for all 
purposes. But this is a mistake. There is 
certain work for which the globe valve is 
best suited, and the gate valve will not hold 
such work for any length of time. There 
are fields for both valves and they will 
surely find their proper fields—and hold 
them. 
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A well-known form of globe valve is 
shown in the engraving presented in Fig. 
1. It shows a sectional view of the Jen- 
kins Bros. valve, in which the following 
distinctive peculiarities may be noted: The 
opening of the valve is considerable. The 
stem has a long travel, thus bringing the 
disc a considerable distance from the seat 
when the valve is fully open. This con- 
struction in a valve allows the passing mat- 
ter to flow straight through the opening in 
the seat without having to make a quick 
turn under the disc, whicl acts as a baffle- 
plate to deflect the flow across the seat, 
thereby subjecting that portion of the valve 


FIGS. 2 AND 3.—JENKINS DISC AND LOCK- 
NUT, AND KEYED STUFFING BOX. 


FIG. 6.—RENEWABLE DISC VALVE. 


to much more wear and cutting action than 


in a valve like that shown in the engraving,’ 


having a good deal of lift. In fact, a valve 
with a low lift of disc is—or its cutting ac- 
tion is—like a valve that is only partially 
open. We all know how a globe valve 
works which is used constantly for throt- 
tling purposes—it doesn’t last long. The 
high lift of this valve tends to lengthen the 
life of the seat—and the disc as well. 

The disc used with these valves is also 
well known, but there is one or two pecu- 
liarities that all engineers may not be aware 
of. Fig. 2 shows this disc, also the manner 
in which it is held in place by a nut which 
not only allows the packing to be easily 
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removed, but actually removes it when the 
nut is taken off. Another peculiarity is in 
the packing ring. It was designed for a 
packing which would not be spoiled the 
first time sand or other dirt was caught 
between the disc and seat, but would yield 
and let the foreign matter press into the 
disc without doing much damage. Another 
thing about the packing whieh is there, but 
was not searched for, is that the packing 
material has a very great ratio of expansion 
as compared with brass. It is owing to 
this, that if a Jenkins valve be closed when 
very hot, it will leak a very little as soon 
as it gets cold. The packing contracts 


FIG. 8.—RENEWABLE SEAT VALVE. 


more than the body of the valve. It is for 
this reason that engineers, after closing a 
valve, always return to it after a short time 
and give the hand wheel another slight 
movement. The inexperienced engineer 
would at once screw the valve down tight 
when he closed it, thereby spoiling the disc 
the very first time it was used. This or any 
other valve should, on being closed, have 
the disc and seat barely touched together, 
and never forced together with great pres- 
sure by bull strength and stupidity on the 
hand wheel. 

Another characteristic of this valve is the 
method of arranging the packing and gland 
nut so that the latter cannot be turned by 
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the stem imparting motion to the packing 
and thence to the nut. Fig. 3 shows the 
“keyed stuffing box,“ which is made by 
shaping the packing box into a hexagonal 
fonn instead of leaving it round as is the 
usual manner. As there can be no com- 
munication of motion between the stem 
and the nut through the packing, there is 
little chance of the nut being turned off 
when opening the valve—a great nuisance 
with some of the older forms of valves. 


FIG. 9.—COPPER DISC VALVE. 


A valve made upon the same lines as the 
one described above is represented by Fig. 
4. This—the Scott-Jenkins globe valve— 
is made by the Roe Stephens Manufactur- 
ing Company, and is a Jenkins valve to all 
intents and purposes, using the same pack- 
ing and built in pretty much the same man- 
ner. 

The valve illustrated by Fig. 5 is known 
as the ‘Oakes’ acorn” globe valve, and is 


FIG. 16.—BALANCED HYDRAULIC VALVE, 


manufactured by Thomas G. Oakes. The 
principal feature of this valve is the 
locked gland in the bonnet, as shown by 
the detail engravings. The packing does 
not bear directly against the nut, but is 
forced down by a gland which carries two 
lugs, which in turn engage corresponding 
shallow slots in the body of the valve cast- 


FIG. 10.—HEAVY COPPER 
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ing. All valves above and including three- | 


quarters inch are made with the gland 
above described. 

When the brass to brass seat and disc 
valve is not used, some provision must be 
made for the renewal of the discs, for they 
are not expected to last any great Jength 
of time if there is a passage of dirt or of 
any Other foreign substance in the water 
or steam. In the valve already described 
it may be noted that the discs are renewed 


DISC VALVE. 
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attached to the disc which slide on the in- 
side surface of the bonnet of the valve, 
forming a positive guide for the disc so 
that it strikes squarely upon the seat. 

A view of the disc detached is given by 
Fig. 7, and the manner of its connection 
with the valve stem is plainly shown. These 
valves are represented as remaining perfect- 
ly tight under all moderate pressures of 
steam, oil or gas, but for very high pres- 
sures, the manufacturer, the Kennedy Valve 


FIGS. II, 12 AND 13.—-SWIVEL GLAND, STUF- 
FING BOX AND COPPER DISC. 
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FIG. 17.—AMMONIA VALVE. 


by taking out a packing washer and replac- 
ing it with a new one. In the valve shown 
by Fig. 6 the entire disc is removed and 
replaced by a new one, and the packing 
washer in the disc may then be renewed 
at pleasure. By removing the bonnet of 
the valve the disc can be taken out without 
the further use of tools. There are guides 


DISC VALVE. 


FIG. 15.— LEATHER DISC VALVE. 


Manufacturing Company, claims its novel 
feature to be in the renewable seat, instead 
of in a renewable disc. As shown by Fig. 8, 
the seat consists of a ring made of annealed 
copper, slightly wedge shaped and held 
firmly in position by the screw nipple into 
which the ring is inserted. The change is 


FIG. 18.—ASBESTOS DISC 
VALVE. 


made by unscrewing the bushing above 
mentioned and inserting a new one. All 
this can be done by simply removing the 
bonnet of the valve. 

Copper seems to be a favorite substance 
for use in making tight valves, and in the 
form illustrated by Fig. 9 the disc is made 
of that metal. The disc is also reversible, 
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and when one side becomes worn or dam- 
aged it may be turned over and used again 
in that position. This valve is made by 
the Crane company, who also make the 
heavy form of valve shown by Fig. 10. This 
also has fhe reversible copper disc which 
is attached as shown. It will also be seen 
that there is a rounded backing which en- 
gages the under side of the bonnet when 
the stem is screwed out to its fullest extent 
for the purpose of renewing the packing. 
Fig. 10 also shows the manner in which the 
stuffing box is constructed. 

The Crane valves, or at least when so 
ordered, are fitted with a peculiar swivel 
gland stuffing box as illustrated by Fig. 11. 
By this form of gland the pressure is al- 
ways square against the packing, and there 
is none of that sidewise twisting business 
which must take place to a certain extent 
whenever the nut bears directly against the 
packing. Figs. 12 and 13 show details of 
the copper disc, also of the nut which holds 
the disc, and its manner of application to 
the disc and to the stem. 

Figs. 14, 15 and 16 illustrate three valves 
made by the Eynon-Evans Manufacturing 
Company. These valves are the ordinary 
globe, the leather disc, with bronze body 
for acid waters—in the coal districts—and 
the balanced hydraulic globe valve, made 
for pressures of 250, 750 and 2,500 Ibs. per 
sq. in. This valve, it is claimed, is made 
heavy enough to stand the pressure, and 
cheapness is made a secondary considera- 
tion. The lift of disc is quite short, but the 
area of opening between seat and disc is 
about 14 times the area of the pipe to 
which the valve will be attached. 

The construction of the leather disc valve 
is so plainly shown by the engraving that 
little further description is necessary. All 
these valves may be packed around the 
stem while under pressure, without leakage, 
as the engravings plainly show. 

The balanced hydraulic valve, Fig. 16, 
has its disc relieved of pressure by a close 
fit between the elongated disc and the walls 
of the cavity in the bonnet. Then the 
cavity, thus shut off by the disc, is con- 
nected with the discharge side of the valve 
by means of a suitable passage vertically 


FIG. 1I9.—LUNKENHEIMER REGRINDING 
VALVE. ö l 
through the disc of the valve. No matter 


then, how high the pressure runs in either 
inlet or outlet sides of the valve, the disc— 
or plunger, as it may appropriately be 
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called—must always move as easily as if 
there was no pressure at all against the 
valve. 

Another form of high pressure valve is 
shown by Fig. 17, in which the type well 
known as an “ammonia valve” is illus- 
trated. The bonnet is bolted on, instead of 
being screwed, and the stem is fitted with 
a very heavy gland and a follower, both 
being so beveled that the stem packing is 
forced against the stem, rather than square- 
ly downward. 

The valve shown by Fig. 18 is made by 
the Fairbanks Company, and is fitted with 
a disc, the wearing surface of which is vul- 
canized asbestos. It is claimed that the 
asbestos as used in these valves will not 
erack or flake off, thereby making a very 
durable packing. The discs, as shown by 
the detail engravings, are not screwed to 
the stem, but by removing the bonnet, the 
old disc may be removed and a new one 
put on in a very few seconds. 

Several types of regrinding globe valves 
are on the market, and the following en- 
gravings show representative types of them. 
Fig. 19 is the Lunkenheimer, made by the 
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FIG. 20.— EXCELSIOR REGRINDING VALVE. 


Lunkenheimer Company. Unlike most 
valves, the hub is not threaded and screwed 
directly into the valve shell. Instead, there 
is a union nut which screws over the body 
and clamps the bonnet to the body by 
means of a flat ring on the former, which 
lies on top of the body. By loosening the 
union nut, the stem may be rotated without 
working the thread, and if a bit of wire be 
put through the small hole in the disc, that 
will be held rigid with the stem, and the 
valve may be reground with a little soap 
and powdered sand on the disc. After this 
mixture is put on, replace the trimming, 
but leave the union nut loose. The hub 
will rotate and guide the stem while re- 
grinding the seat bearing. 

Fig. 20 shows another regrinding valve— 
the Excelsior“ made by the Kelly & Jones 
Company. The disc is made of a special 
hard alloy. By removing the bonnet and 
inserting a pin in hole shown in engraving, 
the disc is locked to the stem. The bonnet 
thread is then re-entered about one thread 
in neck of valve, when the stem may be run 
down until the thread is disengaged from 
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bonnet. The valve can then be reground 
without further manipulation. 

Still another regrinding valve, the Star“ 
valve, made by the William Powell Com- 


FIG. 21.— STAR REGRINDING VALVE. 


pany, is the subject of engraving No. 21. 
It is claimed that this is the original of all 
lockable loose disc valves, and it certainly 
requires no pieces of wire to be inserted in 
order to lock the disc for regrinding. A 
lock-bar is contained complete in each 
valve, and to use it it is only necessary to 
release the bonnet and the stem can be 
taken out for inspection. A half turn of 
the set-screw will release the lock-bar, 
which will then drop into the slot in the 
disc and may be fastened there by the same 
screw. 

After regrinding, return the lock-bar to 
its original position and fasten it there 
with the set-screw. Wings are provided 
which guide the disc -and prevent all side 
motion to cause undue wear_to the seat. 
This company also makes another form of 
globe valve—not regrinding—which carries 
the regular Jenkins disc packing. 
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ECONOMY OF STEAM PRODUCTION. 


BY A. L. HARRISON. , 


Continuing on the line of the latter part 
of the article in the February issue, I wish 
to call attention to a quite prevalent error 
as to the economy of labor due to “me- 
chanical stokers.” If the coal must be 
shoveled into the hopper, it will require 
quite as much labor per given number of 
boilers operated as when hand-fired fur- 
naces are used. If coal-handling machinery 
be properly placed in connection, there is 
some labor saved, but not to the extent 
usually claimed by interested parties. The 
attempt to save labor in this connection is 
sometimes carried to such an extent as to 
preclude the possibility of proper attention 
being given to the fires, and in such cases 
the waste of fuel and extra repairs more 
than offset the economy in labor. i 

It cannot be too strongly impressed on 
all interested that no mechanical furnace 
will run itself, but must have more or less 
intelligent attention and supervision to 
keep the fires from becoming too thick, or 


so thin as to burn holes in the fire through 


which excess air rushes, destroying econ 
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omy. Then there is attention required to 
feed water, by the damper and other details 
too often neglected with consequent reduc- 
tion of economy. 

I have called attention to the labor item 
that I may take it plain that whatever 
economy may be secured by saving of labor 
in handling either coal or ashes mechani- 
cally, is due to and properly credited up 
to use of conveyers, bins, chutes, etc., antl 
not to the “stoker,” only so far as the 
stoker may help to make handling machin- 
ery practical. 

The type of mechanical stoker known as 
the “automatic furnace” differs from each 
of the other types in almost every import- 
ant practical feature. The specially unique 
feature of this form, however, consists in 
its being self-cleaning as well as self-stok- 
ing, thereby making it not only a different 
type of “stoker,” but also a distinct class: 
or, in other words, an automatic furnace,“ 
rather than a “mechanical stoker;” but, like 
the other “stokers,” this furnace will not 
run itself without intelligent supervision, 
and while the work is less laborious, be- 
cause there is little or no cleaning, there 
can be no reduction in the number of at- 
tendants in small plants, and not to exceed 
one in four in large plants without loss in 
efficiency, unless handling machinery is at- 
tached. The economy, therefore, to justify 
the extra cost for any mechanical furnace 
must be found in the fuel economy that can 
be realized after deducting the cost in fuel 
represented by the steam used to operate 
the mechanism, which, in some cases where 
live steam jets are used to “kill the smoke,” 
amounts to fully 15 per cent of the steam 
produced. 

No reader should wrongly construe the 
above as intended to discourage the use 
of mechanical furnaces. On the contrary, 
it is intended to encourage intelligent se- 
lection and thereby promote the use of such 
as can show real every day economy of fuel 
sufficient to justify the extra cost of in- 
stallation as compared with the ordinary or 
hand-fired forms. The labor saving and 
other utility features then become addi- 
tional inducements, and the economy 
should promote a quite general use of the 
best in both small and large plants. 

Mechanical furnaces, in common with all 
new or improved forms of mechanisms, suf- 
fer from the representations made by those 
who think only of securing a present sale, 
and who, to secure it, lead their customer 
to expect what can by no means be 
realized, and the result is disappointment. 

A dissatisfied user seldom appreciates the 
actual benefits, and in cases where a crude 
or ill-devised form has been “worked off” 
on a user, he becomes soured and con- 
demns indis iminately all mechanical fur- 
naces. This accounts for so many irtelli- 
gent owners of steam plants holding 
strenuously to such ideas as is indicated by 
the following quoted declarations: “No fur- 
nace can beat hand-firing.” “No stcker 
can be crowded.” “All of them will smoke 
if you try to crowd.” Such statements come 
principally from three distinct classes of 
persons, the class whose knowledge is sec- 
ond-hand and unreliable; those who have 
become soured by having been “taken in” 
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by a good talker, or who failed to get 
proper results by reason of lack of intelli- 
gent methods; and, last, but not least, those 
who from self-interest in an inferior form 
are trying to hold up their own by lowering 
the plane of merit due other and more 
meritorious forms. 

As it is natural for all persons of “shady” 
moral practices to decry the existence of 
real excellence, so those who are interested 
in a second or third-grade mechanism nat- 
urally decry the existence of a mechanism 
of like designed purpose which is possessed 
of unusual merit. Much of the prejudice 
existing against use of the mechanical fur- 
naces is due to the chatter of those who pro- 
fess to have a new and improved form which, 
in fact, is only a modification of old or 
discarded forms, and which modification is 
in no practical sense an improvement. 

It certainly is no credit to a mechanical 
engincer to be spending either his time or 
his employer’s money experimenting with 
forms which knowledge of “the state of the 
art” would condemn on sight. How is the 
average man to know how to get at it so 
as to make an intelligent selection? Just 
as the average business man gets at intelli- 
gent selection of any other important sys- 
tem or mechanism for the promotion of his 
business interests. 

One reason why so many fatal mistakes 
have been made in this particular line is the 
fact that so many business men consult 
those who are supposed to know, and 
ought to know, but who actually do not 
know enough about the actual “state of the 
art” to know what the experience has been, 
and know so little about the vital require- 
ments necessary to constitute possible prac- 
tical success that they are more frequently 
led into indorsing a failure, or only partial 
success, than they are instrumental in pro- 
moting the use of a furnace which will re- 
flect credit on their professional knowledge, 
and be a continued satisfaction to their 
client. 

The following quotation: “It will burn 
more coal per square foot of grate and give 
more steam per pound of coal, more steam 


per square foot of heating surface, raise 


steam more readily and maintain any given 
gage pressure more steadily, whether the 
load be regular or irregular, than any other 
form of furnace,” is taken from the circular 
issued and distributed by one of the estab- 
lished concerns which manufactures a me- 
chanical furnace, and is either intentionally 
misleading, or it is an important fact which 
every consulting engineer worthy the name 
should know. 

How many consulting engineers know— 
remember, I say know—whether this 
declaration is in any sense substantially 
true or not? 

I do not say this to discredit the profes- 
sion, but to emphasize the lamented fact 
that no proper attention is given, even by 
those whose profession requires it, to the 
proper construction and arrangement of a 
boiler furnace. 

In proof of this assertion I might cite the 
fact that as yet no engineer or other au- 
thority on mechanical subjects has ever at- 
tempted to publicly discuss the merits of 
“stokers” or mechanical furnaces in any- 
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thing like a thorough manner, or so as to 
impart definite information as to the exact 
“state of the art, or the special difficulties 
experienced or possible benefits to be 
realized. There has been no discussion 
along this line in the American Society of 
Mechanical Engineers’ meetings beyond 
the occasional reading of a paper usually 
dealing in generalities or based upon 
exact knowledge of but a single type. 

Only about a year since a considerable 
portion of the time of no less than three 
sessions of the Franklin Institute was 
gravely occupied listening to papers read 
by representatives of “smoke preventing 
appliances,” most of which would not bear 
intelligent discussion; and there was no dis- 
cussion of either the meritorious or un- 
meritorious, presumably because the mem- 
bers had not sufficient knowledge of the 
subject to venture to discuss it. 

It is for the purpose of stirring up the 
profession to a proper appreciation of the 
importance of this question of the possible 
economics to be realized by a more in- 
telligent use of scientific knowledge re- 
lating to combustion, and of the facts of 
experience in the burning of “steam” coal, 
that I have thus called attention to these 
facts which are prima facie evidence of a 
lack of knowledge, and of a lack of a 
proper disposition and energy to acquire 
the knowledge, necessary to wisely pro- 
mote improvement along this line. 


— 288 — — 
ELECTRIC RAILWAY PRACTICE. 


COMMUTATORS—THEIR CARE AND REPAIR. 


BY JOS. H. SMITH. 


In the carly days of the electric motor 
commutators were not considered a very 
important factor in their construction. 
The segments were thin and small and very 
poorly insulated, mostly with paper, and 
when one gave out it was thrown in the 
scrap and a new one substituted. 

Now everything is changed. When the 
inspector examines a motor for trouble, 
he first looks at the commutator, and in 
most cases by its condition can tell where 
the fault lies. To-day, then, the commu- 
tator receives that respect from the de- 
signer and repair men which is its due, 
with the consequence that most of them 
last about three years. 

In this article some hints will be given 
on the care and repair of commutators, 
but it should be borne in mind that strict 
attention to the former will prevent a too 
frequent application of the latter. 

No rule can be given to govern all 
circumstances, or how often a commu- 
tator should be turned or sandpapered, so 
this will be left to the inspector’s judg- 
ment. For sandpapering a commutator in 
a motor a block of wood should be cut 
the width of the commutator and as long 
as the distance between the brush holders 
will permit. A semicircle should be cut in 
this of the same arc as the commutator, 
and a handle fastened to the back of the 
block. No. 2% is the proper sandpaper 
to use, cut into strips the right width and 
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tacked on the ends, allowing slack enough 
to set well in the circle. The car should 
be run at a very high speed, as this will 
give a smooth surface and clean the com- 
mutator quickly. 

Wipe the commutator free from the flint 
and copper dust and apply a cloth with a 
very little vaseline, which should be wiped 
off with a clean cloth. Be sure and re- 
move the brushes before sandpapering. 
The brushes should not be allowed to 
wear down excessively, as the tension then 
becomes weaker, and they will spark. 
Brush holders should set about one-quar- 
ter of an inch from the commutator. 
Springs should not be so tight as to wear 
a brush out in a couple of days, as this 
wears the commutator unnecessarily. 

When all the segments turn black it 
should be seen that the springs are not too 
weak, or that the commutator is not worn 
out. If only a few of them are black, clean 
the mica cone and band rings with sand- 
paper and look for loose joints. A round- 
nose tool should be used in turning down 
a commutator, and run with a slow feed. 
Avoid square corners on commutators 
which have no bead ring, as a square cor- 
ner leaves a jumping point for the current. 
Bead rings should be cleaned and painted 
with insulating japan very often; shellac 
should not be used. When string is used 
it should be treated in a like manner. 

To clean a commutator remove it from 
the shaft and place it on an arbor setting 
horizontally in a vice. Clean the face of 
the segments with sandpaper, and place a 
band of paper around them, over which 
place a thin steel band two inches wide and 
about one inch shorter in length than the 
circumference of the commutator. The 
ends should be turned up at right angles 
to the ring and reinforced with a piece 
about oneequarter of an inch thick, riveted 
to them, drilled and threaded to receive a 
long screw to draw the ends together. 

When the segments are held together 
tightly with the band, the bolts or clamping 
ring should be taken off and the ring of 
segments removed. These should be 
cleaned inside and on the ends, and then 
tested with the terminals of a four-light 
circuit, going. over every segment; if the 
current runs across from one segment to 
another, clean that spot until it is clear. 
After putting the commutator together, 
set up the bolts and test again. 

If the old mica cone or band rings are 
used they must be cleaned on the surface 
with fine sandpaper. Test for a ground 
with a wire direct from the trolley with a 
fuse in circuit. A commutator cleaned in 
this manner is as good as new. 

When soldering with a blow lamp or 
torch, use great care and try and heat all 
the segments as near alike as possible, as 
an uneven heat changes the temper of 
some of the segments and makes them 
wear faster than others. 

A very good method of soldering is to 
cut the solder into blocks about quarter 
of an inch square, place them over the 
leads, and just heat enough applied to 
melt them. The surplus solder is rubbed off 
with a cloth. A very good flux is made 
from powdered rosin dissolved in turpen- 
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tine or alcohol; acid should never be used. 
The mica should be cleaned with a hack 
saw blade after soldering. 

In replacing either a copper or mica 
segment, tie a rope around the commu- 
tator and remove the clamping ring; then 
loosen the rope enough to remove the de- 
fective segment, and also a good one for 
a pattern. If it is a mica segment take a 
square piece of mica as large as the seg- 
ment and of the right thickness, and place 
this with a copper segment in a vise, with 
the mica in front; file toward the copper, 
which acts as a backing and prevents the 
mica from splitting or tearing. Clamp the 
two together with a hand vise when chang- 
ing the position in the vise. 

If a cut in the mica is not very bad, or 
time 1S precious, mix a paste of soapstone 
or slate grated on a file with shellac and 
apply heat and smoothe with a file. 

When changing or repairing a mica band 
ring, and it cannot be put on whole, cut 
it once and split into three layers on each 
side of the cut for about 3 ins.; then cut 
the layer off the first one 3 ins. from the 
end, the second one 2 ins., and the third 
I in.; cut the other side in like manner, 
only reversing the order of cutting, so that 
they will lap over each other and be of 
the same thickness in the joint. 

Do not cut the mica off square and bring 
the ends together, for if it does not fit well, 
or is too small, there will be an air space; 
and if too large it will wrinkle. 

In fitting new brushes to an old commu- 
tator see that the face of the brush has a 
good contact. Place a lighted match be- 
hind the brush, and the light will show 
where the brush does not touch; then file to 
fit. 
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Lessons in 


Practical Electricity 


CALCULATION OF ALTERNATING CURRENTS. 


In this and a succeeding article will be 
illustrated the manner in which the ap- 
parently whvolved methods for the calcula- 
tion of alternating current phenomena 
arise; that is, the origin of the terms an- 
gle of lag, phase difference, vector addi- 
tion, etc. In order to fix more clearly the 
ideas involved, a numerical case will be 
taken. 

Suppose we have an inductance in an 
alternating current circuit. This induct- 
ance we will assume to be a choke coil hav- 
ing a resistance of .5-ohm and a coefficient 
and self-inductance of 1 millihenry. We 
will also assume that the alternating cur- 
rent has a frequency of 125 periods per sec- 
ond; that is, there are 15,000 alternations 
per minute. Suppose, further, that 10 
amps. as measured by an ammeter pass 
through the coil, and that it is desired to 
know the e.m.f. between its terminals when 
this amount of current is flowing. 

Having once assumed a sine variation of 
e.m.f. and current, but a single point is 
needed in order to construct the curve rep- 
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resenting this variation. Thus, referring to 
Fig. 1, if we know the maximum voltage 
or current, O D, the sine curve can be laid 
down as follows: 

Having assumed the current to be 10 
amps., the maximum value of the current 
will be 1.7 times this, or 17 amps. To any 
scale lay down the circle O M, drawn with 
a radius 17; then divide the semi-circum- 
ference into a number of equal parts, A, B, 
C, etc.; and from these points let fall the 
perpendiculars, Aa, Bb, Cc, etc. Next, di- 
vide a horizontal line, M N, whose length 
is equal to the length of the semi-circum- 
terence of the circle, into as many equal 
divisions as the circumference has been di- 
vided, and transfer the lengths of the per- 
pendiculars to corresponding divisions on 
this line, which will give us the lines Aa, 
Bb, etc. Through these points, draw the 
curve M B D F N, which will be the sine 
curve for a half-period. This can then be 
duplicated below the line to the right for 
the remaining half-period, as shown. 

Referring to Fig. 2, suppose that we have 
in this manner laid down to scalethe current 
curve, C. We wish now to obtain the 
curves showing the drop in the coil due to 
resistance, and the curve showing the drop 
in the coil due to inductance; the resultant 
of these two curves will then be the im- 
pressed e.m.f., which is the quantity de- 
sired. 

To determine the first curve, since the 
maximum current flowing is 17 amps., and 
the resistance of the coil is .5-ohm, the 
maximum ordinate will be C R = 8.5 volts. 
Moreover, since the resistance drop will be 
greatest when the value of the current is 
greatest and zero when the current is at 
zero, the corresponding curve will follow 
the variations of the current curve; in other 
words, will be a sine curve and in phase 
with the current curve. Laying down, 
therefore, the ordinate L R equal to 8.5, we 
have the maximum ordinate of the sine 
curve and the remaining portion may be 
obtained by means of the circle construc- 
tion, as given in Fig. 1. 

To obtain the inductance curve, it must 
be borne in mind that the inductive e.m.f. 
is caused by the cutting in and out of the 
coil of lines of force due to changes in the 
current flowing, and that the more rapid 
the rate of this cutting, the higher will be 
the inductive e.m.f. At any instant the 
number of lines of force within the coil de- 
pends upon the value of the current flow- 
ing therein. It will be seen by reference 
to the current curve, that the current, and 
therefore lines of force change in value 
least rapidly at the peak and most rapidly 
when passing through zero. In fact at the 
instant of passing through the peak, the 
rate change of current and therefore of cut- 
ting of lines becomes zero, and, conse- 
quently, at this instant the inductive e. m. f. 
will be zero. On the other hand, when the 
current curve passes through zero, its rate 
of change, and, consequently, the rate of 
change of the lines of force in the coil due 
to the current, is greatest and at this point 
the inductive e.m.f. will be greatest. That 
is to say, the zero of the inductive e. m. f. 
will be on the same perpendicular as the 
maximum of the current, and the former 
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will be on the same line with the zero of 
the current curve. t 

Knowing the frequency, self-inductance 
and current, we can calculate the e.m.f. 
2rnLC 

1000 
substituting L = 1, n = 125 and C = 17, 
we have for the inductive e.m.f. 13 volts, 
which is the maximum ordinate since we 
have used the maximum value of current. 
The curve of inductive e.m.f. can now be 
laid down in the same manner as that of the 
resistance e.m.f. 

The impressed e.m.f. is the e. m. f. re- 
quired to overcome the sum of the resist- 


from the formula, E = 
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curve; or, in other words, the current lags 
behind both the inductive and impressed 
e. m. fs. In the case of the inductive e. m. f., 
this lag will be seen to always amount to 
one-half a semi- period, while the lag of the 
current behind the impressed e. m. f. is about 
one-half of this. 

The exact amount of the latter may be 
determined by measuring the lengths of 
the distance K S, and of the distance S P, 
representing an entire period. Then the 
ratio of the former to the latter will be the 
lag in fraction of an entire period. Or, if 
the length S P is named 360 deg., then the 
lag K S expressed in degrees will be 360 
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FIG. I. — CONSTRUCTION OF SINE CURVE. 


ance and inductive e. m. fs. At the point N, 
for example, the resistance e. m. f. is N R“, 
while the inductive e. m. f. is N L'. Since, 
however, one of these is below the line and 
the other is above the line, their algebraic 
sum or the impressed e. m. f. required to 
overcome the two, is the arithmetical dif- 
ference between the two, which is N E'. 
At the point L, since the inductive e. m. f. 
is zero, the impressed e.m.f. is equal to the 
value of the resistance e.m.f. at that point, 
or equal to L R. In this manner we can 
proceed and obtain the algebraic sum at 
each point of the resistance and inductive 
e.m.fs., which sum will be the value of the 
impressed e.m.f. at that point. By this 
means we can get the curve E, having a 


multiplied by the ratio above found. In 
the present case, the current lags behind 
the impressed e.m.f. by about one-eleventh 
of a period, or 33 degs. As Fig. 2 shows, 
however, there is really no angle involved, 
the condition actually existing being 
merely that the current and impressed 
e. m. f. do not reach their maximum or 
minimum values at the same time, being 
thrown out of phase a definite amount by 
the inductive e.m.f. 

It will be noticed, that since the inductive 
e.m.f. is at zero when the current is at a 
maximum, and vice versa, the correspond- 
ing curves must differ in phase by a 
quarter- period; or, if we call an entire 
period 360 degs., the phase difference is 90 


FIG. 2.—DETERMINATION 


maximum value of 15, which is the curve of 
impressed e.m.f., and this maximum value 
divided by 1.7 will be the e. m. f. that would 
be measured at the binding- posts of the 
coil by a voltmeter, or 8.8 volts. The scale 
of Fig. 2 does not altogether conform to 
the above data, but the diagram neverthe- 
less serves to fix the ideas; the actual value 
of the impressed e.m.f. was found by cal- 
culation, as will be explained in the next 
lesson, but by a correct geometrical con- 
struction could have been measured from 
the diagram. 

Referring to Fig. 2, it will be seen that 
at S and Q the resistance e.m.f. and cur- 
rent curves cut the horizontal line at the 
same point, and they are, therefore, said 
to be in phase. Considering that the earlier 
it is in time the earlier a curve cuts the 
horizontal line to the left, it will be seen 
that both the inductive and impressed 
e. m. fa. cut this line ahead of the current 
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degs.; or, in still more mathematical lan- 
guage, the current and inductive e.m.f. are 
in quadraturg; or, in still other terms, they 
are quarter-phased, and so on—the dupli- 
cation of nomenclature arising to a great 
extent from the anxiety of a certain class 
of writers to appear original. 

From the above we see that when we 
consider alternating currents in a direct 
manner, we may add and subtract alterna- 
ting voltages and currents precisely as in 
the case of direct-currents. It would, how- 
ever, be entirely impracticable in each case 
to make such a construction as that shown, 
and therefore, the artifice is adopted which 
brings in angles, vector addition and the 
other artificialities which make alternating 
currents so puzzling to the beginner. If 
one at the beginning accepts the language 
and methods referred to as due to artificial 
conditions adopted in order to facilitate 
calculations, he should have no difficulty in 
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a clear understanding of the phenomena 
which otherwise would naturally be a mys- 
tery to him. In the next article will be 
considered the application of the mathe- 
matical properties of the sine curve, by 
means of which alternating current calcu- 
lations are enormously simplified. 
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TWO-RATE CHARGING FROM THE CON- 
SUMER’S STANDPOINT. 


BY LYMAN C. REED. 


Two-rate charging for current is quite a 
recent development in electric practice, 
and arises from the conditions presented 
by the load line of the central stations 
which supply current for light and power 
purposes. In central stations, as a rule, 
there is an abnormal amount of current 
to be supplied from about 4 P. M. until 9 
P. M., and at some time between these 
hours the “peak” of the load line reaches 
its highest point. The plant has to have 
sufficient capacity in boilers and engines 
to meet the demand, notwithstanding the 
fact that the mean load line seldom aver- 
ages over one-third of the maximum de- 
mand. 

In order to try to even up the load line 
—that is, to make the demand on the plant 
as nearly uniform as possible each hour of 
the twenty-four—two rates have been 
much in favor in some localities, the pur- 
pose being to encourage the use of cur- 
rent when the demand on the plant is light 
and to discourage the use of current when 
the peak of the load is on. An even load 
line would reduce the cost of production, 
not only by the increased efficiency of the 
machinery used, but also by lessening the 
fixed charges. However excellent the 
method of two-rate charging may be, nev- 
ertheless the important factor in the whole 
plan is the consumer. ; 

Looking at the question entirely from 
the consumer’s standpoint, which, after all, 
must be the final outlook, it is found that 
the system of charging at different rates 
for current is a very unsatisfactory way of 
selling it for many reasons, among the 
most prominent being the fact that it 1s en- 
tirely unfeasible to educate the average 
consumer up to the theory of two-rate 
charging. In a city with a mixed popwa- 
toin of all nations it is impossible to ex- 
plain two- rate charging to the ignorant 
classes. 

The selling of current may be compared 
to the selling of any other commodity, in 
that nearly every business has what we 
might call a load curve and hours of most 
profitable selling. The adjustment is not 
made, however, in commercial circles by 
selling goods at one price during certain 
hours and at a cheaper rate during others. 
The manifest absurdity of such a course 
appears evident in the case of a dry goods 
store, or similar house, and why is it not 
equally absurd in the selling of current? 
We find in all commercial business the 
price regulated by the amount bought. If 
goods are purchased in large quantities 
certain discounts are secured; if purchased 
in small amounts the buyer has to pay 
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more. This, then, being the usual method 
throughout the world, why should elec- 
tricity be made a singular exception to 
the universal law of demand and price? 
A business house operated upon the sys- 
tem of two-rate charging would be laughed 
at, yet it costs more for them to sell goods 
with an empty store than with a crowded 
one, because the quota of clerks necessary 
to wait upon the people during the busy 
hours has to be maintained during the 
hours of small business. The analogy be- 
tween the central station and the usual 
business house is clearly a suitable one, in 
that the fixed charges, load curve and de- 
mand in each case show a great similarity. 

What the consumer wants is current at 
the lowest price obtainable, and John 
Smith is not satisfied unless he gets it at 
the same price that Paul Jones does. The 
hours during which he uses the current he 
considers, and rightly too, a matter en- 
tirely regulated by his own wishes, and 
does not understand why he should help 
pay for the current which Paul Jones uses 
because the business of the latter neces- 
sitates the use of current at a different 
time of the day. , 

This attitude of the consumer makes 
difficult any system of two-rate charging. 
A sliding scale of discounts is readily ac- 
cepted, as the consumer is entirely fa- 
miliar with this method of buying, and can 
understand it perfectly. A fixed price per 
kilowatt and a fixed discount according 
to the amount consumed seems eventually 
the system which must be adopted as be- 
ing the simplest and most satisfactory. 

The income from a certain amount of 
current produced can be made the same, 
whether charged for according to the de- 
mand or at a fixed rate, and certainly the 
rate which satisfies the consumer is the 
one that should be adopted. It is advo- 
cated that the central station should dis- 
courage the use of current at the time of 
the peak and try to cut it down. As a well- 
known fact, the consumer will not burn 
light in the daytime unless he needs it, no 
matter what the rate may be. His need at 
the time of the peak is just as great as if 
he had not used light all day, and in that 
case, if the rate is high at this time of day, 
he will use some other method of lighting. 
If the central station discourages the use 
of light at the time of the peak by charg- 
ing at a higher rate, they simply lose a 
profitable portion of their load. 

It is our opinion that every known means 
should be employed to encourage the use 
of light at all periods of the twenty-four 
hours and adjust the matter of the peak in 
the plant itself, or by means of sub-station 
Storage batteries. If John Smith wishes 
to burn his lights only for two hours in 
the evening, by all means encourage him 
to do so, as otherwise he might not use 
light at all, and thus the central station 
would lose that amount of custom. It 
sifts itself down to the simple question of 
whether a peak load pays, and under what 
conditions it pays best. 

The question seems to be readily solved 
by the use of accumulators. The peak is 
being stored during the period of light 
load—true at a loss in efficiency of trans- 


AMERICAN ELECTRICIAN 


formation, but at a time when it would load 
up a unit which might otherwise be work- 
ing at half load, and therefore at low ef- 
ficiency. It is therefore evident that the 
question of an even load line must eventu- 
ally, from the very nature of the case, be 
answered by some means in the plant itself, 
and not by a system of two-rate charging. 

A plant operated so that the engine out- 
put is always a straight line would have no 
difficulty in quickly ascertaining the low- 
est figure at which ‘t could sell cnrrent 
with a fair profit. It would then be a mat- 
ter of indifference at what hour the peak 
of the load obtained. The consumer could 
be approached and told that current costs 
so much, and that a sliding scale of dis- 
counts is given, according to the amount 
he consumes. The matter then becomes 
very simple. The consumer is satisfied, 
because all parties are getting current at 
the same price, and hence no jealousy is 
felt. Where different rates have been fixed 
it eventually leaks around that so and so 
gets current cheaper than some one else, 
and then a vigorous complaint is made. 
The company, in order to retain the con- 
sumer, has to concede the lower rate to 
him. These complications and an unne- 
cessary amount of clerical labor can be 
avoided by having a fixed price. 

The load line of the consumer, as a gen- 
eral rule, usually corresponds in a meas- 
ure with the load line of the plant, and it 
is perfectly equitable from the standpoint 
of the central station to encourage by 
cheap rates day and all-night burning. 
The method in itsclf is just, and if it could 
be carried out in minutest detail, with all 
the consumers working in harmony, no 
better way could be found of selling cur- 
rent. But the consumers will not work in 
harmony. One man will not consent to 
be charged at a higher rate than his neigh- 
bor if he can possibly help himself, and so 
the whole problem is thrown off the con- 
sumer’s shoulders and left for the central 
station to solve. 

Everything points to a solution by ac- 
cumulation for doing away with the ex- 
cessive engine peak at certain hours. 

In conclusion, I would add, from the 
standpoint of the consumer, a fixed price 
per kilowatt, with a sliding scale of dis- 
counts, is what is wanted as being the 
most equitable basis of charging. The cen- 
tral station can receive the same income 
from the same quantity of current sold 
without prejudice or favor, and be at all 
times on a harmonious footing with its 
consumers. 

[The above article was received too late 
for insertion in its proper position, ahead 
of the editorial pages.—Ed.] 

— — . — 
Artificial Graphite 


It is proposed to manufacture graphite 
by electrical means, and a factory will be 
erected for this purpose at Niagara Falls in 
the spring. Mr. Edward G. Acheson is 
the inventor of the process, which will also 
be applied in the manufacture of electric 
light carbons, converting the ordinary car- 
bon partly into graphite, thereby improv- 
ing the conductivity and hardness. 
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Owing to an unexpected rush at the time 
of going to press with our last issue, Fig. 
1, which we publish herewith, of Mr. Bax- 
ter’s communication, was left out, and the 
other figures were numbered 1, 2 and 3, 
whereas they should have been 2, 3 and 4. 
Several typographical errors were allowed 
to slip through which are rectified in the 
following: 

In equation (2) the numerator of the sec- 
ond member should be E — r I. In equa- 
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tion (4), the first member is—i. The equa- 
tion at the end of third paragraph on page 
93, should be 
ar’+r)E 
rI =a * E. 
21 ＋ r 

and the line following it should read: 

“Hence, since r I= E, and e=E—rI, 
we have—e = 0.” 

— 2 —AͥL— 


Wastefulness of Live Steam Injectors. 


To the Editor of American Electrician: 


Sir—Mr. Hobart, in his letter in your 
January issue, does not meet my point as 
to the wastefulness of a live steam injector. 
The experiment which he describes will, of 
course, result exactly as he states. In my 
letter I say, with the injector and return 
trap, the heat units in the steam consumed 
are absorbed by the water, and so returned 
to the boiler, the water being heated in 
passing through the apparatus.” So far we 
are at one. My point is, that this rise in 
temperature prevents the absorption from 
exhaust steam of just that many heat units 
per pound of water, and, since these latter 
would be obtained without expense of fuel, 
the heat absorbed in the injector from live 
steam is wasted, although returned to the 
boiler. In other words, this heat, an ex- 
pensive product of the boiler, is substituted 
for heat from exhaust steam, a waste 
product of the engine. 

I think that Mr. Hobart will agree, first, 
that over and above the work of forcing 
the water, no part of the heat in the steam 
used in the injector is really recovered, 
unless the temperature of the feed entering 
the boiler is raised; second, that with a 
proper equipment of exhaust steam feed 
water heaters, the temperature of the feed 
entering the boile- will be the same, 
whether a pump or an injector be used. 

The necessary corollary from these two 
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propositions is, that if a plant be properly 
equipped with exhaust steam heaters, the 
heat of the live steam used by the injector 
is recovered only to the amount of the 
actual work of forcing the water, and the 
remainder is lost. 

Jonn WILSON BROWN, IR. 

Philadelphia, Pa. 
n 2 — 
A Mild Puzzle. 


To the Editor of American Electrician: 


Sir—Having read with much interest in 
the February number of the AMERICAN 
Exvectricran, Mr. J. C. Brown’s “Mild 
Puzzle,” I offer what seems to me to be a 
reasonable explanation. 

When the machine is connected as shown 
in Fig. 2, its field armature and the volt- 
meter offer parallel paths for current from 
the 110-volt mains, a, b. The parallel con- 
nection enables more current to be taken, 
and consequently the motor was dragged 
ahead of its normal speed. 

The 115-volts indicated by the voltmeter 
was caused by the counter e.m.f. of the 
armature acting as a booster to the current 
of the mains, increasing the pressure from 
110 to 115 volts. i 

In Fig. 3, as soon as the mains 
a, b, were cut, the armature sent a current 
around the field magnets in opposition to 
the direction of the previous current from 
the mains, a, b. In reversing the polarity 
of the magnets, the existing lines of force 
had first to be destroyed, and other lines 
of force set up in the opposite direction. 

As the e.m.f. in the armature is depend- 
ent upon the lines of force through which 
the coils pass, as soon as the existing lines 
of force were destroyed preparatory to set- 
ting up lines of force in the opposite direc- 
tion, the cause of the e.m.f. was removed 
and, of course, the current stopped, as the 
experiment proved. In other words, the 
magnets demagnetized themselves. The 
condition of the machine in Fig. 3 was 
similar to a new dynamo when it is run for 
the first time. A few lines of force sent 
through its magnets would cause it to build 
up and run as a shunt dynamo. 

R. L. JOHNSTON. 

Bangor, Maine. 

— — — — 
Obtaining Constant Motor Speed. 


To the Editor of American Electrician: 
Sir—I wish to give your readers the 
benefit of a little bit of experience that 
I’ve had recently, and select this means of 
doing so. My job was to get a No. 3 
Westinghouse motor belted to a wheel 
grinder so as to give an emery wheel 
peripheral speed of about 5000 feet per 
minute. Without entering into a consid- 
eration of the counter belting, suffice it to 
say this emery wheel speed called for an 
armature speed of 1000 r.p.m. The motor 
was first connected up as an ordinary street 
railway series motor, and resistance coils 
put in circuit till the required armature 
speed was obtained. 
speed next day, under apparently similar 


conditions, it was found to be 200 revolu- 


tions too high. The motor was run 


Upon trying the 
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from a feeder subject to ‘considerable 
variation in voltage, but not enough to 
warrant so marked a difference in 
speed. It was noticed that the motor 
pulley grew very warm, evidencing slip- 
ping of the belt. The day upon which 
the first test was made was a cold day, 
the day of the second test a warm one; 
the belt was new. It was therefore con- 
cluded that there was more slipping on the 
warm day, and a subsequent trial proved 
this to be so. It was then decided to make 


the armature speed, in a measure, inde- 


pendent of the very light load which the 
armature was called upon to carry by sep- 
arately exciting its field magnets. By 
means of half a dozen coils taken from an 
old street-car heater the field current was 
made 8 amps., at which speed the arma- 
ture ran at exactly 1100 r. p.m. There was 
no perceptible difference in the speed 
whether the belt was on or off, and the 
speed under similar conditions has been 
found to be the same every day since, ex- 
cept for minor variations due to varia- 
tions of voltage, governed by the time of 
day at which the tests were made. 

The solution of the problem finds itself 
in the fact that on a constant potential cir- 
cuit a series connected motor is inferior to 
a shunt connected motor, and also to a 
separately excited motor, as regards speed 
regulation. The connections adopted 
above are those of a shunt motor, and both 
field and armature are subject to variations 
of voltage, but the effect on the two are 
opposite even if not equal; a reduction in 
line voltage reduces the pressure applied 
to the armature, thereby reducing its speed, 
while, on the other hand, the same reduc- 
tion in voltage weakens the field and tends 
to increase the speed. How far these ten- 
dencies neutralize each other the writer 
does not know. Armature speeds on shunt 
and separately excited motors are less in- 
fluenced by variations in mechanical load, 
because the field circuits are independent, 
and as long as the voltage is constant the 
fields are constant, and therefore do not 
enter as a factor of variation in the speed. 
On a series motor, since field and armature 
are in series, any change which influences 
one influences the other, thereby multiply- 


ing the effect. S. T. Dorman. 
New York. 
— — 2 — — 


An Electrical Paradox. 


To the Editor of American Electrician: 


Sir—In connection with Mr. Laird’s sec- 
ond paradox, it is stated that there is no 
decomposition when an electric current 
forms a closed circuit within an electrolyte. 
May there not be decomposition and re- 
composition simultaneously? When two 
electrodes are placed in water we know 
that if a current passes between them, two 
atoms of hydrogen will appear on one plate 
for each atom of oxygen at the other. But 
if the two atoms of hydrogen and one of 
oxygen should meet before they had taken 
on the state of independent molecules, and 
the influence which separated them were 
reversed, would they not reunite to form 
water? 
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Is it necessary that the separated atoms 
of hydrogen and oxygen be formed into 
molecules of hydrogen and oxygen before 
decomposition can be said to have taken 
place? In other words, will not the elec- 
trolyte be decomposed and recomposed ac- 
cording to the Grotthus hypothesis, even 
though there is no external evidence of 
such action? Ava R. COLEMAN. 

Homer, Ky. 


— 2. — — 
Why There is no Pull on an Armature 
Conductor in a Slot. 


To the Editor of American Electrician: 

Sir—The accompanying explanation may 
assist some of your readers in understand- 
ing why there is no pull on an armature 
conductor in a slot. 

In the accompanying diagram, A is a 
conductor in the air gap, as on a smooth 
core armature, and B is a conductor in a 
slot on an iron-clad armature. Now in a 
given time A and B would cut the same 
number of lines of force and hence generate 


maipi 


FLUX FROM POLE TO ARMATURE. 
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the same e.m.f. But while the rate of cut- 
ting will be the same for A and B, the 
velocity at which B cuts will be much 
greater than the velocity at which A cuts. 
That is, we may suppose a line of force to 
remain in a tooth until the reluctance of its 
path becomes greater than the reluctance 
of the path to the bottom of its slot, shown 
at E, when it will quickly sweep over the 
slot to the next tooth. If A and B carry 
the same current, equal work is done in 
making either cut a line of force, and since 
they both cut a line in the same interval of 
time, the rates of work are equal. But 
since B meets its resistance with a much 
higher relative velocity than A, the force 
required to propel it will be much less. 
We may look at the matter in another 
way. The force on a conductor carrying a 
current depends on the density of the field 
in which it lies. Obviously A lies in a 
much denser field than B and will be sub- 
jected to a greater force. The force on B 
will become appreciable only when the 
magnetization of the teeth is pushed be- 
yond saturation, and some of the lines are 
forced to remain in the long air gap to the 


bottoms of the slots. R. K. WRIGHT. 
San Francisco, Cal. 
— — — — 


Reducing Speed of Motors. 


To the Editor of American Electrician: 


Sir—It may interest some of your many 
readers to hear about what was, to me, a 
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very ingenious method of reducing the 
speed on a multipolar motor used in driv- 
ing the shafting of a street railway repair 
shop. The motor in question was a four- 
pole, compound-wound Thomson-Houston 
100-h.p. street railway generator, ring- 
wound and provided with four brushes 
cross-connected by means of two copper 
half-circles. To reduce the speed two 
brushes had been removed and the remain- 
ing two placed diametrically opposite, just 


Am.Elec. 


FIG. I.—SHOWING PATH OF LINES OF FORCE 
IN DYNAMO FIELD. 


as they would be on a regular bipolar ma- 
chine. This machine had, in fact, been 
converted into a bipolar machine, and as 
follows: 

The fields were so connected that there 
were two norths above and two souths be- 
low, instead of alternate north and south 
as is usually the case. The result of this 
was to have the magnetic lines of force 
run as shown in Fig. 1, instead of taking 
the usual path shown in Fig. 2. To im- 
prove the effect of the compound poles N 
N and S S blocks of iron were placed at 
a b, thereby lessening the leakage from N 
to S, and more evenly distributing the 
work among the armature wires. These 
two norths and two soyths virtually 
amount to the same thing as one big north 
and one big south, so the machine is in 
reality a bipolar, with neutral points on 
the right and left and calling for brushes 
at c and d. 

That the machine ran at much reduced 
speed is due to the fact that with the bi- 
polar field connection and only two brushes 
there were more active armature con- 
ductors in series. In Fig. 2 we have four 
brushes, and we see that the circuit splits 
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FIG. 2.—SHOWING PATH OF LINES OF FORCE 
IN DYNAMO FIELD. 


twice, and that only the armature wires 
included between any two brushes are in 
series. In Fig. 1 the distance between 
brushes has been doubled, hence also the 
mumber of armature wires in series. In 
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other words, the counter e.m.f. has been 
increased, the machine can take less 
current at a given voltage, and there- 
fore must run slower for a given me- 
chanical load. The fact must not be over- 
looked that the effect of dispensing with 
one set of brushes has been to halve the 
capacity of the machine; because when we 
make a two-circuited armature out of a 
four-circuited one it cuts the current ca- 
pacity down one-half, and since the voltage 
remains the same, and since the output is 
the product of voltage and current, the in- 
put is halved. 

To restore the machine to its normal ca- 
pacity it would be necessary to double the 
impressed voltage, thereby raising the 
speed to its rated value. I find in this 
particular case, however, there was no li- 
ability to danger, as the machine was far 
too large for the amount of work assigned 
to it. It is not, perhaps, out of place to 
add that the man who devised this scheme 
does his own cast-welding, builds his own 
cars and trucks (of late), creosotes his 
own ties, does his own foundry work, 
builds home-made air brakes (and they 
work), and blows snow and bricks off the 
track with a home-made motor-driven air 
blast. R. L. Mason. 

Brooklyn, N. Y. 


— ͤ—— 


A Simple Apparatus for Converting Bat- 
tery Current into Polyphase Currents. 


To the Editor of American Electrician: 


Sir—I notice in the “Queries and 
Answers” column of the January number 
the question signed A. O. D. N., “How 
can the rotary field be simply illustrated?” 

Having lately constructed a small piece 
of apparatus for converting battery current 
into two-phase alternating, fcr the purpose 
of illustrating the rotary magnetic field, 
and, thinking that perhaps A. O. D. N.,“ 
or others of your readers would be inter- 
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ested, I send a rough sketch, showing con- 
nections, and a photograph showing the 
apparatus as completed, and also an ex- 
perimental form of a two-phase induction 
motor. 

The diagram shows a modified form of 
apparatus in order to make connections 
clear. A and A, represent two brass cir- 
cles mounted upon an insulating disc. B, 
B and B, B, represent four brass segments, 
insulated from each other. 

One outer segment is connected to the 
inner circle, and the other segment to 
outer circle. 

The two inner segments are connected 
likewise, one to inner and one to outer 
circle. 


: Am. Elec. 
FIG. I.—DIAGRAM SHOWING CONNECTIONS OF 
CONVERTING APPARATUS. 


By providing brushes, as shown, and 
connecting battery with TT, and then ro- 
tating the discs, currents which will pro- 
duce a rotary magnetic field in a two-phase 
winding may be taken from the points 
T: T. and T: To. 

While this does not produce true alter- 
nating currents, which rise and fall grad- 
ually, it will, nevertheless, cause the rotar . 
of a toy two-phase induction motor to re- 
volve rapidly. It also has the advantage 
of using no liquid. CH AS. C. WAITE. 

Newark, N. J. 
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FIG. 2.—APPARATUS FOR CONVERTING BATTERY CURRENT INTO POLYPHASE CURRENTS, 
AND SHOWING SMALL TWO-PHASE INDUCTION MOTOR. 
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To Measure the Current Flowing in a Con- 
ductor Which May not be Cut. 


To the Editor of American Electrician: 

Sir—It is sometimes necessary to meas- 
pension bridge, and the following is a 
method whereby this may be done: 

Let C D be such a conductor, say a cable 
of a suspension bridge. G is a sensitive 
galvanometer of low resistance, A is an 
ammeter, S a storage battery or other 
source of e.m.f. and r an adjustable resist- 
ance. Now, let r be adjusted until the gal- 
vanometer G shows no deflection; then the 
current passing over G D may be read on 
the ammeter A. (For proof, see letter on 
“Electrical Paradox” in the January issue.) 
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DIAGRAM OF CIRCUITS. 


The condition necesary for this measure- 
ment 1s 


e.m.f of storage battery 


Sr dyad 7171. SSVCUFeNt dn C.D; 
resistance of shunt circuit 
and the current in the circuit, of which 
CD is a part, is changed by the amount 
due to the removal of the resistance of the 
conductor from E to F from the circuit. 
St. Louis, Mo. H. L. HoLDEN. 
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A Handy Rule for Magnet Windings. 


To the Editor of American Electrician: 


Sir—If we assume a current density of 
1000 amps. per sq. in., the carrying capacity 
of a circular mil is 0.0007855 amps. The re- 
sistance of a mil-foot of copper wire at 75 
deg. F. is 10.51 ohms. Hence, if E is the 
voltage of the circuit to which the winding 
is to be attached f 


or L=121 XE 
L X 10.51 
where L is the length of the magnet wire 
in feet. lf the estimated length of a mean 
turn about the magnet core is t, the num- 


0.0007855 = 


ber of turns will be —— = N; and if the 
t 


necessary number of amp. turns is M, the 


current the wire must carry will be ——. 


N 


The circular mils necessary to carry one 
amp. at 1000 amps. per sq. in. are 1273: 
therefore, the cross section of the wire in 


M Mt 
circular mils is 1273 —— = 10.5 ——, and 
N E 


the number of the wire may easily be found 
in the tables. These formule, length of 


Mt 
wire = 121 E ft. and size of wire = 10.5 —— 


mils, are much more convenient to apply 
than the formule usually given. 
GEO. H. GIBSON. 
Ann Arbor, Mich. 
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Electrical Catechism 


1 3 

275. Are all electrical measuring in- 
struments based upon the electro- dynamic 
or the electro-magnetic effects of the cur- 
rent? 


By far the greater number of them are, 
but other effects have been used, such as 
the electro-chemical, the heating and the 
electro-static effects. 


276. Whal is the electro-chemical effect 
as used for measuring current? 


When current passes through any liquid 
conductor (unless it be an elementary sub- 
stance, such as mercury) the liquid is de- 
composed, part going to the “anode,” the 
conductor where the current enters the 
liquid, and part going to the “cathode,” 
where the current leaves the liquid. The 
anode is dissolved to some extent. When 
used for measuring, it is customary to have 
as the liquid a solution of some salt of the 
same metal that is used for the anode. In 
the standard form, pure silver is used tor 
the anode, a solution of nitrate of silver for 
the electrolyte (the liquid) and a platinum 
bowl for the cathode. A current of 1 amp. 
deposits 0.001118 gram of silver per second 
upon the cathode. Such an apparatus is 
called a voltmeter. 


277. Is the voltametler an accurate in- 
strument ? 


It is in the hands of skilled operators. 
In fact, the voltameter has been adopted by 
the British and by the United States gov- 
ernments as the standard means for cali— 
brating instruments for measuring cur- 
rents. 


227d. Ls the voitameter used as a com- 
mercial instrument? 


It has been developed by the Edison 


Company and was used by them quite ex- 
tensively for measuring the amount of cur- 


EDISON METER. 


rent used by customers. The meter con- 
sists of a German silver “shunt,” which car- 
ries nearly all of the current and one or two 
voltameter connected in multiple with it. 
The resistance of the shunt and of the volta- 
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meter are so adjusted that 1/975th part of 
the current passes through the voltameter, 
which consists of a bottle containing two 
zinc plates in a solution of zinc sulphate. 
The zinc is dissolved at the anode and de- 
posited upon the cathode at the rate of 
1224 milligrams for one ampere-hour. The 
plates are carefully weighed at the begin- 
ning and end of each month, the loss in the 
weight of the anode divided by 1224 and 
multiplied by 975 shows the number of am- 
pere-hours of current that have passed 
through the meter. Two voltameters are 
used, so that one will check the other. For 
use on three-wire systems the meter is 
double, there being a shunt and voltameter 
oi each outside wire, none being needed on 
the neutral wire. In the early meters 
1/1000th part of the current passed through 
the voltameter. 


279. Does the chemical meter measure 
the watt-hours used by a consumer ? 


No. It measures the ampere-hours only. 
But the voltage is supposed to be kept con- 
stant, so that the ampere-hours should bear 
a definite ratio to the watt-hours. 


280. Can the voltameter be used as_a 
voltmeter for measuring pressure ? 


Not in its ordinary form. It has been 
proposed to make one with a very high re- 
sistance, in which case the current would 
be proportional to the pressure. The 
change of weight of the electrodes might 
then be taken to determine the average 
pressure. This has not been very success- 
ful. 


281. Can the voltameter be used as an 
ammeter ? 


Not directly. The change of weight dur- 
ing a given time measures the average cur- 
rent during that time, so that it may be 
considered as an ammeter when the cur- 
rent remains constant. It is not convenient 
for such purposes and is only used for 
scientific tests. 


282. Is the voltameter suitable for use 
as ameter for alternating currents? 


No. Since the alternating current goes 
first in one direction and then in the other, 
whatever effect might be produced by one 
alternation would be reversed by the next, 
except that in voltameters in which gases 
are produced, some of the gas might es- 
cape between reversals. 


2873. How can the heating effect of the 
current be used for measurement ? 


Since every conductor has more or less 
resistance, it causes a drop in pressure of 
any current passing, the drop being equal 
to the product of current by the resistance. 
This involves the absorption of energy 
equal to the product of current by drops. 
The energy thus absorbed appears as heat, 
which raises the temperature of the con- 
ductor. The amount of heat developed in 
a given time may be measured by an instru- 
ment called a calorimeter, from which the 
current may be calculated if it has been 
constant. This method was a favorite one 
when alternating currents first came inte 
use, but it is inconvenient and is rarely 
used at present. 


é 
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Queries and 


Answers 


How may the carbons and the porous cups of 
sal ammoniac batteries be renewed? D. H. 


Boil them in water. 

I have built a small dynamo, which will not 
work. I can see no fault in the construction, only 
the armature is not exactly round and the field 
magnets at one place are nearly one-half inch 
from the urmature. Can you tell me what is the 
matter? L. D. N. 

Your question is answered in the second 
sentence of your query. 

How much current from a 110-volt circuit, and 
what size of wire, are required for a medium 
electric soldering iron? L. P. 

Two amperes of current will be required, 
and No. 22 iron wire or smaller. 

Will there be any harm in substituting a Ger- 
man silver for an iron resistance in a 110-volt 
direct-current lamp? C. T. 

Yes, but the change will not make the 
slightest electrical difference. 

Is the watt consumption of an incandescent 
lamp proporticnal to the volts? A. T. B. 

Not exactly, as the resistance decreases 
as the temperature of the filament rises. 


How is gun powder exploded by electricity? 
S. F. A. 


By means of a primer containing a fine 
wire, which is heated to incandescence by 
the electric current. 


Is it good practice to short-circuit a high- re- 
sistance gravity line when not in use? J. F. E. 


No, though it should not be kept open 
for long periods without an occasional dis- 
charge to keep it in condition. 


One of our dynamos is a 700-light shunt ma- 
chine, which runs well with a steady load, but 
with less than 60 amps. starts to run away. We 
have two 126-light compound dynamos of the same 
type, which run equally well at all loads. What is 
the matter with the large machine? W. H. 


As the speed of the machine is entirely 
dependent upon the prime mover, the fault 
lies with the latter. 


J have a ſan motor rated at 3 amps. at 6 volts. 
Can I change this into a three-phase rotary con- 


verter by providing a triphase wound armature? 
B. L. G. 


By connecting three rings to equidistant 
commutator bars, you will have a rotary 
converter that will give three-phase cur- 
rents. 

What solution and batteries should I use for 

nickel plating smal! articles? L. P. 
A proper answer to this would require a 
treatise such as can be bought in book 
form. Besides, nickel plating is an art 
that requires skill. 


What are the electrical properties of selenium? 
G. M. J. 


The electrical resistance of selenium va- 
ries with the amount of light to which it 
is exposed, decreasing in sunlight to about 
one-half its resistance in the dark. 


What would be the cost of a storage battery to 
run six 16-c.p. lamps for sixteen hours on one 
charge? Also, the cost of charging the same by 
battery and from a lighting circuit? L. E. B. 


The battery would cost about $400. The 
cost to charge from a primary battery 
would be prohibitive. A central station 
could charge the battery for $1.00 or less. 
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What determines the charging voltage and 
amperes of a storage cell? H. C. S. 

The charging capacity of a storage cell is 
about 2.45 volts; the charging current is 
from 8 to 9 amps. per sq. ft. of positive 
surface, including both sides of the positive 
plates. 


How may an armature be tested for a ground? 
W. S. 


Take the leads out of opposite commu- 
tator bars, when the ground, if single, can 
be easily located in one of the halves. Then 
proceed similarly to locate in a quarter, and 
so On. 

I have a home-made seven-plate, four-cell storage 
battery, which, when charged by a gravity battery, 
will, when running a 3- amp. fan motor, drop from 
8 to 4% volts after ten minutes. If left idle about 


fifteen minutes the voltage recovers to 6% volts. 
What is the matter? W. H. 


The cells are not properly charged. A 
gravity battery will not satisfactorily 
charge a storage battery. Not only is the 
rate of charging small, but a great part of 
the current is wasted. 

A ring armature is wound with No. 18 wire, 
forty-eight turns in a section, 138 sections. What 
would be the effect if four of the sections had 
only twenty-four turns? A. M. 

If the four sections were close together, 
there might be some sparking and heating; 
if well distributed around the armature the 
only difference would be a very slight re- 
duction in voltage at the brushes. 


How is the current capacity of a machine de- 
termined? W. S. W. 


Divide by the voltage, the rated capacity 
of the machine in watts (1000 times the 
kw. rating). If rated in horse-power, mul- 
tiply the horse-power by 746, and divide by 
the voltage. 

Kindly advise me what mathematical books I 
should study in order to thoroughly understand 
the various works on electrical engineering. I 
have studied algebra to quadratics. plane geometry 
and trigonometry. G. E. H. 

Review the three studies mentioned, ex- 
tending algebra, and you will be amply 
qualified, though a knowledge of elemen- 
tary calculus would not be amiss. How 
could you study trigonometry with benefit 
on such a slight basis of algebra? 

I want to build a dynamotor for a 110-volt cir- 
cuit, to give an output of 16 voits and 1 amp. 
Kindly give directions. A. P. H. S. 

If you already have a motor, try a third 
brush, making contact at an angular dis- 
tance from one of the original brushes of 
about 30 degs. on the commutator. If the 
motor is not too small the small current 
taken should cause little or no sparking. 


Why will a car go down a grade faster with the 
power off than with it on? J. B. C. 


It will not do so. In practice, the elec- 
tric power is cut off when the grade is 
entered, and gravity, acting on the car, 
may give it a greater speed than the mo- 
tors possibly could, if the descent is long 
and steep and the car not braked. 


How can I prevent the sulphuric acid from 
creeping up the terminals of sealed storage cells, 
thus loosening the cement and causing corrosion? 

G. J. W. 


The only remedy is to make as good a 
juncture as possible between the cement 
and terminals, and to provide a small vent, 
but this will not insure permanent protec- 
tion. The terminals may be effectually 
protected against corrosion by keeping 
them covered with vaseline. 


probably on the line or in the machine? 
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A friend contends that there are three classes of 
currents—direct, continuous and alternating; 
while I believe there are but two—alternating and 
direct. Who is right? A. C. 

It is correct to say there are direct, alter- 


nating, continuous, pulsatory, undulatory, 


oscillatory, periodic and intermittent cur- 


rents, and these possibly do not exhaust 
the list. The aim should be to know the 
peculiarities of currents, and not waste 
effort on academic distinctions. 


A Wood arc machine flashes at the commutator 
and scars at every twentieth bar. Is the trouble 


B. J. 

The trouble is probably in the armature. 
After the commutator is thoroughly sand- 
papered, measure the resistance between 
the bars at the defective places, and also at 
several other points, thus determining 
whether any portion of the armature is 
short-circuited or contains a poor contact. 

What is the weight of positive active material 
necessary in a storage cell for each ampere-hour 
of discharge? F. E. A. 

According to the chemical theory, for 
each ampere-hour delivered, 4.45 grams of 
peroxide of lead are converted into 5.65 
grams of sulphate of lead; that is, about 1 
lb. of peroxide per 100 amp.-hours. In 
practice, all the peroxide of a plate cannot 
be utilized, and from two to six times more 
than the above amount of peroxide is used. 

What is the probable cause of armature sec- 
tions burning out, the commutator not sparking? 

A. M. 

Among probable causes are insufficient 
insulation; connecting up several coils 
backward; cutting out several coils or parts 
of coils lying within a half circumfe ence, 
which unbalances the two paths of the 
winding, causing one-half to force current 
through the other under conditions similar 
to a short circuit. 

1. Can storage cells discharged to different de- 
grees be recharged in series? 2. Could part of 
sixty cells be connected in multiple on a 110-volt 
circuit and properly charged? 3. What resistance 
would be required for two sets of thirty cells each 
in parallel, if charged from a 110-volt circuit? 4. 


For what capacity should a booster be wound to 
fit the above requirements? L. T. 


1. Yes, but at a loss and with obnoxious 
“boiling” on the part of the cells least dis- 
charged. 2. Yes, but the cells in multiple 
would only take half the current of the 
others, which would “boil” and give off 


noxious gases while the charge of the 


former was being completed. 3. Thirty cells 
would take about 75 volts, and the resist- 
ance required would be, in ohms, 35 di- 
vided by the charging current. 4. Forty 
volts and the amperes of the charging rate. 

What is the relation between the ampere turns 


on an electromagnet and the lines of force which 
pass between its poles? C. A. S. 


The magnetomotive ſorce is the ampere- 
turns multiplied by 1.257. The flux (or 
number of lines of force) is the quotient of 
the magnetomotive force by the reluctance 
of the magnetic circuit. The reluctance 
depends upon the dimensions of the mag- 
netic circuit and the specific reluctance (re- 
luctivity) of the materials entering into it. 
The reluctance of air is unity through 1 sq. 
centimeter 1 centimeter long; that of iron 
is what the air reluctance would be for the 
same section and length, divided by the 
permeability of the particular iron used, as 
found from its magnetic curve. 
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GAS ENGINES: HOW THEY ARE MADE 


The industrial world is becoming more 
and more impressed with the value of the 
gas engine as a factor, both for power and 


for driving electric current- generating ma- / 


chines, and those who have not given much 
attention to the matter will be surprised to 
learn to what magnitude the industry of 
making this class of engines has developed 
in recent years. Among the manufacturers 
of this type of engine the White & Mid- 
dleton Gas Engine Company, of Baltimore, 
hold a prominent place, and it is the 
province of this article to describe some of 
the particular features of this make of en- 
gine and the shop methods employed in 
their construction, as noted on a recent 
visit to the works. 

The works occupy a substantial brick 
building, 220 ft. x 85 ſt., located on Charles 
and Winder streets. The main floor of the 
building is divided lengthways into three 
bays, with a high monitor roof over the 
middle one. A traveling crane spans the 
middle bay, and each of the others are pro- 
vided with two lines of shafting, from 
which, by means of belts, the machine tools 
are driven, so that there are no belts cross- 
ing the middle bay. The company believes 
in taking their own medicine, and employ 
two of their 25 h.p. engines for driving the 
shafting. These are located at the back 
end of the main floor, and power is trans- 
mitted to the shafting by means of them. 

In this connection it may be noted that 
the two engines employed are of the verti- 
cal type, and gasoline is used as fuel, the 
supply being drawn by means of a pump 
from an underground tank, located in the 
yard some distance from the building. A 
pump is attached to each engine, and runs 
continuously, forcing the oil into a small 
reservoir at the end of a standpipe, at an 
elevation a little above the engine cylinder, 
from whence it flows by gravity to the 
spraying mechanism. The reservoir holds 
less than a pint, and is provided with an 
overflow pipe through which any surplus 
oil is led back to the tank, so that there is 
only a very small quantity at any time in- 
side the building. 

The output of the works includes both 
vertical and horizontal engines, rated from 
I to 65 h.p., and designed to consume 
either gas or gasoline. In both types of en- 
gines the cylinders are water-jacketed, and 
when gas is employed the charge is ignited 
by means of an electric spark, a small bat- 
tery of two or three cells being employed 
for generating the current. For employing 
gas a chimney with the usual igniting 
flame replaces the sparking apparatus, and 
the latter will be described later on. 

In each type of engine a trunk single- 
acting piston is employed, which serves as 
a crosshead with the walls of the cylinder 
as guides, and in the vertical engine a 
phosphor-bronze connecting rod is em- 
ployed. In both types a forged crank 
shaft receives the force of the impact, and 
is in all cases provided with two heavy fly 
wheels. The governing mechanism is 
driven by a train of gear from the main 
shaft and is extremely sensitive and accu- 
rate. The valves are of the spindle type 
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and are mounted in cases, which are in- 
serted and bolted to the head of the cylin- 
der. One is made a little smaller than the 
other, so that by removing the cap of the 
larger one, the second may be taken off 
through the same hole. 

A feature that attracts the attention of a 
visitor is the extreme accuracy employed 
in fitting the different parts, especially the 
bearings, which for all moving parts are 
of phosphor-bronze, even for the crosshead 
pin. All the journai bearings are first 
planed up, then the two halves soldered to- 
gether, when they are turned off to accu- 
rately fit the boxes, which are previously 
turned and fitted. The bearings are then 
broken apart, and each half is riveted to 
the box with countersunk copper rivets. 
The shaft is then mounted, and the bear- 
ings scraped until an accurate fit is had 
over the entire surface. In the final fitting 
of the piston they are ground and polished 
on an emery wheel, as are also the valves 
and some of the parts of the governing 
mechanism. All parts of the engine are 
made standard size, so that they are inter- 
changeable, and duplicate parts can always 
be supplied. 

Each engine is carefully tested and rated 
before shipment, provision being made to 
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with which Tobin bronze propellor shaft- 
ing and small propellors are manufactured. 
The offices of the company are located 
on the second floor, over the front portion 
of the building. Both Mr. White and Mr. 
Middleton give attention to the affairs of 
the company, while Mr. G. W. Stanton is 
superintendent of the works. 
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CARD SYSTEM OF CENTRAL STATION 
RECORDS. 


The card system of records is rapidly dis- 
placing the cumbersome and expensive 
methods of former years wherever the vol- 
ume of business renders it applicable. Both 
in saving of expense and in convenience, 
the advantage is so great that once adopted 
the user would never think of returning to 
old methods. By means of this system, 
two subscription clerks in the office of the 
AMERICAN ELECTRICIAN do the work that 
would by old methods require four or five, 
and in an enormously more accurate and 
satisfactory manner. In the advertising de- 
partment the system so simplifies advertis- 


ing records, that a glance through a case 


of cards will, in a moment, give almost any 
information desired. 


1 DATE INSTALLEO DATE CUT OFF 


itt INCANDESCENT LAMPS AODEO REASON CUT OFF 


MADE BY LIBRARY BURETAY. CN'OAGO 


LOCATION OF METERS 


PATENTED MAY 20, 1097 


CENTRAL STATION RECORD CARD FULL SIZE. 


connect with the city gas mains for the gas 
engines with large meters, which measure 
to one-tenth of a foot, so that it is easy to 
determine the amount of fuel each engine 
consumes. There is also provision for test- 
ing with oil fuel, so that the capacity of 
each engine is known and recorded for fu- 
ture reference. 

The spark-igniting mechanism for the oil 
fuel supply consists of a combined case of 
porcelain and brass, with the terminals of 
the moving points placed at right angles 
to each other, and terminating in platinum 
buttons, between which by a make-and- 
break process the spark is produced, the 
platinum buttons being so attached that 


they can be turned should the contact 


points be consumed by the arc. 

The engines are not only designed for 
stationary work but also for supplying 
power to small launches, in which line 
there is a larg: demand, and in connection 


The operation of the various departments 
of an electric lighting plant demands a sys- 
tem of records which is elastic and will 
readily adapt itself to the varying growth 
and changes incidenta! to such a business, 
and is therefore an almost ideal case for 
the application of the card system. 

The problem which confronts the mana- 
ger of an electrical plant is how to handle 
the multiplicity of records necessary to the 
proper management of his system without 
duplication of labor, and consequent loss 
in clerical help. The card system of rec- 
ords as adopted by many of the larger Edi- 
son stations in this country, seems to meet 
the peculiar requirements of the case. In 
the underground, installation and con- 
tract, meter and accounting departments, 
are cabinets containing various colored 
cards, arranged alphabetically, by location, 
in consecutive or numeric order, as the 
case may be, and bearing projections or 
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tabs in various sequences. This apparently 
complicated collation is plain and simple to 
the accountants who handle the records in 
each of these departments. 

For example, one list comprises all the 
consumers, arranged each upon a card in 
alphabetic order, while the tabs in different 
positions automatically indicate the time of 
burning of the lamps used by tliese con- 
sumers. A similar system of cards is 
adapted ſor the classification of the power 
users, and in each case at least two records 
are thus combined on one card, and half or 
more labor saved. Where a consecutive 
numeric arrangement is desired, as in the 
case of meters, a clever device presents it- 
self. This system consists of cards, such as 
the one illustrated herewith in facsimile, 
bearing tabs in ten distinctive positions, 
running from left to right, and designating 
the units. Guide cards are inserted at in- 
tervals of ten, so that the operator may run 
his eye down a list comprising perhaps 25,- 
ooo meters, and instantly detect any num- 
ber without handling the cards, or looking 
from one to the other to locate the one 
desired. 

The card system for central stations as 
devised by the Library Bureau, 125 Frank- 
lin Street, Chicago, is adapted for both 
large and small plants, and for both simple 
and complex system cf records. 
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EXHAUST STEAM HEATING. 


Heating a city or village from a central 
station through underground pipes by 
steam is now so common an occurrence 
that no argument is needed to convince 
people of its feasibility, the system of the 
American District Steam Company being 
in operation in a large number of places— 
in many, for fifteen to twenty years past. 
The efficiency of the exhaust steam system 
has been tested under the most trying cir- 
cumstances and always with the most fa- 
vorable results. During the extreme cold 
of the second week of February of the pres- 
ent year, the steam companies kept their 
customers warm, while in some of the 
natural gas towns, where a steam system 
was also in operation, the gas people were 
nearly frozen out. The New York Steam 
Company, supplying 1500 or more custom- 
ers with heat and power, kept steadily 
along through the extreme cold and block- 
ade of snow and ice, while many office 
buildings, heated in the usual way, were 
compelled to suspend until the blockade 
could be raised. 

The electric light and electric railway 
companies are beginning to realize that 
they have resources which they have not 
properly appreciated. They have seen ninc- 
tenths of their steam flowing from the ex- 
haust head, regarding it as a waste product 
of no value. They find now that there is 
as much demand for heat as for light or for 
power, and that by piping their exhaust 
steam around town to heat all kinds of 
buildings, many thousands of dollars may 
be realized from the salè of this waste prod- 
uct. The heating fits in nicely with the 
other branches of the business, requiring 


AMERICAN ELECTRICIAN 


no additional office force, and very little 
additional fuel. 

In laying steam pipes for this purpose, 
as in other branches of business, it pays 
to do thorough work. When properly in- 
sulated and drained, tests show that in a 
mile of continuous pipe the loss by con- 
densation will not be more than 1 per cent 


to 5 per cent, depending on the size of the. 


pipe; while with slip-shod work where the 
protection is a box made of boards, the loss 
will be 25 per cent, as some have found to 
their sorrow. When there is a continuous 
loss of this kind the aggregate soon be- 
comes startling. This emphasizes the 
necessity of thorough work whenever it 
is undertaken. Steam being a light fluid, 
it flows rapidly to its destination, requir- 
ing only the pressure generated by the 
boiler of the central station, hence its 
adaptability to use in long pipe lines. 

One exhaust electric plant now in opera- 
tion is heating 12,000,000 cu. ft. of space 


through 5600 ft. of pipe, and with the mer- 


cury 11 deg. below zero, an initial pressure 

at the station of only 4½ Ibs. was required, 

no part of the pipe being larger than 12 ins. 
—ꝛ— — — 


DRAFT WITHOUT A CHIMNEY. 


Two years ago at Jamaica Plain, in the 
suburbs of Boston, there stood a tall chim- 
ney upon which the B. F. Sturtevant Com- 
pany was entirely dependent for produc- 
ing its draft for the operation of its boilers. 
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the fireman has nothing to do but shovel 
coal. : 

The fan works by suction, draws the 
gases from the boiler flue and forces them 
out through a short stack extending only 
31 ft. above the boiler room floor. The 
draft which may be produced is two or 
three times stronger than that of the chim- 
xey which has been discarded. The weather 
inakes no difference, the draft is just as 
strong on damp and muggy days as on 
those that are crisp and bright. 

Though it barely extends above the roof 
of the surrounding buildings, no trouble 
whatever is experienced from smoke, for 
the simple reason that when draft is pro- 
duced in this way, no smoke is made. The 
utter uselessness of the old chimney has 
been so clearly demonstrated that it has 
just been taken down for the sake of the 
bricks it contained. There is thus pre- 
sented the novel sight of a large manufac- 
turing plant covering a half a dozen acres 
with no apparent means of producing the 
draft; the little steel plate stack being visi- 
ble only from certain points. 

The cost of the entire mechanical draft 
equipment including the stack was less than 
one-half that of a new chimney, because of 
the stronger draft much cheaper fuel 
is burned than was possible with the 
chimney, the saving being nearly a 
thousand dollars a year. In another 
boiler plant of t1000-h.p., the full sav- 
ing is $6,500 per year. At the same time 
the amount of steam generated may in 


STURTEVANT WORKS, WITH AND WITHOUT CHIMNEY. 


Changes in the arrangement of the works 
necessitated moving the boiler plant, but, 
of course, it was out of the question to take 
the chimney along. In its stead a fan 
blower was installed on top of the boilers 
and provided with a special ‘engine to drive 
it at just the speed required. It is auto- 
matically regulated so that less than 1 Ib. 
drop in steam pressure greatly increases 
the draft, starts up the fire and brings the 
pressure back where it belongs. It is thus 
kept the same hour in and hour out, and 


either case be readily increased to double 
that for which the boilers are rated. In 
other words, it is possible with mechanical 
draft to use much smaller boilers and still 
produce the required amount of steam. 
The fan can. be built of any size and ex- 
actly adapted to any location and regulated 
to suit the requirements. No heavy foun- 
dations are required, it seldom requires 
valuable floor space, and being portable 
need not remain, like the chimney, a 
monument of departed industry. 


New Apparatus 


and Appliances 


INCANDESCENT LAMP PHOTOMETER. 


The accompanying illustrations show a 
modification of the Queen Standard Photo- 
meter as made especially for incandescent 
lamp photometers, in which but a small 
amount of time can be placed individually 


on the lamps in testing them, yet great ac- 
curacy is required. 

Fig. 1. shows the complete instrument. 
At the left is a pedestal of iron carrying a 
stage, screen and curtain, and supporting 
one end of the photometer bar. An adjust- 
able lamp support on the stage holds a 
secondary standard, a 16-c.p. incandescent 
lamp. This is standardized by comparison 
with a pair of certified lamps furnished 
with the photometer. 

The pedestal on the right supports the 
other end of the photometer bar and carries 
a screen and an automatic rotating socket. 
The photometer bar carries a metal scale 
graduated in inverse squares and having 
the 16-point centrally located. By this ar- 
rangement the photometer reads directly 
in candles when using a 16-c.p. standard. 
The scale is inclined from the vertical so as 
to be illuminated by the test lamp and ren- 
der the graduations legible. 


¢ 
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The photometer carriage illustrated has a 
screen of the Lummer-Brodhun type, an 
optical screen of great accuracy. When 
so desired cither a Bunsen or Leeson 
screen may be substituted. 

The two rheostats below the photometer 
bar are for controlling the potential on the 


standard and tests lamps respectively. They | 


have each about goo steps and permit of so 
small a variation of the c. p. or potential 
as to be imperceptible on the most sensi- 
tive voltmeter. 

The rotating socket supported by the 


right pedestal is more clearly shown in 


Fig. 2. The main driving shaft. A, is hol- 


FIG. I.—INCANDESCENT LAMP PHOTOMETER. 


low and journaled in a step. U. It has at- 
tached to it a pulley, D, driven from some 
power shaft and a friction driving pulley, 
B. This shaft runs at 180 r. pm. Within 
this shaft is a central one. E, carrying a 
plate, C, and the screen, F. Upon the 
plate. C, are mounted two rotating sockets. 
G. H. They have journals swung from 
centers at X, and adjustable boxes at the 
bottom. Spring plugs keep a suitable pres- 
sure between the friction pulleys, B, I, 
and I. Collecting rings and brushes carry 
the current to the lamp. 

At J, is a lever which engages in the 
plate, C, preventing it from moving. Under 
this condition, the main shaft, A. which is 
continuously rotating, will cause both 
lamps to revolve about their own axes at 
180 r.p.m. If, however, the lever, J, is mo- 
mentarily released, the lamps will revolve 
about the axis of the main shaft and one re- 
place the other. 
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At K, is a release which attaches to a 
pedal below. Depressing this throws over 
the shaft of the rotating socket which hap- 
pens to be there, releasing the pulley. I. 
irom the driving pulley, and at the same 
time stopping the lamp. 

The operation is as follows: When the 
operator at the photometer has tested the 
lamp, Y, the operator at the socket trips 
the lever, J, and the lamps exchange places. 
In so doing they exchange brushes, and, 
therefore. circuits. This construction is to 
permit of having lamp at Y, on normal 
voltage and lamp at Z, on low voltage. By 
this arrangement the operator in adjusting 
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lamp at Z, is not annoved by a strong light. 
After exchanging the lamps, the operator 
depresses pedal and by means of the re- 
lease, K. stops lamp Z. It is then removed 
and another substituted. Releasing the 
pedal starts the lamp rotating slowly or 
fast as may be desired. If not running 


‘truly, it may be pressed to one side and it 


will stay where it is placed. This is accom- 
plished by using a special socket, N. It 
is adapted to take lamps without base and 
has fluted contacts to secure a proper ad- 
justment of the lamp terminals. When the 
lamp runs truly, the lever, J, may be 
tripped. exchanging the positions of the 
two lamps as before. 

Tt will be seen that the apparatus, of 
which Queen & Co., 1010 Chestnut Street, 
Philadelphia, are the manufacturers, is well 
made, serviceable and quite automatic, en- 
abling lamps to be tested with great ac- 
curacy and facility. 


Marcu, 1899. | 


TELEPHONE MAGNETO BELLS. 
The magneto bell illustrated herewith is 
intended especially for telephone service, 
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during transit, they are liable to spring the 


field, thus causing the armature to bind. 
In this case the magnets are held by short 


FIG. 2.—INCANDESCENT LAMP PHOTOMETER. 


both local and long-distance. In the con- 
struction of the generator a departure will 


be noted in the manner of securing the per- 
manent magnets to the field. Usually this 
is done by bolting through from one side 
to another, and if the bolts are tightened 
up sufficiently to keep magnets in place 


FIG. 


bolts which enter into projections in the 
field pieces. and can therefore be firmly 


secured without danger of any springing 
resulting. 

The generators are equipped with géars 
or chain and sprocket, the former being 
the method illustrated. The gears are fine- 
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ly cut, have an extra wide face and are 
practically noiseless in operation. The 
flexible method shown in the illustration 
for attaching the pinion to the shaft, as- 
sures a steady and uniform movement of 
the armature while passing through the 
varying magnetic field. 

The armature is made of soft laminated 
iron, asscinbled on a steel shaft, accurately 
fitted and thoroughly insulated. Nearly 
twice the output is secured by this kind of 
armature over the usual cast-iron form. 

As the shunt depends for its operation on 
natural forces only, there are no springs to 
Let out of order, and it is reliable under all 
conditions. The slightest movement of the 
armature opens the circuit immediately, yet 
a circuit of practically no resistance is posi- 
tively established whenever the armature 
comes to rest. The granules are silver 
plated, which insures always a reliable con- 
tact. The case is hermetically sealed. 
which effectually prevents any oil or dirt 
reaching the contacts. The illustration 
shows the shunt as it appears, both open 
and closed. 

The method of supporting the armature 


FIG. I.—TELEPHONE MAGNETO BELL. 


and at the same time holding the few parts 
rigidly in proper relation to one another, 
the facility with which such adjustment can 
be accurately made, simply by turning one 
screw, which raises or lowers the yoke 
carrying the armature, will commend the 
striker used to telephone men generally. It 
will be observed that the armature is always 
maintained centrally over the pole pieces, 
and in the best possible relation to them 
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as well as to the permanent magnetic 
field. 

The method used of hardening and tem- 
pering the permanent magnets, which are 
made of a special grade of magnet stecl, 
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gives them the greatest possible degree of 
magnetic saturation. Each magnet is care- 
fully tested and has to lift a standard soft 
iron bar before being passed. The manu- 
facturers are the Holtzer-Cabot Electric 
Company, Brookline, Mass. 


BLECTRIC PUMPING. 


A neat and compact pumping outfit for 
house tank and similar service is shown in 
the accompanying cut, being a Worthing- 
ton pump direct-connected to a General 
Electric motor. The pump is of a type 
which is in use for a great variety of pur- 
poses, but is especially designed to supply 
the reservoir tanks of high office buildings 
and residences, where the pressure carried 
in the city mains, insufficient to elevate 
water above the lower stories, must be re- 
inforced by pump pressure. The motor is 
connected to the pump entirely by belt, and 
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ELECTRICALLY DRIVEN PUMP. 


as no cut gears intervene, its operation is 
noiseless. 

The motor is of the C. A. type—a type 
designed and manufactured by the General 
Electric Company to meet a demand for 
motors adapted to the direct application of 
power to small machines. It is built in ca- 
pacities of 2 h.p., 1 h.p., -h. p. and -h. p. 
The first three are wound for use on 115, 
230 and 500-volt circuits, and the %-h.p. 
being wound for 115 volts only. They are 
light and compact and occupy very little 
floor space, while they may by a single 
change in the position of the bearings, be 
run in any position. The magnetic circuit 
is of laminated instead of cast iron; the 
armature and toothed laminations with 
coils made up and insulated before appli- 
cation. The motor is mounted upon the 
base of the pump, making the combination 
one of the most compact on the market. 
The motor is stopped and started by an 
automatic switch operated by a float on 
the water in the tank. These pump com- 
binations are built for capacities of 200 and 
500 gals. as required. 
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REMOVABLE FUSE HOLDER. 

We illustrate herewith a little device in 
the shape of a removable fuse holder, 
which is coming into favor with engineers, 
architects and contractors. As its name 
implies, it is a fuse holder which can be re- 


moved at pleasure from the circuit. In 


fact, in connection with suitable clips, it 
constitutes a switch in which the fuse con- 
nections are made on the movable part. 
As will be seen from the illustration, the 
fuse is attached directly to the switch 
blades, and thus docs away with the neces- 
sity of having separate fuse connections 
provided on the clip blocks. 

The two blades at one end are provided 
with pins which fit into appropriate slots 
in the clips, and when so arranged the fuse 
holder can be operated in the same man- 
ner as an ordinary knife switch When the 
fuse melts from any cause the fuse holder 
can be lifted out and taken away to be re- 


fused at any convenient place. Or, as the 
fuse holders are interchangeable, a pre- 
viously fused holder can be substituted. 

Guards are located over the fuse, and 
prevent the fused metal from reaching the 
hand should the fuse blow while the holder 
is being inserted on a bad circuit. These 
guards also prevent the fused metal from 
dropping on other fuses and blowing 
them, as sometimes happens in panel-board 
work, where a precaution of this kind is 
not taken. While this fuse holder is pri- 
marily intended for use on panel boards, it 
can also be used for any other purpose 
that a knife switch is ordinarily used for. 

The manufacturers are Zimdurs & Hunt, 
127 Fifth Avenue, New York. 


WATER-TUBE BOILER CLEANER 
IBLE SHAFT. 


AND FLEX- 


The tube cleaner shown herewith is for 
removing scale from the tubes of boilers 
of the water-tube type, the use of which 
type is so largely increasing in central 
and power stations. 
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The cleaning device consists of a conical 
shaped head, having a taper of about 34 in., 
and composed of discs with pivoted arms 
between each pair. At their outer extrem- 
ities these arms carry tooth cutters about 
1% ins. in diameter, and these arms with 
their cutter discs are set spirally in the 
head. A series of guide bars placed on the 
shaft back of the head not only serve to 
guide the tool in the tube, but provide 
bearings in which the operating shaft re- 
volves. 

In the process of cleaning, the cone, 
which is somewhat smaller than the tube, 
is inserted and given a rotary motion up 
to about 1600 r.p.m. The centrifugal force 
causes the arms to fly out, bringing the 
cutters by the impact of vibratory move- 
ment in contact with the scale on the walls 
of the tube. This action causes the teeth 


to cut into and disintegrate the scale, 


which is then flushed out by means of a 


REMOVABLE FUSE-HOLDER. 


stream of water at hydrant pressure that 
is fed continuously into the tube by a hose 
as the process goes on. 

The cutting wheels not only remove 
scale, but when it is removed they lose 
their vibratory motion and simply burnish 
the tube, and do not injure or expand the 
tubes, no matter how thin they are. The 
effect of burnishing the tubes after clean- 
ing serves to polish the interior, by remov- 
ing even the mill scale, and so makes it 
impossible for mineral to adhere tena- 
ciously. This renders subsequent cleaning 
relatively easy, while it adds greatly to the 
efficiency of the boilers by improving the 
circulation, increasing the absorption, and 
thus economizing in fuel consumption. 

The head is adjusted in the tubes by 
means of a sectional rod united by snap 
couplings. The rod is given a rotary mo- 
tion by means of a driving pulley having a 
sleeve with a key-way through which the 
rod slides, and by means of a handle at 
the outer end, the operator can move the 
head at will.back and forth in the tube, 
while the rotary motion continues. 
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For cleaning curved tubes a flexible head 
of the same shape and a flexible shaft are 
employed. This shaft, as shown in Fig. 
2, is composed of solid brass links of pe- 
culiar shape, which hook into each other, 
and in turn are inclosed in a closely-fit- 
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ting spirally-wound tube, flat on the in- 
side, which provides a smooth bore in 
which the link chain operates. The whole 
is then encased in a tube of specially pre- 
pared rubber, not affected by oil, which 
allows for oil lubrication of the flexible 
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has been transmitted by any other type of 
flexible shaft. It is stronger in construc- 
tion than most shafts of this character, and 
is especially adapted for use with portable 
electric motors for drilling or reaming 
bond or bolt holes in track rails or steel 
plates of any description. 

The tube cleaner and shaft above de- 
scribed are manufactured by the Union 
Boiler Tube Cleaner Company, Imperial 
Power Building, 241 Penn Avenue, Pitts- 
burgh, Pa. 


TROLLEY WHEEL FOR HIGH SPEED. 


With the high speeds incident to inter- 
urban and suburban electric traction, it has 
been found that the wear on trolley wheels 
of the usual type is excessive. The accom- 
panying illustration shows a wheel es- 
pecially designed for the service referred to, 
though, of course, also applicable to ordi- 
nary service and with advantage. 

The hub of the wheel is cast hollow and 
filled with oil, and an orifice leading to the 
bushing renders the wheel self-lubricating. 
The wheel is of soft metal, so that it will 


HIGH-SPEED TROLLEY WHEEL. 


not injure the trolley wire, being made of 
the best lake copper especially treated for 
this purpose by a process owned and con- 
tiolled by the makers of the trolley. The 
wheel is made in the standard sizes, 4 ins. 
and 6 ins. in diameter, and will fit any 
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FIG. 2.— FLEXIBLE SHAFr. 


shaft, while it protects it from flushing 
water, which is led into the tube in the 
same way as described for the straight 
shaft. 

The use of the flexible shaft, which the 
same company also manufactures, is not 
confined to the operation of the tube 
cleaner, but may be employed in any situ- 
ation where power is to be transmitted, or 


standard harp. A harp of special design 
is made, however, so shaped that it will not 
catch on switches or overhead work should 
the wheel leave the wire. The forks of the 
harp are provided with sufficient clearance 
next the body so that the wheel cannot in- 
jure the harp or contact springs. 

It is claimed that this wheel is a con- 
ductor of very low resistance and that its 
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operation when the wire is covered with 
sleet is much more satisfactory than that 
of the ordinary run of wheels. This wheel 
is used on all of the long-distance lines run- 
ning out of Detroit, where the service is 
especially severe, as in some instances the 
cars are run at from 30 to 40 miles per hour 
for long distances. The makers are the 
Star Brass Works, Kalamazoo, Mich. 


ELECTRICAL FIREPOT. 


The illustration shown herewith repre- 
sen an electrical firepot which, it is claimed, 
will work in the heaviest wind and main- 
tain the highest temperature and efficiency 
under all conditions of work. The burners 
of this firepot have cast generators, easily 
cleaned. A kettle of solder and a pair of 
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ELECTRIC FIREPOT. 


coppers can be heated at the same time. 
When desired the top section of the hood 
can be removed, converting the firepot into 
a torch or brazing fire. The burner hangs 
on a swivel, can be turned in any direction 
and burns equally well either side up. The 
manufacturers are the Clayton & Lambert 
Manufacturing Company, Ypsilanti, Mich. 


ELECTRIC FORGE BLOWERS. 


We illustrate herewith a valuable adapta- 
tion of small electric motors for use as 
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FORGE BLOWER. 


forge blowers, and which well deserves the 
attention of central station men. This is 
not only the cheapest, but is also the best 
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method of furnishing blast for all sizes of 
blacksmith forges. The air pressure is very 
much heavier than can be procured from 
any bellows or hand blowers, and in addi- 
tion it allows the workman to do at least 
one-quarter more work, as the blast is 
ready at all times and it is not necessary 
for him to devote any of his time to pro- 
ducing the air pressure. A great many of 
these are being used in some of the largest 
blacksmith shops in the country, and it is 
found that with its use it is possible to get 
an even welding heat on a 4-in. axle much 
quicker and better than can be done by any 
other system. 

The motors furnished, being of the in- 
duction type, have no brushes or commu- 
tator or other small] parts to need adjust- 
ment or repair. The Emerson Electric 
Manufacturing Company of St. Louis, Mo., 
are the manufacturers. 


sin 
NEW BOOKS. 


Lighting by Acetylene. By William E. 
Gibbs. Second edition. New York: 
D. Van Nostrand Company. 161 
pages, 64 illustrations. Price, $1.00. 


This is a second edition of the work no- 
ticed in our January issue, the matter be- 
ing extended from 141 to 161 pages. In an 
introduction the author discusses the rapid 
changes that have taken place since the 
first edition was issued, and revises some 
of the opinions therein expressed. 


Standard Handbook for Railroad Men. 
By A. Kilburn. Chicago: Lee & 
Laird. 142 pages, illustrated. Price, 
$1.00. 


Why this odd jumble of descriptions, 
catechism, practical instructions, mileage 
blanks, “Personal Cash Account,” etc., 
should be called a “Standard” handbook 
is not easy to see. As much information 
of direct practical value is contained, the 
book should, nevertheless, prove of some 
value to those interested, after he has be- 
come acquainted with the arrangement of 
the matter. 


Commercial Management of Engineering 
Works. By Francis G. Burton. Man- 
chester, Eng.: The Scientific Publish- 
ing Company. 310 pages. Price, 
$4.00. 

A systematic treatise on the management 
of engineering works—shop management— 
is somewhat of a novelty to the American 
reader, but there are few who would fail 
to derive some information of value from 
the present work. The author states that 
the book is intended for the use of engin- 
eer, the student and the junior foreman, 
modestly disclaiming any purpose of in- 
ducing seniors to depart from their estab- 
lished systems. The various chapters con- 
sider the accounting, managing, sales and 
drafting departments, the shop depart- 
ments, estimating, forms of shop orders, 
receipt and issue of material, stock-taking, 
etc. The division of the book into para- 
graphs with bold side-heads renders the 
work particularly convenient tu the reader 
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in search of hints that he may apply to a 
system already established. 


Slide- Valves. By C. W. MacCord, Jr., 
M. E. New Vork: John Wiley & 
Sons. 168 pages, 101 illustrations. 
Price, $2.00. 


Of the many books that have been writ- 
ten on the principles and designs of valve 
gears, the present one appears to be one of 
the best for the instruction of the practical 
man. The author does not introduce pain- 
fully involved diagrams that will always re- 
main mysterious except to the author, but 
prefers to use the standard graphical 
construction, with some simplifications. 
About a third of the contents is devoted to 
the shaft governor, which is simply and 
thoroughly explained. One of the valu- 
able features of the book consists of prac- 
tical information in detail for setting the 
various types of valves describcd. 


Electrical Testing for Telegraph En- 
gineers. By J. Elton Young. New 
York: D. Van Nostrand Company. 
264 pages, 91 ilustrations. Price, $4.00. 


The object of this book is primarily to 
supply a manual for submarine cable elec- 
tricians, comprising a more complete ex- 
position of previous knowledge and a 
fuller account of its latest development 
than has yet been published. Overland 
line testing is, however, included as a ne- 
cessary part. The work should also prove 
of service to telephone engineers, and to 
those in charge of cables for the distribu- 
tion of light and power. An appendix in- 
cludes a number of tables and a chart of 
curves for the localization of total breaks 
in submarine cables. 


Arithmetic of the Steam Engine. By E. 
Sherman Gould. New York: D. Van 
Nostrand Company. 77 pages. Price, 
$1.00. 

For the engineer who wishes to know 
the principles of steam and the steam en- 
gine, this little book will be found very 
useful. Simply-stated explanations are 
given of such principles, and their applica- 
tion then illustrated by numerical exam- 
ples. This method serves to impress on 
the mind of the reader the theory involved, 
and at the same time enables him to apply 
it to a practical end. Unlike many ele- 
mentary books on steam and the steam en- 
gine, it is reliable scientifically, and en- 
tirely devoid of the padding in the form of 
mere twaddle, in which “ practical ” writers 
so delight to indulge. 


Continuous - Current Dynamos. Theory 
and Practice, with Details of Methods 
and Formule Used in Construction. 
By T. Fisher Hinnen. London: Biggs 
& Co. 417 pages, 276 illustrations. 
Price, $4.00. ö 


This work is an excellent practical treat- 
ise on the principles and design of the di- 
rect- current dynamo by the late chief 
draughtsman of the famous Oerlikon 
Works. The twelve chapters are on theory; 
armature calculations; design of field mag- 
nets; experimental determination of the 
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permeability of iron; graphic solutions of 
practical problems; relation between brush 
lead and sparking; design of dynamos for 
special purposes; constructional details; 
descriptions of types; relaticn between 
weight, dimension and price of dynamos; 
recapitulation of designing formule; tables 
and diagrams. Five folding plates are in- 
cluded, containing designing curves, an 
order form and a sheet of cuts showing 
types of fields. Considerable practical 
data is scattered throughout the pages, in- 
cluding a table of dimensions and windings 
of armatures of different types. The book 
can be recommended as probably the best 
practical treatise thus far produced on the 
subject treated. What may be considered 
a disadvantage by some is the use of the 
metric system throughout. 
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MR. EDWIN STANTON CARPENTER, 
assistant treasurer of the Westinghouse Electric 
& Manufacturing Company, died in New York 
last month, at the age of thirty-seven years. His 
remains were taken to Pittsburgh on Feb. 16 for 
interment. 


JESSE H. BUNNELL, one of the pioneers in 
the electrical commercial field, and senior mem- 
ber of the firm of J. H. Bunnell & Co., died in 
Brooklyn on Feb. 8, of heart failure at the age of 
56. Mr. Bunnell entered a telegraph office when 
11 years old, and at the beginning of the war 
was an operator at Pittsburgh. Entering the 
army field telegraph service, Mr. Bunnell served 
throughout the war; acting as Gen. McClelland’s 
personal telegrapher during the Peninsular cam- 
paign, and later joining the army of Cumberland. 
He made an enviable record, not only as an oper- 
ator of unusual skill, but for coolness under fire 
and fertility in expedients. Mr. Bunnell became 
associated about twenty years ago with Chas. Mc- 
Laughlin in the electrical business, in which he 
was engaged at the time of his death. The house 
he founded will, we understand, be continued un- 
der its present name. 


MR. JOHN KREUSI, the chief mechanical 
engineer of the General Electric Company, died on 
Feb. 22, at his home in Schenectady, his death re- 
sulting from an attack of grip, after an illness of 
only three or four days. Mr. Kreusi was born in 
Spercher, Canton Appenzell, Switzerland, in 1843, 
and went to work in a machine shop at an early 
age. From 1867 to 1870 he lived ın Paris, working 
there in various mechanical industries. At the 
outbreak of the Franco-German war he went to 
London, where he stayed for some months, and 
finally resolved to make his home in the United 
States, whicn he reached in December, 1870. After 
serving with the Singer Sewing Machine Com- 
pany at Elizabeth, N. J., for two years, he entered 
the employ of Mr. Edison, with whom he re- 
mained as foreman and assistant in experimental 
work until 1881, when he became general manager 
of the Electrical Tube Company. Two years later 
this company was merged into the Edison Machine 
Works, of which he became assistant general 
manager, retaining that position both in New 
York and after the removal of the works to 
Schenectady. Upon the formation of the General 
Electric Company in 1892, Mr. Kreusi was made 
generat manager of the Schenectady works, and 
in 1896 he became chief mechanical engineer to 
the company, which position he held at the time of 
his death. During his long connection with Edison, 
Mr. Kreusi made many important improvements 
and inventions in machine tools. He was also, 
from his thorough understanding of the strong and 
weak points of apparatus, a salesman of more than 
average ability, when his services were wanted in 
this capacity. He had a large and varied electrical 
knowledge, particularly in his keen recollection of 
numerous experiments which had turned out fail- 
ures, and of the reason why success along some 
particular line could not be achieved. Most of all, 
he was prized by troops of friends, friends for the 
absolute honesty of every side of his character. 


Marcu, 1899. ] 
PERSONALS. 


W. F. D. CRANE, for seven years past with 
the electrical department of the H. W. Johns 
Company, has accepted a positron with the Elec- 
trical Vehicle Company of New York. Mr. Crane 
being a graduate from the electrical engineering 
department of Cornell University, unites profes- 
sional knowledge with commercial training, and is 
therefore excellently equipped for the duties of 
his new position. 

LIEUT. MANNING K. EYRE has resigned his 
position as manager of the Edison lamp works at 
Harrison, N. J., to enter into partnership with Dr. 
Louis Duncan, the firm name deing Duncan & 
Eyre, engineers. Lieut. Eyre, who is a graduate of 
the United States Naval Academy, made an en- 
viable reputation as manager of the lamp works, 
where he had more than a thousand employees 
under his charge. Uniting with his professional 
qualities those of a keen business man, he is a 
valuable addition to the engineering field. 


W. W. CHURCHILL.—One of the many char- 
acteristics of Westinghouse, Church, Kerr & Co., 
the well-known engineers, is the promotion of their 
old employees along with the progress and de- 
velopment of their business. The most important 
appointment recently made by this company was 
the promotion of Mr. Churchill to the position of 
mechanical engineer. Mr. Churchill has identified 
himself with all of the important contracts handled 
by Westinghouse, Church, Kerr & Co. during the 
past nine years. He graduated with the class of 
’89 at Cornell University, and remained at that 
institution another year as Sibley Fellow in Me- 
chanical Engineering. 

HENRY J. CONANT, who has been well- 
known as the manager of the Boston office of 
Westinghouse, Church, Kerr & Co., has béen 
called upon to give his attention to the larger 
business problems of that concern. Mr. Conant 
will, however, continue to make Boston his head- 
quarters. As is well known, the entire contract 
for the new Boston Terminal was executed by Mr. 
Conant. He was graduated from the Massachu- 
setts Institute of Technology with the class of ’87. 
This, with his many years of experience with 
Westinghouse, Church, Kerr & Co., makes him 
thoroughly capable of meeting the greater respon- 
sibilities of his new position. 


322—— 
TRADE PUBLICATIONS. 


THE BATES MACHINE COMPANY, Joliet, 
III., has issued a handsome lithograph of the Cook- 
son feed-water heater, which they wish to place in 
every engine room in the United States. En- 
gineers are requested to write for same. 


NEW FAN MOTOR CATALOGUE.—Messrs. 
D. L. Bates & Brother, Dayton, Ohio, have re- 
cently issued a handsome pamphlet describing 
their fan motors. They will be glad to send a 
copy to any one interested. 


INTERIOR TELEPHONE SYSTEMS.—Tne 
Allen-Hussey Company, 211 Randolph Street, Chi- 
cago, in a new catalogue illustrates and describes 
various systems and apparatus for interior tele 
phone communication. Among matters of general 
interest are a number of covering diagrams. 


ESPERSEN SHADE LAMP.—A recent circular 
issued by the Pacific Electric Company, La Crosse, 
Wis., shows a number of convenient mountings 
for the Espersen adjustable shade lamp, the differ- 
ent ones illustrated adopting the shade to almost 
every possible condition of use. 


ROYAL ALTERNATORS.—In an eight-page 
octavo bulletin the Royal Electric Company, 
Peoria, III., describes its latest type of inductor 
alternator, which is illustrated in detail by six 
excellent half-tone engravings. The text con- 


sists of an excellently written technical account of 


the machine. 


“NEW LYNN” INCANDESCENT LAMPS.— 
The Lynn Incandescent Lamp Company, Lynn, 
Mass., describes in a recent circular its new type 
of lamp. One of the features consists in anchor- 
ing the filament to the glass stem without intro- 
ducing, as in most cases, an element tending to 
shorten the life of the lamp. 
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ELECTRIC MINE LOCOMOTIVES.—The Jef- 
frey Manufacturing Company, Columbus, Ohio, 
has issued a pamphlet, having for its subject 
electric mine locomotives. A number of types 
are illustrated, varying in size from 2 to 15 tons, 
and including a switching locomotive which is 
built up to a capacity of 6000 Ibs. draw-bar pull. 


THE ANCHOR ELECTRIC COMPANY, 71 
Federal Street, Boston, is presenting to its friends 
a handsomely bound diary memorandum book, 
containing also much information for ready refer- 
ence. One excellent feature is a keyed map of 
the United States, with references for locating 
1800 towns and cities, the population and county 
being also given in the index. 


LIGHTNING ARRESTERS.— The Garton- 
Daniels Electric Company, Keokuk, Ia., has issued 
an 1899 edition of its catalogue of lightning ar- 


_ resters, in which the latest types are illustrated 


by excellent engravings. The descriptive matter 
explains clearly their manner of operation, and 
incidentally the theory of lightning arresters in 
general. ’ 


LUDEWIG-THURBER MANUFACTURING 
COMPANY, LTD., 565 Old Avenue, Pittsburgh, 
Pa., is sending out a work containing 100 views 
of Pittsburgh. The contents consist of half-tone 
illustrations of the principal business buildings, 
residences and genera! views of various industrial 
establishments and localities of note in and about 
the city. 


WESTINGHOUSE ENGINES.—The list of ar- 
tistic engine trade publications has received an- 
other addition in a fifty-three-page pamphlet on 
the Westinghouse standard engine. The engrav- 
ings are the highest expressions of the half-tone 


art, and the typography, paper and presswork are. 


in keeping. The pamphlet is largely a technical 
description of the engine considered, which is 
illustrated in minute detail. 


FAN MOTORS.—The first catalogue of fan 
motors to reach our desk is a forty-page pamphlet 
issued by the Western Electric Company. No less 
than seventeen types of fan motors are illustrated 
and described, and in addition there are many 
cuts of accessories, such as receptacles, etc. The 
descriptions are to the point, and, where neces- 
sary, accompanied by instructions for setting up 
and oiling. 


THE AMERICAN ELECTRICAL WORKS, 
Providence, R. I., celebrated this year’s anni- 
versary of Washington’s birth by distributing to 
the trade a fine engraving of the Mansion House 
at Mount Vernon, the home of Washington. Ac- 
companying it, on a separate shect, are some in- 
teresting facts concerning this historical build- 
ing and its locality. 


THE CARLISLE & FINCH COMPANY, 
Cincinnati, Ohio, has issued a catalogue of its 
search light projectors, handsomely illustrated 
with half-tone illustrations of its various types of 
lamps, together with a diagram of the connec- 
tions. The company is now making lamps for all 
purposes, from a 7-in. lamp for a naphtha or steam 
launch to the most powerful marine projector. 
The lamps are said to operate under the most 
severe conditions, and are not affected by rain, 
snow, ice, dust, etc. 


SYRACUSE ELECTRIC HEADLIGHT.—The 
Crouse-Hinds Electric Company, Syracuse, N. Y., 
have issued an extremely unique publication in the 
shape of a portfolio containing reproductions of 
letters of indorsement of the Syracuse electric 
headlight. The portfolio itself consists of a hand- 
somely embossed colored wrapper with a lapel. 
The letters are produced in fac simile with respect 


not only to text, but also to size and color of the 


originals. 


MACHINERY AND TOOLS.—The 1899 edition 
of the Brown & Sharpe Catalogue of Machinery and 
Tools has grown to 445 pages, in which are in- 
cluded numerous tables which make the book of 
especial value to workmen as a hook of reference. 
Many additions to the list of machines and tools 
appear in this edition, in cutters—angular, gear, 
corner-rounding, double-angle, milling, face-mill- 
ing, side-milling, etc., grinding, milling, gear-cut- 
ting, threading machines, etc. 


FIRE AND BURGLAR PROTECTION.—In 
an artistic twenty-four-page pamphlet the Mon- 
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tauk Multiphase Cable Company, 100 Broadway, 
New York, sets forth the chief merits of its elec- 
trical system of fire and burglar protection. The 
cheapness and simplicity of this system of pro- 
tection are, in view of its absolute reliability, 
among its striking characteristics. As the 
pamphlet puts it, the multiphase cable is equiva- 
lent to a human being in every room or closet on 
the constant watch to discover and report fires or 
burglars, with the added advantage that it never 
sleeps.“ 


HUNT HOISTING ENGINES, manufactured 
by the C. W. Hunt Company, New York, are 
described in a new catalogue recently issued by 
this company. The illustrations of the electric 
engines include one of a 20-h.p. electric conveyor 
driver, built for the Boston Electric Light, Heat 
& Power Company. The Hunt Company builds 
electric hoisting engines of various sizes to cor- 
respond with steam hoists of like sizes, but makes 
special hoists for greater or smaller weights, or 
variations in the speed of hoisting. The motors 
are wound for 110, 220 or 500 volts, according to 
the current used. The hoisting speed is varied 
by controllers and resistances of standard types, 
and the motor is protected by a circuit breaker, 
which cuts off the current in case of overload. 


MESSRS. BROOMELL, SCHMIDT & CO., 
LTD., York, Pa., have issued a very complete 
catalogue devoted to the American fuel econo- 
mizer, which is a sectional multiple water heater 
set up in a flue or passage leading from the boilers 
to the chimney. It is so arranged that the feed- 
water for the boilers is pumped into it at the end 
farthest from the boilers, and is discharged at the 
opposite or hot end of the economizer and deliv- 
ered into the boilers very hot, from 225 degs. to 350 
degs. These economizers can be attached to any 
type of boiler without stopping the works. In the 
design of this economizer all packed joints have 
been eliminated and taper fits are used through- 
out. Diagrams are given showing the application 
of the American economizer to various types of 
boilers. 


MECHANICAL DRAFT.—“ Artificial draft,” so 
states Mr. W. S. Hutton, can be readily ad- 
justed to effect the combustion of different kinds 
of fuel ot different rates of combustion. It per- 
mits efficient combustion of fuel of inferior quality, 
and enables a steady supply of steam to be main- 
tained independent of climate and weather. It 
enables the supply of air to be properly distributed 
to the fuel in the furnace to effect economical 
combustion. The supply of air above the fuel 
can be readily adjusted to effect combustion of 
the gases evolved by the fuel, and the supply of 
air below the fuel can be regulated to effect the 
combustion of the solid portion of the fuel, and 
the movement of the hot gases can be readily 
controll\d.”” There is no valuable feature of the 
chimney that is not possessed by the fan to at 
least the same, and in many cases to a more 
marked degree. The very features which are 
most conducive to economy are those which are 
incidental to the use of the fan for draft produc- 
tion. While the recent extensive introduction of 
induced draft in stationary practice has done 
much to emphasize the advantages of this system, 
the general superiority of mechanical draft, prop- 
erly applied, has long been recognized by those 
who have given careful consideration to the mat- 
ter.—Extract from Treatise on Mechanical Draft, 
published by the B. F. Sturtevant Company, Bos- 
ton, Mass. - 
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BUSINESS NEWS. 


MESSRS. PASS & SEYMOUR have appointed 
Joseph M. Zamoiski, 515 Equitable Building, Balti- 
more, as their representative tor the Southern 
States. 


ELECTRIC LOCOMOTIVES.— The power and 
mining department of the General Electric Com- 
pany has now under consideration twelve electric 
locomotives for domestic use. 


EUGENE MUNSELL & CO. of New York and 
Chicago, report a very gratifying demand for 
their India and amber mica,“ of which they 
make a specialty for electrical insulation. Some 
very large orders have been received at both their 
Chicago and New York addresses, 
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ARTHUR ORGAN, who for several years past 
has been connected with the Sawyer Electrical 
Company of Philadelphia, has severed his connec- 
tion with that company, and is now representing 
the Jandus Electric Company of Cleveland, Ohio, 
with an office at 552 Bourse Building, Philadelphia. 


THE AMERICAN IMPULSE WHEEL COM- 
PANY, 120 Liberty Street, New York, reports 
that it has some very large electrical transmission 
work in hand, and that users are obtaining every- 
where the most gratifying and valuable results 
from their installations of the impulse wheel. 


THE GARTON-DANIELS ELECTRIC CO., 
of KEOKUK, la., has just appointed Messrs. 
Mayer — Englund, 10 South Tenth Street, Phila- 
delphia, Pa., its representatives in the Middle 
States territory for its line of railway lightning 
arresters. 


JOHN I. DRAKE, 174 Weybosset Street, Provi- 
dence, R. I., has opened an office at the above 
address as a consulting engineer. He will also 
carry a line of electrical and street railway special- 
ties, giving particular attention to the line of 


switches manufactured by the Hope Electrical Ap- 
pliance Company, of Providence. 


ELECTRICIANS’ TOOLS.—A line of screw- 
drivers which will be found useful in electrical 
work, such as putting up wires, fixtures, etc., has 
recently been put on the market by the Sawyer 
Tool Company, of Fitchburg, Mass. Prices for 
these tools will be furnished on application to the 
manufacturer. 


DRY BATTERIES.—The Excelsior Dry Battery 
Company, 8 Third Avenue, Mt. Vernon, N. Y., 
now manufactures eight standard sizes of the Ex- 
celsior dry battery, using round or flat carbons. 
Two small types, 3 ins. x 1% ins. and 2% ins. x 1% 
ins., are especially made for use with miniature 
incandescent lamps. 


THE PEERLESS RUBBER MANUFACTUR- 
ING COMPANY, 16 Warren Street, New York, 
states that over 1500 tons of “Rainbow” packiny 
were sold during 1898. and that the demand for its 
packings has increased to such an extent that it 
has been necessary to run its factory day and 
night to fill its orders promptly. 


MR. JOS. SACHS has been appointed electrical 
engineer for the Johns-Pratt Company, Hartford, 
Conn., and the H. W. Johns Company, of New 
York. The above companies will soon place upon 
the market an indicating inclosed fuse of Mr. 
Sachs’ invention, which will be introduced to the 
public at the coming electrical exhibition in the 
Madison Square Garden, New York. 


ELECTRIC MOTORS WANTED.—Leber & 
Meyer, exporters, 78 Wall Street, New York, re- 
quest us to say that they want catalogues and 
prices on electric motors for export, as follows: 
D. C., 110 and 220 volts, from 1-12 to 1 b. p.: A. C., 
110 and 220 volts, 7200 alternations, from 1-12 to 7 
h.p.; fan motors for 110 and 220 volts, both D. C. 
and A. C., 7200 alternations. 


„ THE JENNEY ELECTRIC MANUFACTUR. 
ING CO., Indianapolis, Ind., U. S. A., at its an- 
nual meeting in January, authorized an increase 
of ey pun aire stock from $50,000 to $80,000. Its 
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trade is growing so rapidly that it was thought 
best to prepare for the rush of trade during 1899. 
The “Jenney” dynamos and motors are so well 
known for efficiency and good workmanship that 
the agents report them very easy to sell. 


“JAGABI” PORTABLE TESTING SET.— 
James G. Biddle, Drexel Building, Philadelphia, 
has received from the general superintendent of 
the Canadian Telegraph Service a letter com- 
mending highly the Jagibi“ portable testing set 
in use in that service are stated to have given 
“ perfect satisfaction.” A letter from the Somerset 
Lighting Company, Somerville, N. J., is equally 
commendatory of this set. 


JAMES S. BARRON & CO., 24 Hudson Street, 
New York, state that they have recentiy received, 
among many other foreign orders for their H. P. 
electric pocket light, orders from such personages 
as the Duke of York, King of Belgium, Khedive 
of Egypt and Pope Leo XIII. This device 18 
entering largely into use in the United States 
Army and Navy and very generally among engin- 
eers, machinists, miners, masters of ships, etc. 


PRESTON, COHEN & CO. is the name of a 
new firm of manufacturers’ agents for electrical and 
street railway supplies, recently established in 
Philadelphia. The office of this concern is at 1004 
Real Estate Trust Building, Philadelphia. The 
firm consists of Albert Preston and Louis Cohen, 
who have up to recently been connected with the 
Franklin Electric Supply House of Philadelphia. 
John M. Young is also a member of the firm. 


THE AMERICAN ENGINE COMPANY, 
Bound Brook, N. J., has received a $30,000 order 
for its engines from the Louisville ‘‘Courier-Jour- 
nal.“ This company has also just equipped two 
large Southern plants with American Ball en- 
gines, direct-coupled to generators. These plants 
are for the Porvenir sugar estate, in Santo Do- 
mingo, and the Trinidad Sugar Company, of Cien- 
fuegos, Cuba. 


SNOW PUMPS.—The Snow Steam Pump 
Works, Buffalo, N. Y., and 126 Liberty Street, 
New York City, have been awarded a contract for 
a 15,000,000-gal. triple expansion pumping engine 
for the Calumet and Hecla mines. to be operated 
with a steam pressure of 185 lbs., the pump to be 
tested by E. D. Leavitt according to specifica- 
tions prepared by himself as engineer of the Calu- 
met and Hecla works. 


ROTH BROTHERS, whose temporary address 
is 236144 East Madison Street, Chicago, suffered 
through a disastrous fire on the morning of Feb. 
23, the total destruction of its factory. This will 
cause a delay in the delivery of many orders, but 
patrons and the general public are advised that 
they will resume business at once, or as soon as 
a suitable location can be found and equipped for 
manufacturing purposes, which they hope will be 
very shortly. 


CAHALL BOILERS.—The Cahall sales de- 
partment has found it necessary, owing to the 
very rapid increase in price of raw materials enter- 
ing into boiler construction, to advance the price 
of all boilers of their manufacture 20 per cent, to 
take effect March 1. This advance has been de- 
layed as long as possible, but materials have risen 
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so rapidly in price and continue advancing so 
sharply that this step became imperatively neces- 
sary. 


THE CRANE COMPANY, Chicago, has made 
plans for the erection of a large new additional 
plant to its present one on the south side of 
Chicago, at the junction of Judd and Canal Streets. 
The new plant will occupy a space of 228 by 91 ft., 
and be six stories in height, and will cost about 
$500,000. It will be equipped with the most im- 
proved modern machinery, and will also contain a 
complete electrical equipment for power and light- 
ing. 


MR. H. B. MARSH, of the Advance Electric 
Company, Indianapolis, Ind., spent a couple of 
days in Chicago recently. Mr. Marsh reports that 
his firm is doing an unusually large business this 
spring, and that prosperity is staring them in the 
face. It is the intention of this company to in- 
crease their tacilities for the repair of street rail- 
way apparatus, in order to take care of the in- 
creased orders which they are constantly receiv- 
ing. 

CHAPMAN VOLTAGE REGULATORS.— 
Among recent sales by the Belknap Motor Com- 
pany, Portland, Me., of Chapman voltage regu- 
lators, are one of 500 kw. to the Northern Electric 
Company, Philadelphia, and another of the same 
capacity to the Pennsylvania Light, Heat & Power 
Company, Philadelphia. Two regulators of 250 
kw. each have also been supplied to the Cumber- 
land Illuminating Company, North Gorham, 
Maine, to control 10,000-volt circuits. 


THE FILER & STOWELL COMPANY, Mil- 
waukee, Wis., has received from the Union Rail- 
road Company, Providence, R. I., an order for a 
cross-compound engine to be direct-connected to 
a G. E. generator. The engine will have cylinders 
28 ins. and 64 ins. x 48 ins., and a fly wheel weigh- 
ing 100,000 Ibs. The same company has also re- 
ceived an order for a cross-compound engine with 
24 ins. and 44 ins. x 48 ins. cylinders for the power 
plant of the Edison Electric Light and Power 
Company, Erie, Pa. 


ELECTRICIANS’ TORCHES.—The Clayton & 
Lambert Manufacturing Company, Ypsilanti, 
Mich., manufacturers of fire pots, torches, braz- 
ing fires, etc., states that never in its history has 
it been so busy as at the present time. Starting in 
a small way ten years ago, its line of fire pots, 
torches and brazing fires is now absolutely com- 
plete, and in every possible design used by the 
average electrician, painter, plumber, tinner or 
bicycle manufacturer, while special designs are 
supplied for any purpose desired. 


VAN ETTEN ELECTRIC COMPANY, St. 
Louis, Mo., successors to Ferguson & Van Etten, 
have just removed to 411 South Second Street, St. 
Louis, where they will have much larger quarters 
and increased facilities. This company is meeting 
with unusual success in the sale of their standard 
woven-wire brushes, and they are also receiving a 
large amount of business in the line of street rail- 
way repair work. The latter especially has in- 
creased to such an extent that the removal to 
larger quarters was necessary. 


QUIMBY SCREW PUMPS.—An order for two 
No. 10 pumps, each to have a capacity of from 800 


pedaces the working capacity of a motor or 5 wears out the commutator 
All of these may be avoided if you use 


The Only Article that will Prevent Sparking. 


Will keep the commutator in good condition and 
Prevent Cutting. 


Absolutely will not gum the brushes. 


It will put that high gloss on the Com- 
mutator you have so long sought for. 


50c. per Stick. 


$5.00 per Dezen. 


K. McLENNAN & CO. 


Sole Manufacturers, 
909-100 Washinaton Street. CHICAGO. 


MARC R, 1899. | 


to 1000 gals. per minute, with direct-connected 
electric motors of sufficient power to pump against 
150 lbs. to the square inch., has been received by 
Mr. Wm. E. Quimby, 86 Liberty Street, New 
York. These pumps were purchased by the 
Chicago City Railway Company, and are to supply 
water for the largest electric fountain in the world, 
to be erected in a park in the southern part of the 
city. 


GATE VALVES.—The Roe Stephens Manu- 
facturing Company, of Detroit, Mich., has re- 
cently brought out a new line of extra heavy 
pressure gate valves. These goods, it is stated, 
have met with an extraordinary demand during 
the active business of the past six months, both 
in government and private work, at home and 
abroad. They are used in a large number of the 
electric railway power houses and electric light 
plants, where high pressure is used, and in water- 
works and other municipal plants. 


THE LYNN INCANDESCENT LAMP COM- 
PANY, of Lynn, Mass., has recently opened a 
New York office in the Electrical Exchange Build- 
ing, 136 Liberty Street, and has placed Mr. Wm. 
N. Famous in charge. The company is just issu- 
ing a very readable little treatise on the renewing 
of burned-out lamps. Wherever it is possible an 
expert will be sent from the New York office to 
ascertain the exact requirements as to voltage, 
efficiency, etc., on receipt of inquiries or orders, 
and in this way suitable lamps will always be 
supplied. 


MICANITE.—The Mica Insulator Company of 
New York and Chicago invites electrical engineers 
who are not already familiar as to the value of 
„Micanite“ as an insulator for commutator seg- 
ments and rings to write to it regarding the same. 
It makes a specialty of furnishing segments for 
any style or type of machine, and has manufac- 
tured some segments recently as long as 30% ins. 
and 4 ins. in height. Builders of electrical appar- 
atus will, upon application, receive a copy of the 
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company’s sheet insulation manual and data book. 
It not only gives the break-down tests of its in- 
sulations, but contains samples of the goods it 
manufactures. 


THE PELTON ENGINEERING COMPANY, 
Cleveland, Ohio., has leased the property at 1076 
Hamilton Street, now occupied by the Parrish & 
Kingham Company, and will take possession on 
April 1. It will at that time have under one roof 
probably the most complete electrical supply and 
repair house to be found in the Central States. 
The company is exclusive agent for the Eddy 
Electric Manufacturing Company, Shaeffer meters 
and transformers, and has several lines of station 
supplies, brushes, etc. It has just completed ar- 
rangements whereby it will put out an incandes- 
cent lamp bearing its own label, and also guar- 
antee. 


THE WARD-LEONARD ELECTRIC COM- 
PANY reports strong and rapid increase in busi- 
ness since the beginning of the year. Its goods 
are used very largely abroad, and many very 
handsome orders have been received by the com- 
pany latcly, a single order from a German manu- 
facturer being for over five hundred rheostats. The 
company makes the claim that it has never yet had 
a single case of repairs upon its circuit breakers, 
this being due to the fact that the two inde- 
pendent switches, one upon each pole, make the 
circuit breaker self-protecting. This feature in 
the Ward-Leonard circuit breaker is a strong point 
in its favor. 


FLICKERING OF LIGHTS.—Evidently a 
remedy has been found for the most annoying 
trouble of flickering of electric lights. The Cling- 
Surface Manufacturing Company, of Buffalo, has 
received many unsolicited letters lately, expressing 
the effectiveness of cling-surface on dynamo belts 
by the prevention of all flickering of lights. It is 
self-evident that this flickering is caused by the 
slipping of belts, and, as a belt full of cling-surface 
runs steadily and positively, beyond all possibility 
of slipping, the importance of the fact can be seen 
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at a glance. As all engineers know this flickering 
usually occurs when the plant 1s being pushed 
hardest, and when the best results are desired. 


LOWE & LEVERIDGE.—Mr. Ernest A. Lowe 
and Mr. Charles W. Leveridge, late of J. Jones & 
Son, have entered into partnership under the 
above firm name, and will conduct g general elec- 
trical supply business at 183 Greenwich Street 
(between Courtlandt and Dey Streets), New York. 
Mr. Lowe has had thirteen years’ experience in 
the electrical field, beginning in 1886 with Pearce 
& Jones, at 79 John Street, and was subsequently 
with the Western Electrical Company, United 
Electric Light & Power Company, and J. Jones & 
Son. Mr. Leveridge has been in the electrical 
field for seven years. Both of these gentlemen 
have had such a wide experience 1n construction 
work and in the electrical supply business that the 
new firm has every assurance of success. 


RESISTANCE WIRE.—Wilbur B. Driver & 
Co., 126 Liberty Street, New York, make a 
specialty of resistance wires for all kinds of work. 
Their Climax“ wire for high resistance is claimed 
to have forty-five times the resistance of copper 
(almost three times 18 per cent German silver), 
and a temperature coefficient of .00042 per degree 
Fahr. For measuring instruments and work re- 
quiring constant resistance at all temperatures they 
have a material thirty times copper, and negligible 
temperature coefficient. Still another wire, with 
about the same resistance as German silver, has 
half the temperature coefficient of it, and is much 
better mechanically. These wires cover quite fully 
the demands for resistance material. 


THE SHELBY ELECTRIC COMPANY, of 
Shelby, Ohio, manufacturers of the well-known 
“Shelby” and “Y-Ray” incandescent lamps, have 
opened a permanent office in New York City in 
the Fidelity and Casualty Building, 97-103 Cedar 
Street, with Mr. John F. Outwater in charge. 
Mr. Outwater’s numerous friends in the trade will 
no doubt be surprised to learn that he has made 
the change from buyer to seller. 
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years Mr. Outwater has been connected with the 
Brooklyn Edison Company, in various responsible 
positions; lately as purchasing agent, and the 
numerous friends which he has made as buyer 
will no doubt be glad to reciprocate when in posi- 
tion to do so, now that he is on the other side of 
the counter. Mr. Outwater states that he is in 
position to furnish the trade with any and all 
types of lamps, ranging from 1/5 to 50-c.p., and 
from 2 to 250 volts. 

BOILER TESTS.—Prof. R. C. Carpenter, dur- 
ing the month of November of last year, made 
an interesting test of the boiler plant of the 
Youngstown, Ohio, light companies, the object 
being to determine the relative efficiencies of two 
sets of three boilers each, equipped with patent 
furnaces for smoke consumption and economy. 
The figures in Prof. Carpenter’s report show that 
the three boilers equipped with Murphy stokers 
developed more horse-power than the three boilers 
of the other set, and evaporated more water per 
pound of fuel, notwithstanding that the former had 
somewhat less heating surface and height of 
chimney, and that they were fired by the regular 
fireman of the works, while the competing fur- 
naces were fired by an expert fireman sent on 
from the works. The labor was also much less 
in the case of the Murphy furnace, the single 
regular fireman working alone and taking his 
coal from a wagon in front of the fires, while in 
the other case, the coal was laid down in front of 
the furnaces by helpers, and the work of the fire- 
man was so heavy that it was necessary to relieve 
him for about two hours during the trial. 


ST. ANTHONY FALLS POWER HOUSE.— 
The equipment of the power house at the lower 
dam of the Falls of St. Anthony at Minneapolis, 
Minn., is about to be completed, and the neces- 
sary arrangements have been made by the St. 
Anthony Falls Power Company with the General 
Electric Company, which manufactured and in- 
stalled the plant now in operation. The hydraulic 
work and the power house were finished in the 
spring of 1898, and five three-phase alternators of 
700 kw. each, and two direct-current generators of 
the same capacity, with the necessary rotary con- 
verters and static transformers, were installed. The 
full equipment of this power plant as originally 
laid down contemplated the use of eight alter- 
nators and two direct-current machines of a total 


capacity of 10,000 h.p. The present plant has been 
in full operation since May of last year, the cur- 
rent being used to drive the street and interurban 
railway systems of the Twin Cities Rapid Transit 
Company, which operates the electrical railways of 
Minneapolis and St. Paul. The additional equip- 
ment will consist of three 700-kw. three-phase re- 
volving armature alternators, with rotary con- 
verter, step-up and step-down air blast transform- 
ers and switchboards for the generators and con- 
verter. The installation of this machinery will 
bring the generating capacity to the 10,000 h.p. 
originally contemplated. 


LARGE CONTRACT FOR VITRIFIED CON- 
DUia.—The American Vitrified Conduit Com- 
pany, of New York, has been awarded the entire 
electrical conduit contract for the city of Balti- 
more, which calls for several million feet of 
multiple-duct vitrified conduit. The ducts vary in 
number from two to sixteen. The Vitrified Con- 
duit Company has various contracts on hand at 
the present time, including one tor 1,000,000 ft of 
duct for the Narragansett Electric Light Company, 
Providence, R. I.; also one for the Edison Elec- 
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tric Illuminating Company, and another for the 
Western Union Telegraph Company, at New 
Orleans, La. 


IMPROVED OUTLET BUSHING.—An in- 
vestigation of electrical fires has shown that in 
house wiring considerable trouble has occurred at 
the outlets. It frequently happens that wires are 
brought out through ordinary bushings, which 
have resulted in a very unsatisfactory job, which 
seldom withstands the onslaughts of the lathers, 
plasterers and other artisans. The improved outlet 
bushing invented by Mr. Jacque Morgan, city elec- 
trician, Kansas City, Mo., is said to insure a 
safe and substantial job. After this bushing has 
once been nailed, it cannot be moved from its 
position. It is estimated that a saving of over 
28 per cent on the gross cost of each outlet can be 
effected by using this device at list price. The 
bushings are extra heavy and made of the best 
porcelain. The dimensions are: Length, 3%; in- 
side diameter, 3%; outside diameter, % ins. Mr. 
Morgan will be pleased to give further information 
and prices of this and his other insulating 
specialties. 
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THE POWER HOUSE OF THE STREET RAILWAY SYSTEM 


ENGLISH AND AMERICAN PRACTICE 
COMPARED. 

The City of Liverpool is unique in that 
the municipality owns and operates both a 
central station and the street railways, or. 
as the English would put it, the corpora- 
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IN LIVERPOOL. 


of boilers and for the present utilizing but 


one type of engines and even of generators. 


The main engine room, which appears in 
the accompanying illustration, is very long 
and narrow, with an astonishingly large 
number of small units, judged by American 
standards, running down one side of the 
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view shown are devoted to the street rail- 
way load and consist each of a 300-h.p. 
Willans engine coupled to a bi-polar gen- 
erator. The engines are of the three-crank 
steeple compound single-acting type, with 
the valves working in the piston rods, 
which are now coming to be known here 
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THE ENGINE ROOM OF TH COMBINED LIGHTING AND RAILWAY POWER STATION 


tion owns the electricity works and the 
tramways. The electric lighting and street 


railway plants thus can be and are under 


one roof, taking steam from one battery 


IN LIVERPOOL. 


room and flanked by their switchboards. 
which run along the wall just beyond the 
right hand limit of the picture. The three 
generating sets in the foreground of the 


through their more recent introduction on 
this side of the water. 

In the Liverpool plant they are worked 
non-condensing. Each engine is coupled 
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THE STORAGE BATIERY ROOM. 


toa Siemens under-type bi-polar gen- 

“erator, similar in general style to the 
Edison machines manufactured in this 
country ten years ago. The dynamos 
are 550-volt machines with shunt 
fields and the field rheostats are 
mounted in a way that appears odd to 
the American engineer, that is, on 
the sides of the machines themselves. 
The vertical coils of resistance wire 
can be clearly seen in the illustration. 
The armatures of the dynamos are of 
the smooth body construction, that is, 
without teeth or slots. 

This general design of direct 
coupled sets is very popular in Eng- 
land, being widely used for loads, 
which in this country would be car- 
ried by high-speed horizontal engines 
in small sizes and Corliss engines in 
large sizes, with multipolar genera- 
tors in both cases. The Liverpool 
plant is to have three larger generat- 
ing sets of the same type, each of 
1500 h.p. capacity. 

An idea of the dimensions of such 
units as compared with units of the 
same output of American manufacture 
can be gained from the fact that the 
floor spice of those to come in Liver- 


pool will be 24 ft. by 13 ft. 6 in., the over- 


all height being 19 ft. 4 in. A feature 
about these large sets, which would horrify 
American street railway engineers, is the 
fact that they will have no flywheels, the 
weight of the armature alone being con- 
sidered sufficient. 

The switchboard of the plant is also 
shown in an illustration on this page. It 
carries three panels, the left hand one be- 
ing the main board, the middle for the 
booster, and the right hand one what is 
called in England the Board of Trade 
panel. On the main panel are mounted 
four double-pole switches and single-pole 
fuses for connecting the three dynamos 
and the one storage battery to the one pair 
of bus bars, an equalizer bus being unnec- 
essary in this station as the machines are 
not compounded. The switches differ from 
American instruments in that each pole 
consists of a U-shaped piece or knife 
working into tlips, which are separated by 
a barrier. The I.T.E. circuit breaker in 
the middle of the panel and the Weston 
round type instruments are familiar, but 
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the integrating 
meters at the top of 
the board and the 
recording meter 
above the circuit 
breaker are com- 
paratively strange. 

The booster panel 
contains switches 
by which the feed- 
ers may be thrown 
either direct to the 
main bus or through 
the booster. It ap- 
pears that the latter 
is a group of three 
machines coupled 
together, a 500-volt 
motor driving two 
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is strictly limited toa a maximum of 7% 
volts, and for measuring the current wbich 
can be picked up from a well-grounded plate. 

The current is carried from the station 
to the points of distribution by under- 
ground cables with vulcanized bitumen in- 
sulation, both line and return current feed- 
ers being insulated. The cables are not 
drawn into conduits as is the practice in 
this country, but are laid solidly in cast 
iron troughs, so that the streets must be 
excavated when trouble occurs. The feed- 
ers end in switch pillars or pillar boxes 
where switches are located, by which they 
can be cut off from the overhead copper in 
one case, or the rails in the other case. 
Besides these cables there are what might 
be called pilot wire cables, one to comply 
with the Board of Trade regulations, its 
conductor connected to the rails 
to give an indication on the Board 
of Trade panel of the drop in the 
rail return. 

Another cable with three con- 
ductors is also run out, two of 
these being used for telephone 
purposes and the third as a pilot 
wire. These cables are lead- 
sheathed and armored with steel 
tape and yarned, and are simply 
laid in the excavation without 
any conduits. 

The storage battery consists 
of 246 cells, with a capacity 
of 480 ampere hours at a one - 
py hour discharge rate They are 
located in a spacious battery 
> room, the American practice 
of double-decking to economize 
space, not being followed. They 
are connected straight across 
the bus bars without a booster, 
the drop of the dynamo voltage 


AN EXTERIOR VIEW OF THE POWER HOUSE. 


series-wound gene- 
rators. These ma- 
chines are capable 
of carrying the cur- 
rent in the long 
feeders and are ad- 
justed to boost it by 
a voltage equal to 
the drop in the 
feeders, so that the 
pressure at the dis- 
tant feeding point 
shall be the same 
as in front of the sta- 
tion. One of these 
generators: is con- 
nected in the trolley 
feeders and one in 
the return feeders 
from the rail boost- 


ing thus both polari- 
ties. - 
The Board of 


Trade panel is a 
regular feature of 
English railway 
plans and is equip- 
Ped with instruments which are required by 
the Board of Trade rules for determining 
and recording the drop inthe rails, which 


THE SWITCHBOA ROD. 


with increased load serving to throw 
the fluctuations of the demand upon the 
storage battery. 
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Electric 


Fan Motors—1899 Models. 


Although the users of electric fans may 
be expected to devote little thought and 
less money to this piece of apparatus for 
a month or more to come, the supply deal- 
ers must at this early season take time by 
the forelock and plan for the demand which 
they have learned becomes greater year by 
year, and the manufacturers have already 


r 


FIG. I.—THE PEERLESS DESK FAN. 


been busily at work for several months 
improving their designs, constructing 
special tools and industriously piling up a 
stock which they know will melt away 
when the hot weather arrives. 

The improvements of this year’s types 
over previous models exhibit more than 


the magnetic circuit and the substitution 
therefor of forged, or, preferably, of lami- 
nated field magnets. In the matter of bear- 
ings, the self-aligning bearing, generally of 
phosphor bronze, has been almost univer- 
sally adopted where two bearings are neces- 
sary, but one single long bearing with the 
armature overhanging one end and the fan 
blades the other shows an increasing popu- 
larity, due undoubtedly to its comparative 
simplicity and rigidity. 

Practice is sharply divided on the ques- 
tion of enclosure, some motors being tight- 
ly enclosed, so that dust is kept out of the 
working parts, and others opened partly to 
give ventilation and warning in case 
trouble occurs with the brush or commuta- 
tor, which, if enclosed, would often be ut- 
terly burned out before the trouble was 
detected. More care is taken this year 
than ever before in the concealment of 
wires and binding post within the motor 
shells and the packing of bearings to pre- 
vent the throwing of oil. Practice differs 
on the question of overhung or underhung 
oil cups, some preferring a grease cup 
above the shaft and others an oil cup be- 
low with an upwardly pressing wick. The 
use of waste saturated with oil and resem- 
bling in principle the ordinary car journal is 
recommended by some, while at least one 
maker uses the loosely depending oiling 


ring dipping into a reservoir, a miniature 


of the form so widely used in dynamo bear- 
ings. 
The noise of what is called the “buzz” 
fan—originally due to faulty motor con- 
struction—has been of late years cut down 
practically to the humming of the blades. 


voltages and current, some designs are 


specially strong in certain features, while 
others meet peculiarly well the individual 
requirements of certain applications. A 
study of the machines described and illus- 
trated below may help those interested in 
the subject to find the fan which meets 
their particular needs. 


a —— 


Fig. 1 illustrates a desk fan for direct 
currents with the bipolar U-type field and 
hemispherical shells over the two ends of 
the armature, rendering it dust proof. The 
pedestal of the fan is fitted with the usual 
switch and a striking appearance is ob- 


FIG. 2.—THE WESTINGHOUSE FAN MOTOR AND ITS PARTS. 


ever before the care which manufacturers 
have learned must be taken in the minutest 
details of the construction of apparatus 
made in such large quantitics as are fan 
motors. The general trend of design is 
clearly. toward the abolition of cast iron in 


Some makers this year have produced a 
blade with a peculiar configuration, which 
they claim eliminates this source of annoy- 
ance. Besides the various general types of 
fans such as desk, bracket, ceiling, col- 
umn, etc., made for the various kinds of 


tained by finishing the fields and base with 
a black enamel, making the enclosing 
hoods of lacquered brass, the blades and 
guard being of the usual polished brass. 
A new model of fan motor with many in- 
teresting features is shown in the four il 
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lustrations of Fig. 2. As the detailed 
view of the interior partsshows. the field is 
crescent-shaped and made up of laminated 
steel plates, giving the body of the motor 
a circular contour with the fan centre above 
the centre of the body. The field lamina- 
tions are tightly bound together by screws 


FIG. 4.—THE TOWLE DUPLEX FAN. 


and the two through bolts which fasten the 
field to the end plates or brackets, main- 
taining the armature in alignment with 
the bore of the poles. The field is wound 
with two coils and these are so connected 
with the starting switch that either or both 
of them may be used, giving three different 
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FIG. 5.—THE WESTERN HLECTRIC DESK FAN. 


speeds, without the use of any dead resist- 
ance. The armature teeth overhang the 
slots and with insulating strips hold the 
conductors in place without binding wires. 
The motor complete with attachments 
weighs 23 pounds. 

The desk fan shown in Fig. 3 has two 
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special features, one the convenient han- 
dle screwed to the top of the case and the 
other the arrangement of the bearing at 
the commutator end. This is as shown 
mounted on a large circular ring with a 
three-arm spider allowing the inspection 
of the commutator, and of 
such proportions that its re- 
moval allows the ready re- 
placement of the armature. 
The case is of the vertical 
cylinder type, which is com- 
ing into considerable favor 
in fan motor designs. A , 
duplex fan, comprising a ane 
single motor, coupled to two 
fans with blades oppositely 
pitched so as to throw the 
air outward in each directlon, 
is shown in Fig. 4. dq. 
The direct current fan 
shown in Fig. 6 differs only 
in minor details from those 
of the same make put on the 
market last year. The 
bracket fan is fitted with 
the usual two swivels, one 
allowing it to be rotated 
abont a vertical and the 
other about a_ horizontal 
axis so that its blast may be 
delivered in any direction 
whatever. The view of the desk fan shows it 
with the back half of the iron-clad hemispher- 
ical body removed, exposing the armature 
and fields and showing the manner of their 
construction. It will be noted that field 
coils, which are form wound, are bent back 
so that the armature may be slipped out 
without disconnecting a single wire. 
There are no outside wires leading to the 
brush holders and further, while the fans 
are furnished with switches allowing four 
speeds, the contacts are completely en- 
closed in the base so that they are pro- 
tected from injury or dust, with no possi- 
bility of their being short circuited. Both 
field and armature are laminated as the 
illustration. clearly shows. Incorporated 
in the body of the fan are grease cups, one 
filling of which provides the lubricant for 
the entire season, doing away with the lia- 
bility of dripping, as with an oil lubricant. 
The shaft is made of crucible steel and the 
bearings of phosphor bronze. 
The familiar fan shown 
is in its main features of the same design 
as last year, but with several detail im- 
provements. The poles which project in- 
wardly from the top and bottom ends of 
the cylindrical field toward the armature 
are, in the 1899 model, made square in- 
stead of round, giving a greater useful sur- 
face at the air gap. The construction of 
the armature has also been changed, the 
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old V-shaped slots and straight sided teeth 


having been replaced by tunnel slots and 


overhanging teeth, doing away with the- 


need of binding wire, and improving the 
magnetic action. These changes, with im- 
ptoved materials, have allowed the weight 
of a 12-inch fan to be reduced by four 
peunds, bringing it down to about 13 
pounds; the 16-inch coming down from 25 
to 18 pounds. 


in Fig. 7 
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In the simplification of details, the lugs 
by which the upper half of the field was fas- 
tened to the lower half have been done 
away with. The two screws which fasten 
the handle and name plate to the top of the 
mı tor now run straight down through and 


Dcr ür A 
FIG. 6.—THE HOLTZER-CABOT DESK FAN. 


fasten the two valves of the motor together, 
thus performing three useful functions. The 
carbon brush is now made with a square, 
instead of with the flat cross section of last 
year, and as before slides in a brass box in 
a black fiber tube. All wiring is done in- 
side the motor shell, there being even no 
binding posts exposed, and the brass caps 
at the end of the brush holders are insu- 
lated,so there is no possibility of a shock or 
short circuit from the exposed parts of the 
metor. The bearings are self-aligning, and 
the front bearing is supported in a spider 


FIG. 7.—THE PARAGON DESK FAN. 


which can be removed by taking out two 
screws, allowing the armature to be slipped 
out without taking the field structures to 
pieces. The starting rheostat under the 
base is of the enameled type on a porcelain 
plate. 

A desk fan, which shows how ingeni- 
ously all the refinements of construction 
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can be obtained with the small number of 
parts allowable in a fan motor, is illustrated 
in Fig. 5. The motor is of the bi-polar type 
with a drop forged magnet and an enclos- 
ing shell protecting the commutator but 
leaving sufficient opening for the detec- 
tion of sparking. The brushes are of 
graphite. The journals are self-aligning. 
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8.—SECTIONAL VIEW OF WESTERN 
ELECTRIC CRILING FAN. 


FIG. 


of Babbitt metal and slipped into cylindri- 
cally bored bearings in which they are re- 
tained by the stems of the oil cups. The 
chambers of the latter are fllled with a heavy 
cylinder oil, which is carried up to the bear- 
ing by means of a wick pressed against the 
shaft by a coiled spring. A starting 
switch, giving three speeds, is mounted on 


FIG 9.—A WALL SWITCH AND RHEOSTAT. 


a porcelain base under the pedestal which 
contains a rheostat of German silver wire 
insulated with asbestos and mica on a por- 
celain spool. The 550-volt motor is fitted 
with a double pole, quick break switch. 
The ceiling fan illustrated in Fig. 8 
` shows evidence of the same careful design. 
The motor is bi-polar, with a circular en- 
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closing yoke, the armature shaft running 
in self-aligning bearings similar to those 
in the desk fan. The armature shaft is 
tubular and inside of it is another tube 
through which run the wires to the switch 
and electrolier below the fan blades. The 
starting resistance is mounted on a porce- 
lain spool inside the field frame of the 
motor. Below the upper journal is a 
small oil pan to prevent any oil coming 
from the upper bearing from running into 
the armature. A small hole leads from 
this pan through the tubular 
allowing the oil to drain into the pan below 
on the top of the switch box. Still another 
pan in the hub carrying the fan blades 
catches oil from the lower journal. 

For use with this fan there is pro- 
vided a special wall switch rheostat, by 
means of which three speeds can be given 
to a single fan or to a group of fan motors 
connected in series on high-tension cir- 
cuits. The style for a single motor is 
shown in Fig. 10 and for the group in Fig. 
9. The latter is made up with the dil- 
ferent resistances necessary for running 
various combinations of the different styles 
of fans on the different voltages customary 
on supply circuits. 

An ingenious arrangement for reducing 
the speed of an alternating current motor 


FIG. I2.—THE HURRICANE DESK FAN. 


to that necessary for ceiling fan work with- 
out noisy gears or troublesome belts is 
shown in Fig. 11. Here the motor is 
shown mounted on a spherical ball bearing 
and driving a small friction pinion. This 
engages with two large leather faced wheels 
on hinged inclined shafts. On the outer 
surface of these wheels the spherical en- 
closing case hangs and to it are attached 
the fan blades. The motor armature runs 
at a high speed turning the intermediate 
pulleys at a moderate speed, and the outer 
case at a still lower speed. The whole con- 
stitutes a very compact and simple speed 
reducing device. The handle at the lower 
end of the motor is arranged to change the 
angle of the blades at will. A small wheel 
is also fitted with a rod running up to a 
switch within the motor casing. ú 
Several improvements have been made 
in this year’s construction of the Hurri- 
cane fan motor, as will be seen by reference 


shaft 
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to Fig. 12. The motor remains of the en- 
closed type with exposed commutator and 
brushes, but the field enclosing ring is now 
almost spherical in shape. The brushes 
are square and arranged for easy replace- 
ment. The bearings are of phosphor 
bronze self-aligning. The armature is 
easily removed by unscrewing the front 


FIG. 10.—A WALL SWITCH AND RHEOSTAT.' 


bearing. A three-speed rheostat is fitted 
on a slate base. Double silk covered wire 
is used in the armatyres of the 12-in. mo- 
tors, and double cotton covered wire in 
the armatures of the 16-in. The wall fans 
are made with a ball and socket joint, so 
that the breeze can be directed both down- 
ward and to the side. 

The fan shown in Fig. 13 has been de- 


SECTIONAL VIEW, SHOWING PARTS OF rutaa ALTERNATIVG CURAENT 


SEILING FAN MOTOR 


II.—SECTIONAL VIEW OF TUERE 
ALTERNATING CHILING FAN. 


FIG. 


signed with a motor body showing a 
spherical contour. The upper half of the 
sphere is removable to give ready access 
to the armature. One pole projects down- 
ward inside the upper hemisphere, and the 
other upward in the lower hemisphere, the 
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field coils filling the spaces between these 
polar projections and the shell, making a 
very compact motor, as all space within 
it is usefully occupied. The armature is 
as usual of the slotted type, with overhang- 
ing teeth and no binding wires, wound with 
double silk-covered wire. The crucible 
steel shaft runs in self-aligning bearings 
fitted with depending oil cups containing 
felt wicks. The guard is attached at its 
lower point directly to the base, without 
the usual yielding brace, making the guard 
remarkably stiff. | 

Some handsome designs of desk and 
bracket fans are shown in the group Fig. 
14. Two models of the direct-current 
type are shown in the two right hand illus- 
trations, that to the extreme right represent- 
ing the new type known as the “house fan.“ 
It is a single speed fan intended to give a 
moderate breeze, with noiseless running 
and low current consumption. The motor 
is entirely enclosed and differs in that re- 
spect from its neighbor to the left, which 
is a more powerful multiple speed fan and 
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FIG. 15. — DETAILS OF GENERAL ELECTRIC FANS. 
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IG. 14.—THE GENERAL ELECTIC COMPANY’S ALTERNATING BRACKET, ALTERNATING DESE, DIRECT DESK AND DIRECT ‘“‘HOUSE” FAN. 


FIG. 13.—ROTH BROTHERS’ FANS DISMOUNTED AND ASSEMBLED. 


requires ventilation, for which it is provided 
with openings. This motor is peculiar in 
that it has only one bearing, an unusual 
feature in direct-current fans. This is a 
long tube or sleeve bushed with bronze and 
running deeply into the armature, the com- 
mutator over-hanging this bearing and 
projecting into a cup or bulb on the end 
plate of the case. This armature is shown 
clearly in the illustration of various details, 
Fig. 15, where its unusually large diame- 
ter in proportion to its length is clearly 
indicated. The same figure shows also the 
laminated steel field- magnet, which is in- 
geniously designed to give a bipolar field 
and to take form-wound field coils without 
any break in the magnetic circuit. 

To the left of the direct-current motors 
in Fig. 14, are shown two alternating 
current fans, one designed for desk and 
the other for bracket mounting. The 
former has a speed controller, consisting of 
a coil concentric with the motor shaft and 
cut into or out of circuit by the thumb 
switch at its centre. The bracket fan has 
the same coil fitted within the base of the 
bracket, the thumb switch projecting 


‘through the casting. The motor is of the 


same construction as last year, with the 
pole-wound field having four poles for the 
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7200 alternation model, and the usual 
short-circuited squirrel-cage armature, a 
view of which is shown in Fig. 15. The 
rotating field for starting is obtained by 
means of short-circuited copper strips en- 
closing the corners of the poles and acting 
as “shading coils.” These fans are made 
with trunion supports which give an ad- 
justment much easier to control than does 
a ball and socket joint below the machine, 
as when the latter is loosened the motor 
tends to flop over. 

The fan motor shown in Fig. 19 will 
be instantly recognized by electrical en- 
gineers as the wellknown design in 
which one single field coil, concen- 
tric, but not co-axial with the arma- 
ture, energizes both poles. There are sev- 
eral great improvements in this year’s de- 
sign. In the first place, the cast iron fi:ld 
of former models has been replaced by 
diop forgings of high grade steel, the two 
winch constitute the field poles and yoke 
being exact duplicates and interchange- 
able. The high permeability of this ma- 
terial allows a much thinner cross se-tron, 
permitting the field coil to be twisted until 
its axis is more nearly in line with the 
chait, so that the coil does not interiere 
with the endwise movement of the arma- 
ture when it becomes desirable to reutove 
or replace this part. The bearings are self 
aligning and fitted with hanging oil cups. 
The guard is of a very rigid construction, 
as the practical test illustrated in Fig. 17 


FIG. 17.—THE LUNDELL GUARD. 


‘clearly shows. Notwithstanding 
this rigidity it is of pleasing ap- 
pearance. The guard is attached 
through only one brace, being 
fastened to the pedestal or base 
of the desk fan at two points. 
The alternating current fan of 
the same manufacture is unique 
in that its motor is of the syn- 
chronous instead of the induc- 
tion type. by which a much larger output 
from the same amount of material is ob- 
tained and the annoying lagging currents 
are entirely eliminated. The construc- 
ition may be explained as follows: The ex- 
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ternal primary is built up of laminated iron 
with eight internally projecting poles, each 
wound with a coil supplied with alternating 
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FIG. 18.—A LUNDELL ‘‘ BUZZ’ 
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FIG. 16.—THE GÉNKKAL ELECTRIC CEILING FAN. 


currents. No auxiliary coils or phase dis- 
placing arrangements are used whatever. 
The internal rotating part or armature 
is laminated, slotted and wound with two 
circuits, one of which is short-circuited in a 
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suitable way to act as a secondary to the 
eight poles. The other is connected up 
to a disc-shaped commutator. A pair 
of brushes bear on this commutator, con— 
necting it in series with the field circuit. 
On starting, the machine acts as does any 
series motor, both armature and field mag- 
netizations reversing simultaneously, thus 
giving a pulsatory torque always in the 
same direction. As the machine runs up in 
speed the short-circuited secondary wind- 
ing takes hold and gives a powerful torque, 
as an induction motor running the speed 
almost up to synchronism. At synchron- 
ism the commutator obviously acts as a rec- 
tifier, giving a pulsatory direct current to 
the rotor winding connected to. it. This 
pulsatory direct current sets up direct mag- 
netic poles in the rotor which react on the 
a. c. field and make of the machine a syn- 
chronous alternating motor, with an inter- 
nal rotating field magnet energized by the 
rotary transformer action of its commuta- 
tor. At synchronism, of course, the short- 
circuited winding exerts no torque at all, 
but it does serve in connection with the 
self-induction of the rotor iron to smooth 
out by the currents induced in it the pulsa- 
tory magnetization of the rotor teeth, and 


FIG. 19.—THe LUNDELL 1899 BRACKET FAN AND MOTOR, 


thus renders this magnetization 
practically constant. This field 
can be made very strong, thus 
giving a high power factor or 
even leading currents. 
An electrolier fan, wherein 
| the four fan blades are attached 
above the moving part of the 


motor within the basket, is 
shown in Fig. 21. It is made 
in the usual voltages, 110, 220 and 
500, and also for 167 and 250 volts 


for running in groups of three or of 
two, series connected across 500- volt cir- 
cuits. The machine is provided with but 
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a single self-oiling bearing, extending the 
entire length of the motor. The armature 
hangs around this bearing much as do the 
rotating parts of the mammoth Niagara 
generators, giving a very stiff alignment of 
fields and armature. The switch at the 
bottom of the motor housing is inclosed 
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FIG. 22. — FIELD OF EMERSON MOTOR. 


in an inverted cup of the casing, so that the 
electrolier may be set on the floor without 
breaking off the switch handle. Fig. 20 
shows a 16-in. bracket fan of the same 
. make, built with a bipolar forged steel 
magnet. It is swiveled on one ball and 
socket-joint, allowing motion in any di- 
rection either vertically or horizontally. 
This fan is also furnished with a base when 
used as a portab!e desk fan. 

An alternating current motor for desk 
or bracket fans which makes the term 
“buzz fan”, a misnomer, is shown in its 
assembled form in Fig. 24. The most 
conspicious pecul arity about this fan 
is the novel ear-shaped configuration of 
the blades, the following edges having 
a peculiar curve which the makers claim 
does away with the buzzing noise so often 


AMERICAN ELECTRICIAN 


an accompaniment of high speed fans. 
The details of the motor construction have 
been carried out with great care. In its 
general principles the motor is of the usual 
induction type with a short circuited sec- 
ondary, the conductors of the latter being 
copper straps closed upon themselves as 
Fig. 23 clearly shows. The shaft is a case- 
hardened steel tube pressed into the back 
cover, the armature or rotor being 
mounted on a tubular hub or sleeve which 
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cover and removing the plug screw I the 
rotating parts may be slignged out. To 
prevent any oil from coming out from the 
front on to the ſan blades and being 
thrown to surrounding objects, the fan hub 
forms a screw plug which seals the end of 
the armature head. 

A similar blade to that described above 
is also used in the fan shown in Fig. 28, 
and is in this case termed by the manufac- 
turers the “New Departure” blade. The 
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FIG. 21.—THE BATES STATIONARY ELECTROLIER FAN. 


slips on to this tubular shaft. The detailed 
construction of this bearing is shown in 
Fig. 25, where M is the central shaft with 
screw plugs C and I at its two ends and an 
oil well A, feeding oil to its interior. The 


FiG, 23.— ARMATUKE OF EMEKSON MOTOR. 


tubular hub of the motor armature bears 
upon the central shaft through two bear- 
ing sleeves F and oil is admitted to the 
wearing surfaces through the holes I.. 
To absolutely prevent any throwing of oil 
a felt washer is mounted at D, which is 
obviously the only point at which oil can 


FIG 25.—SECTIONAL VIEW OF THE EMERSON 
BEARING. 


escape. By unscrewing the fan, which has 
a left-hand thread, taking off the front 


FIG. 24.— THE EMERSON BRACKET FAX, 


ceiling fan of the same make is 
shown in Fig. 26. The peculiarity 
of this fan is the fact that the 
commutator, which is at the top 
of the motor, is always in sight. 
The armature is of the drum type 
with an external field 

The construction of the motor 
of a ceiling fan with ingeniously 
arranged parts is clearly indicated 
in the cross section reproduced in 
Fig. 30. The motor is bipolar 
with a field magnet crossing the 
shaft and wound with single coil 
N. This energizes the peculiarly 
shaped poles L, which have a deep channel 
section embracing three sides of the armature 
I, This in turn is fastened by screws X, to 
the lower part of the enclosing case, and 
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through it drives the fan hub A. The thrust 

bearing is immersed in oil in the chamber 

in this fan hub. 
A view of 
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FIG. 27.— THE DAYTON ALTERNATING DESK 


FAN. 


ceiling fan of the same make is 
shown in Fig. 29. Here the 


primary or field circuit is 
wound on a toothed and lam- 
inated core, mounted on the 


spider, and the armature or 
secondary revolves outside of it. 
The armature drives the fan blades 
through the lower part of the 
enclosing shell, the rotating 
parts resting on a ball bear- 
ing in an oil cup, and sup- 
ported by the fixed hollow steel 
shaft, which is one inch ia di- 
ameter. Fig. 27 shows an alter- 
nating current desk fan of the 
same make, which is fitted with 
a knock-down or removable guard, 
allowing an easy access to the 
blades and bearing. There is one 
bearing extra long of phosphor 
bronze and lubricated by an oiling 
ring, similar to those used on 
dy namos. 

A fan called the search light, 
because its blast can be turned in any direc- 
tion, vertically or horizontally, is shown in 
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Fig. 31. The flexibility of its support is ob- 
tained by the combination of a swivel and a 
trunion, the adjustments being maintained 
by hardened cup-pointed set screws. The 
motor body, although inclosed, is provided 
with openings for ventilation. The motor 


FIG. 81.—THE STANDARD SEARCH-LIGHT FAN WIT BRACKET 
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has two self-aligning beurings, and the cov- 
er on the commutator end is fitted with an 
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extension inclosing the armature and a 
further extension carrying the bearing. The 
base of the motor is recessed for a snap 
switch, which is also a speed controller. 

The construction of the motor of the 
ceiling fan manufactured by the same con- 
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FIG. 30.—THE DAYTON DIRECT CURRENT 
CEILING FAN MOTOR. 


cern is admirably designed as 
follows: The upper bearing runs in 
an oil cup which is attached to and 
revolves with the armature shaft 
so that no oil can leak out of it 
into the armature. Its walls are 
contracted toward the top so that 
the oil will not fly out of it by cen- 
trifugal force. The lower bearing 
is imilarly arranged and the ver- 
tical thrust is taken up by a ring 
of hardened steel balls. Two dif- 
fer-nt styles of fie d magnets are 
inate for this fan, one of the cir- 
cular yoke type, with removable. 
steel pole pieces projecting inward 
toward the armature, and the other 
of a single iron casting, with poles 
ingeniously shaped so as to receive 
the field coils, as is shown in Fig. 
32. 

The detail construction of the 
motor of another direct current 
ceiling or column fan is extremely 
interesting, and is shown in Fig. 
35. The armature is of the Gramme ring 
type, running in a bi-polar field, generated 
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by a magnet immediately below it. The com- 
mutator 1s of the flat disc or radial type. 
with two downwardly bearing brushes 
pressing upon it. The shaft is a tube 
through which runs a rod attached to the 
switch below, and the armature overhangs 
the single long bearing running down 
through the field. Lubrication is effected 
by grease contained in a pocket in the mid- 
dle of this long bearing and the construc- 


FIG. 82.—A FIELD MAGNET FOR A STANDARD 
CEILING FAN. 
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FIG. 38..—THE DIEHL DESK FAN. 


tion is such that by no possibility can any 
grease escape from below, the hemispheri- 
cal shell of the fan being integral with the 
hub of the blades and revolving therewith. 

The ceiling fan shown in Fig. 38 
is so arranged that by the removal of three 
screws the armature may be taken out with- 
out detaching the fan from the ceiling.“ 
The rotating parts are supported on a ball- 
bearing running in an oil cup of sufficient 
size to furnish lubrication for an entire sea- 
son. Fig. 33 shows a desk fan made by 
the same manufacturers, the most prom- 
inent feature of which is the absence of 
any breaks in the magnetic circuit. The 
fan is not divided in a horizontal plane as 
is usual in fans of this shape. but is split 


FIG, 35, — DETAILS OF BACKUS CEIL- 


FIG. 86. —THE KNAPP BATTERY OUTFIT. 
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vertically, the cover, which forms one side 
of the case, being removable without sepa- 
rating the poles. 

A battery fan ingeniously designed to 
obtain maximum ‘output from the small 
power available from a primary battery 
with the absolute simplicity of parts neces- 
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FIG. 834.—THE SWITCH OF THE FULLER FAN, 
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sary in such a small motor is illustrated in 
Fig. 36. The motor has a single field 
coil and a pole-wound armature with six 
teeth or poles. The fan is fitted with four 
blades and the usual guard. The 6-in. 
fan requires two, the 8-in. fan three and 
the 1o-in. fan four cells of Gordon primary 
battery. 

Fig. 37 shows a battery motor in which 
one part has been ingeniously designed to 
do the work previously required of two. 
The baseboard switch is replaced by a sim- 
ple modification of one of the binding posts 
which will be clear on inspection of Fig. 34. 
The wire entering the binding post, runs 
through an insulated sleeve or bushing, 
through the wall of which the binding 
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screw projects. By simply loosening the 
screw the current is turned off and by 
tightening it turned on again, so that the 
only addition to the parts otherwise re- 
quired in a binding post is the insulating 
sleeve. This simplification is covered by 
patent. 


FIG. 388.—THE DIEHL CEILING FAN. 


For locations where dynamo power is 
unavaliable, the primary battery must be 
depended upon for current, and good re- 
sults can be obtained if a battery of suf- 
ficient output is installed. The ordinary 
gravity battery gives an economical source 
of current but will only stand a slow rate of 
discharge, so that a large battery would be 
required to give sufficient power to run a 
fan. By using a storage battery continu- 
ously charged by the proper gravity bat- 
tery and intermittently discharged at a 
higher rate when the fan is used, a moder- 
ate sized gravity battery is made valuable 
for fans of no mean power. Such a com- 
bination is that represented in Fig. 40. 
which shows a box containing six Ex- 
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cello“ improved gravity cells charging a 
two-cell storage battery in a separate case, 
which in turn feeds a small four-volt motor 


— 
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ed from ornamental brackets by means of 
two helical springs. It is wound for bat- 
tery voltage and may be connected in series 
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FIG. 40.—THE EXCELLO FAN AND PRIMARY AND STORAGE BATTERY OUTFIT. 


carrying an 8-in. fan, represented on the 
lid of the battery box. In case continuous 
service is wanted from the fan, another 
primary battery of the same number of cells 
may be used in multiple with the first, and 
the storage battery dispensed with. The 
Storage cells are practically sealed to pre- 
vent the spilling of their contents and are 
fitted with capped vent tubes, which appear 
in the illustration. The fan motor is of 


FIG. 39.—THE EDISON MANUFACTURING COMPANY'S 


FAN FOR TELEPHONE BOUTHS. 


the ironclad type, fitted with one long self- 
oiling bearing. 

An outfit specially designed for and of 
obvious value in a telephone booth is illus- 
trated in Fig. 39. Its use is not limited 
to any time or season, as every telephone 
booth is close at any time of the year. The 
motor is specially designed to run noise- 
lessly and produce no vibration, absolute 
Tequirements in this service. It is suspend- 


with the incandescent lamp, if there is one. 
within the telephone booth, the switch on 
the motor starting both lamp and fan when 
the booth is to be used and cutting both 
off when the booth is vacant. 

With the coming of hot weather the 
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THE ACCUMULATIONS OF CULM IN THE 
COAL REGIONS AND THEIR UTILIZA- 
TION FOR POWER PURPOSES. 


BY HARRY N. GARDNER. 


All travelers who have passed through 
the anthracite region of Pennsylvania re- 
member the mountains of black waste piled 
around the coal breakers, which have pos- 
sibly been looked upon as only making 
more unsightly an already unattractive 
Scene, adding to the dirty appearance of a 
landscape that already looks as if in need 
of the cleansing powers of a second del- 
uge. 

These unsightly culm piles were for years 
looked upon almost as a curse to the re- 
gion. But as the engineering and commer- 
cial eyes of the progressive nineteenth cen- 
tury have seen in Niagara’s spray some- 
thing more than picturesque grandeur, so 
they have seen in these heaps of waste coal 
screenings something more than mountains 
of dirt; they have looked beneath the unat- 
tractive exterior and seen the countless 
wheels that could be turned by these Niag- 
aras of culm. 

While these piles are looked upon as con- 
sisting of coal that is of no commercial 
value, the fact remains that a large per- 
centage of many of the culm banks con- 
sists of good, heat-producing, power-gen- 
erating fuel. 


FIG. 41.—THE WAGNER BELTED VENTILATING FAN. 


necessity arises for renewing the air in in- 
teriors as well as setting it in motion. For 
this purpose motor driven ventilating fans 
or air propellers are now very widely used. 
Fig. 41 shows a belted combination of 
this type using a single-phase self-starting 
induction motor. The motor and fan are 
provided with two-step cones, so that the 
speed of the fan can be changed by trans- 
ferring the belt. 


A quarter of a century ago it was thought 
to be impossible to burn fine coal. and ev- 
erything that in the sifting graded smaller 
than chestnut was considered to be waste, 
and was consigned to the dump. Grates 
were then invented for burning pea coal, 
and gradually the size of commercial coal 
has been reduced until now there are four 
regular grades finer than pea. 

This former distinction in the size of fuel 
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that was suited for commerce resulted in 
many of the older culm piles throughout 
the entire mining region containing a large 
percentage of coal that would now pass into 
the regular channels of trade. 

One such pile of culm that stands almost 
in the business. center of Scranton, encum- 
bering what is now valuable real estate, 
was purchased a few years ago for a small 
amount, a breaker was erected at one end 
of it, chain conveyors running from the 
breaker to the pile drag in the coal, and 
this old dump is being resifted. The pur- 
chasers are making a fortune out of what 
was thrown away as waste. 

Even with the more careful screening of 
coal used at present and the large decrease 
in the percentage of waste through the re- 
duction in the size of marketable fuel, the 
fact remains that millions of tons of good 
fuel are every year being consigned to these 
dumps; and, because the better grades of 
coal are more inclined to crush, much of 
this culm is, aside from its size, the best 
of the fuel mined. One competent author- 
ity estimates that up to 1891, in the Scran- 
ton district alone, there had been 22,000,000 
tons of clean coal thrown upon these 
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culm just as it exists in many of the heaps. 

There are piles that contain so much dirt, 
rock and slate that their contents are prac- 
tically worthless for fuel; but taking the 
average dump, aside from these and those 
others that contain enough large coal to 
make it pay to resift them, and it is found 
that culm can be successfully burned, and 
that it has a heat producing value of about 
70 per cent of that of egg coal.. But as it 
takes more of it to generate a given 
amount of steam, it costs more to handle it, 
and the boiler plant costs more in the first 
place, adding to the interest and deprecia- 
tion account. 

When the question arises of using this 
fuel at a distance from the mines, a pro- 
portion is at once found where the extra 
freight for the increased tonnage, cost of 
handling and higher fixed charges for the 
steam producing plant take one side, and 
the difference in the cost of the two kinds 
of fuel at the mines the other. It is found 
that the former soon overbalances the lat- 
ter, so that culm is not an economical fuel 
except within a certain distance from the 
mines. As to the economy of using culm 
in the mining regions, where it costs from 
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is found that power for driving machinery 
can be generated in the anthracite region at 
a cost of $16 per h. p. per year. This esti- 
mate includes the interest, insurance, taxes 
and depreciation on engines, boiler plant 
and buildings, the cost of firing and re- 
moving the ashes, the cost of fuel, figuring 
the culm to cost twenty-five cents per ton, 
and the cost of water (the water costs more 
than half as much as the fuel) power to be 
furnished for twelve hours a day for 313 
days per year. This will be seen to be as 
cheap as it has ever been calculated that 
power can be furnished from Niagara 
Falls. 

Besides the millions of tons of culm now 
standing in the dumps ready to be trans- 
formed into mechanical energy, there is fuel 
enough every year being piled upon these 
culm banks, in the Scranton district alone, 
to generate 75,000 h. p. 

For years the engineers and manufactur- 
ers of the entire world have seen in the 
mighty cataract a few miles from Buffalo 
not only picturesque grandeur unsurpassed 
for its kind in the world, but commercial 
power developing possibilities equally un- 
surpassed. Now this engineering dream is 
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dumps, and 1,330,000 tons are still being 
added every year. 

Another problem confronted the coal op- 
erators a few years ago. Not only was 
there this large waste of fuel, but to get 
rid of it, it was necessary to take up space 
which in some cases would otherwise be 
valuable real estate. 

Of course there has always been much 
thought expended on the matter of finding 
a use for this waste. One scheme that has 
been for years, and still is being, tried is 
to compress the culm into briquettes after 
mixing the dust with some kind of binding 
material. Such a course will probably al- 
ways be a failure, not because the product 
is inferior, for it does make the best of fuel, 
but because of the cost of production. In 
many cases, as is being done in several 
places besides the one referred to, it will 
be possible to partially solve the problem 
by sifting over the old dumps. 

Steam and mechanical engineers have 
long been working at the problem from an- 
other side, with better results, by trying to 
build furnaces and grates that will burn the 


nothing to 35 cents per ton, and egg coal 
costs $2.40 per ton, there is no doubt. 

The Illuminating, Heat & Power Com- 
pany, of Scranton, has culm furnished for 
its electric light plant by the Jersey Cen- 
tral Railroad, which, rather than encumber 
valuable real estate, delivers the fuel to the 
door free; thus the only expense which the 
company has for power is the cost of firing 
and the interest on the plant. 

The Suburban Electric Company, of the 
same city. which is controlled by the same 
company that is resifting the large dump 
referred to, built its plant at one end of 
that dump, and the fuel costs the interest 
and depreciation on the plant, the drag- 
ging in of the culm with a chain conveyor 
and firing with an automatic stoker. 

This dump is shown in the photograph. 
The small breaker for resifting can just 
be seen at the lower left hand corner of 
the picture. The electric light plant is 
out of sight, back of the culm pile. 

From a set of tests carried out by skill- 
ful engineers and from computations fur- 
nished by the best engineering authority, it 


realized, and the commercial wheels of Buf- 
falo are being turned by the might of Ni- 
agara Falls, over twenty miles distant. 

In the development which must neces— 
sarily come to the city by the lakes, because 
of the inducements offered to manufactur- 
ing enterprises by the cheapness of Niag- 
ara's power, the cities over the mines 
should not be overlooked; nor should it be 
forgotten that they can offer to manufac- 
turing industries the inducements of even 
cheaper power. 

And should the other engineering dream 
be realized, and electrical transmission of 
energy be perfected to such an extent that 
power from Niagara can be economically 
used to drive the commercial wheels of 
New York City, as has frequently been sug- 
gested, it is easy to see that the cheap 
power that can be generated in the mining 
regions is over 250 miles nearer to the 
metropolis than are the Falls, and it will 
have the fixed charges against just that 
many miles of transmission line in its favor 
for running metropolitan machinery by the 
Niagaras of culm. 
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EFFECTS OF HIGH-PRESSURE STEAM 


ON ENGINE CYLINDERS. 


BY F. W. ROLLER, M. E. 


The numerous advantages in the line of 
efficiency that are gained by the use of 
steam at high pressures in steam engines 
have long been recognized, but the diffi- 
culties which became marked as the pres- 
sures approached 125 to 150 pounds, not 
so much on account of mechanical strength 
of fittings and parts as of lubrication at the 
high temperatures involved, seemed’ for a 
time a serious bar to further progress in 
that direction. Even at present it seems to 
be believed by a large majority of those 
having charge of the operation of steam 
machinery that markedly higher pressures 
are by no means commercially practicable 
or advisable except under special condi- 
tions, and that the old troubles of burnt- 
out piston and valve rod packings, and 
scoring of cylinders and valve seats would 
be sure to confront those who might at- 
tempt to employ appreciably higher values. 
This is well evidenced by the fact that 
only in rare instances are large plants de- 
signed for pressures of over 150 pounds 
in spite of economy and space being 
gained thereby, while in the large majority 
of cases much lower limits are assigned. 

In the above connection it may be of in- 
terest to note that under that most trying 
of all services, namely marine work, the 
modern tendency is to make 250 pounds 
at the engine throttle a standard and even 
350 pounds is being employed abroad in 
work of this class and giving the best of 
satisfaction. 

. The question of manufacture of fittings 
for these pressures was a comparatively 
simple engineering problem, involving, to 
be sure, careful testing and design, and 
equally careful workmanship, but neverthe- 
less completely soluble. | 

The lubrication factor was, however, an- 
other affair, no oils either animal or miner- 
al having been found that would operate 
continuously and satisfactorily under the 
high degree of heat. All proved, more- 
over, highly objectionable in that they 
coated the condenser surfaces with a non- 
conducting film that utterly destroyed the 
efficiency of this part of the plant and were 
equally troublesome where not positively 
dangerous when they reached the boilers. 
Plumbago, when used, in addition to being 
dificult to properly inject and distribute, 
had a cheerful habit of clogging all small 
passages and check valves and was also 
found to be unsuited. 

The final solution of the difficulty has 
been to take the bull by the horns and sim- 
ply dispense with lubricants altogether. 

There seems to be a peculiar property of 
cast iron when employed for cylinders by 
virtue of which if it can once be run to 
a glaze without the employment of oil, it 
will acquire a polish far higher than is or- 
dinarily seen and operate indefinitely with- 
out the use of lubricants, barring, of course, 
any introduction of foreign matter between 
the working faces. The action must be 
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analogous to the increase of surface den- 
sity caused byordinary burnishing processes, 
and is perhaps still better exemplified by 
the surface hardening that takes place on 
the faces of the thread in the well-known 
screw type of elevator where the balls in- 
terposed between the screw and the threads 
in the anti-friction nut, rolling under great 
pressure between each, polish and compact 
their surfaces in a very similar way al- 
though not of course under such high tem- 
perature. Getting the initial glaze seems 
to be largely a matter of luck, as the most 
careful machining, cleaning and removal 
of burrs can hardly be relied upon to re- 
move the almost infinitesimal chips or 
shoulders which start the cutting action 
and it takes a great deal of stoicism some- 
times to refrain from starting up the lu- 
bricators when a cylinder commences to 


_ “squeal” and the pistons are traveling at 


a speed ordinarily considered to be, if any- 
thing, a little over the limit set by the best 
practice. 

So satisfactory is this method of opera- 
tion, however, that in the case of a large 
number of our torpedo boats, where 250 
pounds is the standard pressure and the 
piston speeds run up as high as 1,400 feet 
per minute, the cylinder lubricators are 
dispensed with entirely, and the only oil 
that ever gets into the cylinders is intro- 
duced through the indicator piping and 
this only when it is known in advance 
that the engines will not be used for the 
space of twelve hours or more and that at 
the same time there will be no opportunity 
to take off the cylinder and valve chest 
bonnets to dry off and coat the surfaces 
with a thin layer of vaseline or the heaviest 
cylinder oil as a protection against the 
rapidly formed rust. 

The valve stem and piston rod packings 
are of course subject to more severe ser- 
vice than the piston rings and cylinder 
liners as they work in whatever small 
amount of dust and dirt there may be flying 
about and moreover must be entirely steam 
tight. A sufficient number of metallic pack- 
ing rings with a couple of turns of soft 
packing at the end have, however, in con- 
nection with the small amount of oil which 
would naturally find its way to the rods, 
been found to answer well here. 

It has been generally considered that the 
moisture in the steam acted as a lubricant 
in the above cases, there being always, even 
under the best conditions, not less than 2 
per cent. of this present. This seems to be 
disproven by the practice that has been 
universally adopted abroad and which will 
be employed on the new men-of-war con- 
tracted for by our own Government, in 
which, in order to get the advantage of 
the far smaller cylinder condensation losses 
following on the use of superheated steam, 
the boiler pressure is kept much higher 
than that at which the engines are to be 
run and reducing valves are inserted which 
by wire drawing, give the superheating 
effect desired. (The common practice is 
300 pounds at the boilers and 250 pounds 
at the engines.) 

This system has been in operation on a 
large scale and in a number of vessels for 
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at least two years past with no objectionable 
results. 

It will be noted that all the foregoing 
concerns engines of the vertical type. The 
writer is not aware of this having been 
worked on any scale with horizontal en- 
gines and it is possible that the weight of 
the piston riding on the lower surface of the 
cylinder would in this case render the at- 
tainment of the glaze difficult or impos- 
sible. If this should be so, however, tail 
rods, either open or covered by long bon- 
nets are perfectly feasible and the marked 
gain in efficiency which high pressure sat- 
urated or superheated steam gives would 
be a large return on a trifling expenditure. 


THE WEHNELT INTERRUPTER. 


BY CHARLES T. CHILD AND GEORGE T. 
HANCHETT. 


Interrupting apparatus for the primary 
circuits of induction coils has received no 
little attention from inventors and students 
of late years, especially since interest in 
X-ray work has caused the induction coil 
to be the subject of much experiment. 
The desideratum in this form of inter- 
rupter is practically instantaneous closure 
and opening of the circuit, and experiments 
without number have been made for this 
purpose, most of them being with the an- 
cient hammer-break or tooth-wheel contact 
in some form. With the sole exception of 
the liquid-contact breaks, recently patented 
by Mr. Tesla, there seems to have been no 
radical innovation in this field until Dr. 


FIG. I.—WEHNELT’S ORIGINAL DRAWING 


Wehnelt described, in one of the German 
papers, the remarkable invention which 
forms the subject of this article. 

The drawing published with his descrip- 
tion is reproduced in Fig. 1. The inter- 
rupter consists solely of a vessel, a, con- 
taining a plate of metal, preferably of lead 
b and a glass tube d having a bit of plati- 
num, wire sealed in its lower end, and filled 
with mercury. The cover, a, is filled with 
an electrolyte, preferably sulphuric acid 
and water in about the proportion used for 
accumulators. If this apparatus is con- 
nected into a circuit of sufficient power, so 
that the fall of potential between the two 
electrodes is more than about 12 volts, 
the well known forge-effect will take place 
if the metallic plate is the anode. The 
platinum tip e will be melted and the appa- 
ratus probably destroyed. 

If, however, the connections are so made 
that the platinum point becomes the anode 
and the metallic plate the cathode, then 
there will be seen a yellowish glow sur- 
rounding the platinum tip, bubbles of gas 
will stream up from it, and the cell will emit 
a harsh, buzzing, definite sound, showing 
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that rapid vibrations of some character are 
taking place in it. Dr. Wehnelt’s discov- 
ery was that the current was periodically 
interrupted by this simple apparatus, and 
that the interruptions are perhaps sharper 
and more definite than those due to any 


form of mechanical interrupter. Such an 
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FIG. 2.—INTERRUPTER SHUNTED WITH CONDENSER 


AND INDUCTANCE. 


apparatus connected in series with the pri- 
mary of an induction coil gives surprising 
results. A stream of sparks of great in- 
tensity bursts from the secondary terminals, 
and if these are approached within a mod- 
erate distance of one another the sparks 
merge into a continuous arc, possessing all 
the qualities of the high-tension alternating 
arc. The effect upon vacuum-tubes is as- 
tonishingly powerful, but the production of 
X-rays by this means is not so satisfactory 
as might at first be thought, for the dis- 
charge seems to be almost purely alternat- 
ing in character and not of the unidirec- 
tional sort necessary for this purpose. 

The literature of this subject is doubtless 
destined to be large. So far, perhaps, the 
most important contributions to it are the 
results of experimental work published by 
Prof. Elihu Thomson in the “Electrical 
Engineer” of March 2, and in the “Electri- 
cal World and Electrical Engineer” of 
March 18, 1899. In Dr. Wehnelt's original 
paper the effect was noted that the frequen- 
cies of interruption increased with the volt- 
age. The more recent work goes to show 
that the frequency of interruption depends 
upon the area of the platinum exposed, the 
inductance in the circuit and the voltage, 
and that it is important, in order to secure 
high frequencies of interruption, that the 
self-induction of the circuit should be as 
small as possible. This is well illustrated 
by bringing the secondary terminals of a 
coil actuated by a Wehnelt interrupter close 
together, so that an arc is established be- 
tween them. This naturally reduces the 
inductance in the primary circuit and the 
note given out by the apparatus immedi- 
ately rises in pitch. The size of the plati- 
num determines not only the frequency of 
interruption, but also the amount of cur- 
rent that will pass under a given voltage, 
and interruptions, judged by the pitch of 
the sound given out, as frequent as 2000 
per second may be had by using a plati- 
num point of No. 24 wire about 1-16th of 
an inch long. 

Prof. Thomson noticed that, as the fre- 
Qtiency increases, the induction coil behaves 
more like a high-frequency apparatus and 
that if the interrupter be shunted with a 
condenser, as shown in Fig. 2, very bril- 
liant high-frequency effects may be had. 
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He also noticed that as the speed of inter- 
ruption increased, the secondary discharges 
became more purely alternating in charac- 
ter. 

This able experimenter has made the fol- 
lowing tentative suggestions for an explan- 
atory theory of the action of the inter- 
rupter: On the attainment of 
a certain current density the 
wire becomes a veritable posi- 
tive crater as in the arc, or at 
least the layer of electrolyte in 
close contact with the wire is 
so highly heated as to become 
disassociated into oxygen and 
hydrogen, with oxygen in 
excess from electrolysis. This 
layer insulates tlie wire as with 
a covering, stops the current, 
the gases reunite with explo- 
sion, casting out the excess of 
oxygen in bubbles, the liquid 
touches the wire again and the process is re- 
peated indefinitely. This would explain why 
a certain current density as a limiting value 
must be attained at the platinum surface be- 
fore the phenomenon can begin. 

“If the resistance in the circuit is so great 
that this limiting value cannot be attained, 
the interruptions do not take place.” 

It was soon found that several of the in- 
terrupters would work perfectly well in 
parallel, though it is somewhat doubtful if 
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FIG. 3.—THOMSON’S ARRANGEMENT OF 
INTERRUPTER. 


the interruptions in this case are as sharp 
as those produced by a single platinum 
point. The very simple arrangement sug- 
gested in Fig. 3 in which N is a tee of lead 
pipe, containing rubber stoppers through 
which the tubes bearing platinum points 
protrude, and filled with acidulated water, 
is a convenient form of the apparatus pro- 


FIG. 4.—VARIOUS FORMS 


posed by Professor Thomson. The outer 
containing vessel is filled with water for 
the purpose of keeping the apparatus cool. 
Professor Thomson found that the inter- 
rupter would work on alternating currents, 
provided its natural period is high enough 
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to allow the current to rise to its critical 
value during one half-wave, or during one 
alternation. The secondary sparks ob- 
tained in this way seem to be unidirectional. 
and it is recommended to use a platinum 
foil cathode in place of the lead plate when 
working with alternating currents. 

The inductance of the whole circuit, in- 
cluding the dynamo, is to be taken into 
consideration unless some other load, a 
battery, or a condenser, is also connected 
across the mains. If these loads are large 
enough the effect of the dynamo circuit in- 
ductance may be practically annulled, leav- 
ing the inductance of the coil in series with 
the interrupter alone to control the rate 
of interruption with a given surface of plati- 
num anode. Professor Thomson speaks of ` 
the curious rise in brightness of incandes- 
cent lamps connected across the mains of 
the supply circuit near an interrupter when 
the latter was operated. This effect was 
due to reflection into the supply leads of 
high periodicity currents superposed upon 
the continuous currents in them. 

For electric welding the interrupter has 
given very successful results when operated 
in connection with a small, open-core, weld- 
ing transformer. The efficiency of trans- 
formation, even at the very high frequency 
arising from its use, is said to be very great. 
It was noted by Professor Thomson that 
an induction coil shunted around an in- 
terrupter, a condenser being interposed in 
the circuit, gave excellent results. The use 
of this apparatus furnishes a means for de- 
monstrating many alternating-current phe- 
nomena where an alternating source of 
supply is not available. A coil of compar- 
atively small wire, wound upon an iron- 
wire core, and an interrupter for small 
currents are all the apparatus needed. It 
is, of course, necessary that the cores for the 
coil used with the interrupter or other hign 
frequency apparatus should be of the open 
magnetic circuit type. 

Experimental work recently conducted 
by the writers demonstrated very clearly 
that the form of interrupter illustrated by 
Dr. Wehnelt can be vastly improved in 
practice. The difficulties surrounding its 
working are very great when it is at- 
tempted to force large currents through the 
apparatus. The platinum point must nec- 
essarily conduct the whole current and, 
while its rate of expansion is practically the 
same as that of glass, when it is rapidly 
heated by large currents its expansion fre- 
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quently cracks the glass tube and spoils 
the apparatus. Further than this, the thin 
thread of mercury in a narrow glass tube, 
being heated by the current and by con- 
duction from the platinum point, often be- 
comes so hot as to volatilize, thus forming 
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an arc with practically explosive action, 
which either bursts the tube or throws out 
the mercury. The function of the mercury 
is not only to conduct current to the plati- 
num point, but also to keep it cool by con- 
ducting heat away from it. This is best 
accomplished when the body of mercury 
is as large as convenient. The forms of 
tubes shown in Fig. 4 illustrate some that 
were tried by the writers, the best results 
having been obtained from those in which 
the points projected vertically down into 
the electrolyte and in which the body of 
mercury is relatively large. 

If it is attempted to force too much cur- 
rent through the interrupter, the apparatus 
will work for an instant and suddenly stop. 
The current seems to be permanently 
broken, as its value falls to a scarcely 
measureable amount, while small bubbles 
stream off from the juncture of the plati- 
num point and glass tube. If the strain of 
a moderately high voltage is képt upon the 
apparatus when it is in this condition a 
yellowish glow is noticed, apparently 
creeping back along the surface of the plati- 
num wire through the glass, as if the cur- 
rent were seeking to enlarge the area of 
contact or actually to burst through the in- 
sulating sheath of glass. If this is allowed 
to go too far, rupture of the tube results. 
If the current is turned off while the appa- 
ratus is in this condition, a curious suck- 
ing sound is heard and the apparatus is 
instantly ready to work again and repeat 
the same cycle of operations. 

In operation, the acid bath rapidly be- 
comes very hot and, when its temperature 
reaches a point near boiling, the action of 
the interrupter ceases. For this reason it 
is well to make up the instrument with a 
water jacket in order to keep its tempera- 
ture as low as possible. Noticing the 
rapid heating of the acid, the writers en- 
deavored to find what proportion of the to- 
tal energy supplied to the circuit was dissi- 
pated in it, and were surprised to find that 
apparently over 90 per cent. of the total 
fall of potential took place between the ter- 
minals of the interrupter itself. While 
these measurements were made with appar- 
atus not suited for this work, they are prob- 
ably not inaccurate, because the intense 
heating of the electrolyte shows that much 
energy is wasted in it. A very curious 
phenomenon was noticed when the connec- 
tions were made, as shown in Fig. 5, two 
induction coils being used, one in series 
with the interrupter and the other shunted 
around it through a resistance composed ot 
incandescent lamps. Both coils worked 
violently and, when the interrupter was in 
the static condition mentioned above, the 
lamps in the shunt circuit glowed at about 
normal c.p. The instant the inter- 
rupter operated a sudden brightening of 
the lamps was noticed, apparently corre- 
spondir g to a voltage nearly double that 
previously present. This effect is doubtless 
due to some resonant action in the circuit, 
or to the superposition of harmonics of 
very high frequencies upon the circuit, giv- 
ing rise to some of the extraordinary ef- 
fects previously described by Professor 
Thomson and others. 

The field for usefulness of the Wehnelt 
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interrupter is very large. While it is highly 
inefficient, in that it wastes much current, 
still it enables the operation of induction 
coils directly from electric supply mains 
without the use of condensers or shunt re- 
sistances, and furnishes the experimenter 
with a reliable and satisfactory interrupter 
which he can make in a few minutes himself 
at a trifling cost. It also provides a ready 
source of alternating currents of high fre- 
quencies, their periodicity being interme- 
diate between those from the oscillatory 
discharge of condensers and those of com- 
mercial circuits, both of which have been 
of late so fully studied. On this account 
it will be of great interest, because there 
has not yet been much attention paid to 
phenomena produced by currents of in- 
termediate frequencies. It also provides a 
simple and convenient source of alternat- 


“Taal” 


FIG. 5.—DIAGRAM OF SERIES AND SHUNT 
CONNKCTIONS. 


ing current for demonstration purposes. It 
is evidently yet too soon even to discuss 
the commercial possibilities of the appa- 
ratus. 

A word of warning must be spoken to 
experimenters with this apparatus. It 
should always be made up in a vessel pro- 
vided with a cover or in such a way that 
it can be put out of harm’s way, because 
there is an energetic spattering of acid 
drops and dissemination in the air of a fine 
liquid acid spray during the action of the 
interrupter. Induction coils of the ordinary 
type will probably be instantly punctured 
when attached to it, and only thoroughly 
insulated coils, or those having an oil insu- 
lation, should be used with it. Finally, the 
current used is generally so large that the 
secondary possess great energy, and much 
care should be used, to avoid all danger of 
a shock from it, which, in the case of a 
large coil, would most probably be fatal. 

— . — 


THE CANDLE-POWER OF ARC AND IN. 
CANDESCENT LAMPS. 


PHOTOMETRIC LIGHT STANDARDS. 


BY PROF. WILBUR M. STINE. 


The Improved English Candle.—Though 
all forms of candles have been shown by 
investigators to be unsuited for light stand- 
ards, there are those who still continue a 
preference for them. Probably aware of the 
shortcomings of the candle they have 
scarcely more confidence in any of the sub- 
stitutes which have been offered. even 
looking upon the Hefner lamp as an unde- 
monstrated superior to the candle. In this 
belief recent attempts have been made to 
improve the English candle, and amongst 
such results are certain specifications an- 
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nounced in 1894.* A standard method is 
stated for obtaining the melting point of 
the spermaceti, which, when sufficiently 
pure should melt at 112 degrees to 115 de- 
grees Centigrade. <A point is also made of 
thorough cleansing of the wick to remove 
grease and mineral matter by immersion in 
animonia followed by a second immersion 
in a dilute solution of sulphuric acid, and 
a final washing in pure water to remove all 
traces of the chemicals. 

Certain Requirements for a Light Stand- 
ard.—Before discussing the more scientific 
light standards it becomes necessary to 
formulate the conditions under which they 
will be estimated. With one exception 
these are readily understood. The ex- 
cepted requirement refers to the inherent 
difficulty in all photometric work—that 
it is impossible to state an immaterial sen- 
sation in terms of matter and energy. 
Sights are psychological events, while 
standard lights are wholly physical phe- 
nomena. Then aside from all chemical 
and physical problems involved in the pro- 
duction of a standard for illuminating 
power, there is lacking even a partial agree- 
ment over what shall be considered as nor- 
mal light. It is scarcely profitable to ex- 
pand the discussion on this point, but rec- 
ognizing that the color of the candle flame 
is unpleasantly red and that of the electric 
arc is usually too blue there must be an 
intermediate color of light which may be 
taken as normal for the eye. 

A standard of light should be:— 

(1) Normally white in color; 

(2) Simple in mechanical construction; 

(3) Not liable to especial deterioriation 


of any part; 


(4) Renewable without change of light 
value; 

(5) Constant in operation; 

(6) Reproducable with accuracy. 

The Methven Screen.—This standard 
consists of an argand gas flame burning at 
the prescribed height of three inches and 
surrounded by a straight glass chimney of 
the usual diameter for such flames. Imme- 
diately on the outside of the chimney a 
metallic shade or screen is attached, 
pierced by a slit of such dimensions that 
the light passing through it is supposed to 
be equivalent to two candles. 

It is well to call attention to a fact fre- 
quently overlooked in the use of such 
standards as require a screen. The dis- 
tance from such a light source to the photo- 
meter screen is measured from the slit and 
not from the center of the flame. 

The Methven screen possesses the merit 
of great mechanical simplicity. But all 
manner of gas flames vary in light giving 
strength according to the quality of the 
gas burned and it is practically impossible 
to obtain gas of sufficiently known and con- 
trollable quality to insure uniformity of 
the light-emitting power of the flame. It 
is very singular, indeed, that the supposed 
principle of the Methven screen—that by 
taking a definite area of a gas flame of un- 
certainly variable illuminating power a 
constant light could be obtained—was not 
immediately seen to be fallacious, and that 


E. G. Love, in the “American Gas Light- 


ing Journal,’’ March 5, 1894, page 326. 
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it should have ever received any accep- 
tance. 

The use of a glass chimney on a light 
standard is to be condemned, since the por- 
tion of the light absorbed by the chimney 
is variable and largely dependent upon the 
cleanliness of the surface of the glass; and 
by reflection from the inner walls of the 
chimney an error is introduced which 
varies in its influence with the change of 
the distance of the light from the photo- 
meter screen. The illuminating power of 
the Methven screen for any given quality 
of gas also varies with the humidity and 
the pressure of the atmosphere. 


Numerous unsuccessful attempts have 
been made to carburet the gas burned, but 
without accomplishing the desired con- 
stancy of this light. The Methven screen 
is, however, useful as a secondary standard 
and is still employed at some incandescent 
lamp factories even as a primary standard. 

The Pentane Lamp.—The Harcourt pen- 
tane standard has not been widely used in 
this country, though it has not lacked its 
stanch advocates. In its later form it 
consists of a lamp with a reservoir for hold- 
ing the pentane with an appropriate wick 
and tube. The flame burns inside a metal 
chimney with an appropriate opening in the 
center and a gage for indicating the flame 
height. The combustible being so readily 
volatilized, the wick does not char, and 
alter the rate of the capillary feed of the 
combustible to the flame. 


The pentane required for this lamp is a 
refined distillate obtained from gasoline. 
Pure pentane is a hydrocarbon of the 
formula, C Hiz. The liquid obtainable 
under this name consists of this substance 
and several similar and related compounds 
in solution. Aside from a few laboratory 
samples there is probably no pure pentane 
to be had. Here is a combustible emi- 
nently suited for a standard light, since it is 
chemically simple and burns with a clear, 
white flame, but not to be obtained com- 
mercially in sufficient purity. Though a 
committee of the British Association re- 
ported in 1888 that “the pentane standard 
of Mr. Vernon Harcourt is reliable and 
convenient, and fulfills all the conditions 
required in the adoption of a standard of 
light,” their judgment has not been con- 
firmed by subsequent practice with the 
lamp owing very largely to the uncertain 
quality of the combustible. 


The Arc-Standard Light.—In 1878 Abney 
discovered that the intrinsic brightness 
the amount of light emitted from unit area 
of a luminous surface, as the square milli- 
meter of the crater surface of the arc—was 
constant for any one carbon independent 
of the power absorbed in the arc. Later 
investigators have fully confirmed this fact 
for such wide variations of absorbed power 
as 500 and 34,000 watts. This is explained 
by supposing that carbon reaches its boil- 
ing point near 3,500 degrees Centigrade, 
the approximately determined temperature 
of the positive crater. In the same man- 
ner that the temperature of water boiling 
at a definite atmospheric pressure remains 
constant during evaporation, so in the elec- 
tric arc, the power absorbed heating the 
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carbon to its boiling temperature, thus vol- 
atilizing it, the temperature would remain 
constant and the quality of the light emit- 
ted and the intrinsic brightness of the 
source, both being functions of the tem- 
perature, should also remain constant. 
Further, just as the temperature of water 
will remain constant at the boiling point 
whether evaporated slowly or very rapidly, 
the temperature of the positive crater of the 
carbon should remain constant indepen- 
dently of the current flowing or of the 
length of the arc. 

The attempt has been made by Blondel, 
Violle, Swinburne and others to utilize 
these facts in realizing an arc standard of 
light. In this case a suitable screen with a 
circular opening of approximately one mil- 
limeter diameter is placed in front of the 
crater, and the amount of light thus ob- 
tained should be definite in quality and 
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quantity. Yet no two investigators have 
obtained comparable results, nor has any 
one investigator shown invariable results 
with different qualities of carbon, or in 
fact with different carbons. If it is per- 


missible to designate the carbon in such a 


case as the combustible it is seen that this 
attempted standard of light has failed where 
all other standards have failed with the ex- 
ception of the Hefner lamp, and in this case 
the failure is due to the influence of the 
quality and character of the carbon on the 
quality and quantity of the light emitted, or 
what, perhaps, is the same thing, on the 
vaporization-temperature of carbon. 

It has been frequently pointed out by the 
writer and others that hard carbon will, for 
given power absorbed in the arc, emit less 
light and a light bluer in tinge than that 
obtained from soft carbons under similar 
conditions. 


Among our Foreign Contemporaries 


Measuring the Speed of Small Motors.— 
In testing very small motors, difficulties 
arise in measuring the speed because the 
power is so small that if the usual speed 
counter is applied so much power will be 
absorbed that the speed necessarily falls. 
A very simple method of measuring the 
speed accurately, although it involves the 
use of a second motor, is described in a re- 
cent paper by Dr. Benischke in the Elek- 
trotechnische Zeitschrift.” It is what is 
technically called a stroboscopic method, 
but is much simpler than some might in- 
fer from the name. The motor to be tested 
is provided with a fan or with a disc with 
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black marks or holes; the other is similarly 
provided with a disc with holes in it, and 
the two are placed nearly opposite to each 


other, as shown in the adjoining figure, 


the second motor being arranged with a 
suitable resistance in series so that its speed 
may be adjusted. The two motors are then 
run and the vanes of the fan are viewed 
through the holes in the disc; when the two 
speeds are equal the vanes of the fan thus 
seen through those holes will seem to stand 
still, provided the number of vanes is 
equal to the number of holes; for any 
other relation between them the necessary 
correction factor can readily be made. The 


opeed of the second motor is therefore ad- 
justed until these vanes appear to stand 
still, and at that moment the speed is meas- 
ured by any convenient speed counter or 
other indicating device, as, for instance, a 
bicycle cyclometer, which, however, must 
first be calibrated for that motor. Before 
the speeds are exactly alike the vanes will 
appear to move slowly in one direction or 
the other. 

Another application of the same stro- 
boscopic principle is also described in that 
paper and can be applied to measuring the 
frequency of an alternating current. A 
bottle of water is placed upon a stand which 
is slightly flexible and is attached to the 
armature of an electromagnet through 
which the alternating current passes, the 
bottle being then vibrated slightly exactly 
as many times per second as the frequency 
of the current. By any convenient means 
such as a siphon or an opening near the 
bottom of the bottle, a small stream of 
water is allowed to pass out so that it 
breaks into drops, the number of drops 
being then equal to the number of oscilla- 
tions. This stream of drops is viewed 
through the holes in the disc of the motor 
as in the test above described, and when 
the number of holes passing per second is 
equal to the number of drops, the latter will 
apnear to be standing still; by measuring 
the speed of the motor and multiplying it 
by the number of holes in the disc the fre- 
quency of the current is easily calculated. 
An interesting observation is that when 
the speed is not exactly right, the drops 
will appear to move upward and pass into 
the bottle, a rather curious delusion. 


Comparing Different Automobiles with 
Each Other.—Unless all automobiles which 
engage in competitive trials are very 
nearly alike, a comparison becomes dif- 
ficult, as various factors should be taken 
into consideration; it does not necessarily 
follow that the fastest one is the best. An 
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interesting method of comparing them, and 
one which seems quite rational, was sug- 
gested by Chauveaux and was mentioned 
in a recent lecture reprinted in an Austrian 
electrical journal. He assumes that a true 
measure of the practical effectiveness de- 
pends on the actual power of the motor, 
the speed of the vehicle and the number of 
persons carried. Such a factor is deter- 
mined by dividing the h.p. of the motors 
by the product of the number of persons 
carried and the average distance traveled 
per hour; the smaller the factor thus cal- 
culated the better the automobile. This 
factor represents simply the power re- 
quired per passenger and mile, also involv- 
ing the speed, as the factor will be smaller 
the greater the speed. It is interesting to 
note that when applied to the automobiles 
in the recent test between Marseilles and 
Nice in France, the one that received the 
first prize would have been fifth, while an 
obscure vehicle which received no prize 
would have gotten the first one, as the 
factor for it was only about a quarter of 
the one that got the first prize. 


New Vacuum Telephone.—There area 
number of reasons why a microphone can 
be expected to act better if the carbons are 
enclosed in a vacuum. One of these is that 
relatively strong currents can then be used 
without such a risk of injuring the delicate 
contacts; moreover it is then also inde- 
pendent of atmospheric moisture and other 
external causes of failure. Such a micro- 
phone has recently been put on the mar- 
ket in England and is known as the Kil- 
duchevsky telephone transmitter, al- 
though in this country it would probably 
be called simply a vacuum microphone. A 
very brief illustrated description is given 
in the London “Electric Review,” the il- 
lustration from which is reproduced in 
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the adjoining cuts. Unfortunately they are 
not quite clear, but will give a general idea 
of the arrangement. As will be seen the 
leading- in wires are made thick enough to 
support the microphone. The brief de- 
scription states that the current may be 
increased to any extent without liability of 
the oxidization of the contacts and that no 
packing can occur. The instrument is said 
to have been successfully tested in Russia 
over lines 2.000 miles long, a statement 
which requires some further modification, 
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as the transmission depends on other things 
besides the length of the line; nevertheless 
the distance seems very great and speaks 
well for the instrument. In England it 
has been tested on an artificial cable 
of an equivalent length of about 200 
miles, having a resistance of nearly 600 
ohms and a static capacity of nearly 60 
microfarads, thus giving a K R” equal 
to nearly 36,000, this quantity being the 
product of the resistance and the capacity 
as its symbol indicates, and is considered by 
some to be a measure of the limiting condi- 
tions under which telephony ts possible, a 
statement, however, which has been doubt- 
ed by others as the value of the “K R,” 
which was at one time considered to be the 
limit, has been greatly exceeded on the 
lines in this country. 


The Nernst Lamp.—As with most new 
inventions, the first thing that those who 
did not invent it do, is to look up antici- 
pations, and the Nernst lamp is no excep- 
tion. The English papers more in par- 
ticular have unearthed some early descrip- 
tions of lamps which must be admitted to 
be to a great extent close anticipations, at 
least in the general principles. While, no 
doubt, the future manufacturers of this in- 
teresting and much talked of lamp will de- 
velop many patentable improvements, yet 
the lamp in its most primitive form 
has been clearly anticipated and can 
be used by any one. It seems that 
the lamp is so easily made that al- 
most any skillful mechanic can make one 
for himself, and wherever there is no great 


AN IMPROVEMENT OF THE JABLOCHKOFF 
CANDLE 


objection to spending a few moments in 
heating it with a Bunsen flame, the lamp 
may be used to advantage as it is so very 
much more economical than the usual in- 
candescent lamp. One of the earlier forms. 
though not the earliest, is shown in the first 
of the adjoining illustrations, which was 
published in the London Engineering 
Oct. 14, 1881, as an improvement on the 
original Jablochkoff lamp. It will be seen 
that the rod of refractory material is held 
between two clamps which lead the current 
through it. The intention seems to have 
been to light it by means of what might be 
called a match, that is, the wire h d e i, 
which is connected with the same terminals 
and presumably was heated first by the 
current which soon melted it off, but in 
doing so heated the refractory material 
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until it began to conduct, after which it 
gradually increased in conductance until it 
took the full current. It is said that this 
conducting match for lighting it was a car- 
bonaceous mixture and that the arc re- 
sulting from its rupture would heat the 
non-conductor until it conducted. Wher- 
ever a Bunsen burner is handy, as is the 
case in many laboratories, probably this 
form of heating would be the simplest. The 
second illustration, by way of comparison. 
shows the Nernst lamp as illustrated in one 
of his first patents. 

Mr. Fonta, in the London Electrical 
Review,” makes the statement that after 
experimenting with the Nernst lamp for 
some time and obtaining satisfactory re- 
sults, he is now able to state confidently 
that lamps of any c.p. and voltage, and 
with an efficiency of 1.5 per candle, may 
be made. This efficiency is about what is 
claimed by others and is probably not 
questioned, but the fact that they can be 
made for any c. p. and voltage is of interest. 
But the most interesting statement that he 
makes is that no preliminary heating is re- 
quired. Unfortunately, he does not de- 
scribe how he gets over that difficulty nor 
does he give any further information. No» 
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ONE OF THE NERNST DRAWINGS. 


having heard of that writer before, we can- 
not say whether he is an authority or not. 

In the later Nernst: patents, it is stated 
that by adding certain materials in making 
the little rod, it is possible to start the lamp 
with only the heat from a match. 

Manv opinions have been expressed on 
the probable future of the Nernst lamp, and 
most of them seem to agree that while it 
may have very good prospects, yet at pres- 
ent it is only in the experimental stage. 


Best Strength of Acid for an Accumu- 
lator.—The question is often asked whether 
or not an accumulator would be improved 
if the acid were stronger, and the reason 
that this is difficult to answer is that a dif- 
ference in concentration has various effects. 
the choice of the best concentration being 
therefore by no means a simple one. Some 
time ago Mr. Jumau found that the capacity 
of an accumulator varied with the concen- 
tration of the acid, but that the variation 
was not a constant one as it increased at 
first with the concentration, then reached a 
maximum and then diminished again for 
greater concentrations, thus showing that 
there is a certain strength of acid for which 
the capacity was greatest. In order to find 
whether this was true for all rates of dis- 
charge he made some very elaborate ex- 
periments which are described in “L Ec- 
lairage Electrique,” but with the unfortu- 
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nate result that for different rapidities of 
discharge this best concentration was quite 
different, as it increased with the rate of 
discharge and soon got above 35° Baumé, 
which is about the practical limit as sul- 
phating of the negative plate is apt to oc- 
cur with greater concentrations. He also 
continued the investigations to find whether 
this best concentration was the same for 
the positive plates as for the negatives and 
found that for the positive plates the acid 
should be more concentrated to give the 
best capacity, and for the negatives less so, 
but in both it varied. Theoretically, there- 
fore, the best conditions are obtained with 
different concentrations of acid which can 
only be had with the aid of a porous cup 
and that is not practical; moreover, there 
is a certain density which is the best for 
each rate of discharge. It is, therefore, 
possible to give only a general rule con- 
cerning the concentration, namely, that it 
should be greater, the greater the rate or 
rapidity of discharge. 


A Method of Measuring Inductance.— 
One of the most unsatisfactory of all elec- 
trical measurements is to determine induc- 
tances, which are analogous to the moment 
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cess in Europe, and is about to be intro- 
duced into England. The general princi- 
ple involved is that a current is passed 
through the wood across the fibres, while 
the wood is partially immersed in a preser- 
vative liquid, the action of the current be- 
ing apparently to drive out the sap and re- 
place it with the preserving liquid, which is 
a 10 per cent solution of borax containing 
5 per cent of resin and 5 per cent of car- 
bonate of soda. The adjoining illustration 
of the tank was published in “Lightning,” 
an English paper, and will explain itself. 
It will be seen that the timber is placed on 
the lower electrode, which is the positive 
pole, the negative pole being a sheet of 
lead lying on the top of the wood, with a 
thin layer of felt intervening. The whole 
solution is kept warm at about 145 deg. F., 
and reaches within a few inches of the top 
of the wood at the start, being gradually 
lowered as the process is completed. It is 
said that a current of 600 amperes at 110 
volts is used, but for what sizes of the 
wood to be dried, is, unfortunately, not 
stated. The sap which is displaced rises 
to the top of the solution. The process is 
said to require from 5 to 8 hours, depend- 
ing on the condition of the wood, green 
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of inertia in mechanics. A method which 
is said to be satisfactory was devised some 
time ago by Prof. Puluj, an Austrian 
physicist, and was recently described in the 
„Wiedemann's Annalen.“ In this method 
One inductance is compared with another, 
therefore one of them must be known. They 
are connected in two circuits in parallel 
and an alternating current passed through 
them, resistances in series with each being 
varied until the currents in both branches 
are in phase with each other, and when 
this point is reached, the inductances are 
directly proportional to the resistances in 
those circuits; knowing these resistances 
and one of the inductances the other is 
found by calculation. But this requires an 
instrument to indicate when the phases are 
alike. This may be made of two small 
coils at right angles, mounted so that they 
can be rotated; suspended in the middle of 
these is an aluminium or copper rod hav- 
ing a pointer. The two currents are passed 
through these two coils, and when they are 
in phase no deflection of the copper rod 
will be produced. 


Seasoning Timber Electrically.—An in- 
teresting application of the electrical cur- 
rent for the somewhat odd purpose of sea- 
soning timber is said to be used with suc- 


wood being easier to treat than that which 
is dry. After treatment the wood is dried 
either in the open air or in a drying cham- 
ber. One report states that the current is 
18 amperes per cu. ft. per hour, which at 
two cents per k.w. hour (a rather low 
figure), represents 0.04 cents per cu. ft. 
Another statement says that it takes 600 
watts per cu.m. of wood. Still another 
says that one kilowatt hour per cu.m. is re- 
quired. 

One of the peculiar results is that wood 
which is otherwise uséless, like maritime 
pine, which never dries in the open air, can 
be perfectly seasoned and dried in this way. 
The treated wood is also said to be im- 
pervious to dampness and not liable to be 
attacked by insects. 


Measuring Condenser Discharges.—It 
is sometimes of interest to measure the quan- 
tity of electricity contained in the discharge 
of a condenser such as a Leyden jar, or in 
general, the quantity of electricity in spark 
discharges, but such a measurement gen- 
erally involves difficulties. What seems to 
be a simple and effective method was re- 
cently described by Prof. Cardani, an Ital- 
ian physicist, in the “Nuovo Cimento.” It 
is based on what the chemists call a volu- 
metric analysis. A normal solution is pre- 
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pared of sodium chloride, otherwise known 
as common kitchen salt, diluted 200 times. 
Electrodes are placed into this and it is put 
in circuit with the spark discharge so that 
the same quantity of electricity which is 
contained in the spark will pass through 
this solution and will decompose it to an 
extent which is exactly proportional to the 
quantity of electricity in the discharge. As 
this quantity is necessarily very small, it is 
determined by first coloring this solution 
with phtaleine of phenol, which gives a red 
color, and sufficient oxalic acid is then 
added to make it a pale rose. A sample of 
the original solution is kept to preserve its 
color for comparison. After passing a cer- 
tain number of discharges through the so- 
lution, as many as possible, if they are 
small, the color of the liquid will have 
been changed by the electrolysis. Oxalic 
acid is then added to the electrolyzed solu- 
tion until its color is the same as that of 
the sample; the quantity of oxalic acid thus 
added is measured, and from it the amount 
of sodium which has been liberated is cal- 
culated. As such a calculation may require 
the assistance of a chemist, a simpler way 
might be to make a second experiment with 
a very small, steady current, passing it 
through a similar liquid until the color is 
the same as that produced by the spark 
discharges; the quantity of electricity in 
this steady current is easily measured, 
either with a galvanometer or by calcula- 
tion from the voltage and the resistance, 
provided the resistance of the liquid can be 
neglected. In these measurements, ex- 
tremely small quantities are involved, as a 
spark, although very bright, really repre- 
sents an extremely small quantity of elec- 
tricity. 

A New Primary Battery for Power Pur- 
poses.—A young Frenchman has devised a 
new form of primary battery in which the 
depolarization, which is generally that 
which limits the power output of a battery, 
is very energetic, and the battery is there- 
fore adapted for strong currents; it is even 
claimed that it has been applied with suc- 
cess to automobiles in Paris. As a rule a 
primary battery contains much more en- 
ergy per pound than an accumulator, and 
where weight is of so much importance as 
with automobiles, it is not necessarily ab- 
surd to consider it possible to use primary 
batteries for such vehicles; if a primary 
battery is cheap and easily handled, there 
might be a possible field for it for such 
vehicles. The distinctive feature of this 
new one is the use of the element vanadin 
or its salts or oxides. The battery is a 
two-fluid cell, with a porous cup; one com- 
partment contains a solution of chloride of 
sodium, that is, common kitchen salt, in 
the proportion of 20 to 100 of water, and in 
this is placed the amalgamated zinc elec- 
trode. The other compartment contains a 
carbon plate surrounded, like in the Le- 
clanche cell, with fragments of carbon and 
granulated manganese oxide, but to this is 
added some fused vanadin acid, together 
with some sulphuric, vanadic and hydro- 
chloric acid, or this solution may be a mix- 
ture of chloride of potassium, with about 
5 per cent of oxy-chloride of vanadin. The 
other compartment may also contain some 


APRIL, 1899. ] 


sulphuric acid. An addition of about 10 
per cent of bichromate of potash in the 
compartment containing the carbon is said 
to increase the action. Such a cell is said 
to give 13 amperes at 2 volts and to be 
much more steady than the usual bichro- 
mate or Bunsen cells; unfortunately, how- 
ever, the size of the cell is not given in the 
brief description in the “Electrotechniker,” 
a Viennese journal, from which this de- 
scription is taken. The description, too, is 
not as clear as might be desired. 


Cost of Lighting at Reduced Voltages. 
—It is well known that when the voltage at 
the terminals of an incandescent lamp falls, 
there is much less light given out in pro- 
portion to the drop in voltage, but there is 
also less current used, and the question 
therefore arises, How much more will a 
consumer be paying for the light when the 
meter registers in k. w. hours. This is 
discussed briefly in London “Electrical 
Engineer,” March 3, assuming the voltage 
to fall from 230 to 200. One contributor 
gives some tables showing how greatly the 
watts per candle diminish with an increase 
of voltage, and he finds that for a drop of 
about 10 per cent in the volts there is a 
drop in the efficiency of conversion of elec- 
tricity into light of over 30 per cent; for 
still larger drops the efficiency of conver- 
sion falls much more rapidly. From this 
table an illumination of 144 candles is ob- 
tained by nine lamps consuming 756 watts 
when the voltage is 110, while at 100 volts 
there would have to be 16 lamps, taking 
1104 watts. Another contributor shows 
-that a drop of 12 to 13 per cent in the meter 
bill would correspond to a decrease of light 
of about 40 per cent, showing how very 
much more the consumer is paying for the 
light at the reduced voltage. Although the 
general fact that the light is more expen- 
sive at the reduced voltages is well known, 
the actual figures above given may be of 
some interest. Strictly speaking, an en- 
ergy much used for lighting alone, should 
diminish in its reading in proportion to 
about the sixth power of the voltage. 


A Free Wiring System in England.—A 
somewhat unusual system of what in Eng- 
land is improperly called “free” wiring, is 
used at the small station in the borough of 
Wycombe, as appears from a recent de- 
scription in the London electrical journals. 
The company is by the franchise compelled 
to wire the premises of any consumer free 
of initial charge. Payment for it is then 
made at the rate of about eighteen cents 
per lamp per quarter until the cost of the 
wiring is worked off in this way, no inter- 
est being allowed on the cost price. The 
houses in that town are mostly small, and 
it is thought that this method will induce 
many of the occupants to adopt the electric 
light. Another innovation is that the com- 
pany hire out arc lamps and motors at low 
rates to encourage those who cannot afford 
to buy them. 

Large Proposed Transmission Plant.— 
According to the French journal, “L’Ener- 

gie Electrique,” a company has been 
formed to carry out what will be the largest 
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transmission plant in Europe, while the 
distance of transmission is one of the great- 
est in the world. It is intended to trans- 
mit 3000 h. p., generated by a fall of 500 ft. 
of the River Loue, to a distance of 72 miles 
to the city of Dijon and the surrounding 
country in France, where the watch indus- 
try is flourishing. The total cost of the 
plant is estimated at a little over $1,000,000 
and the cost of operation at $28 per h. p. 
per year, assuming it to be used fifteen 
hours per day. 


Induction of One Steady Current by 
Another.—It is generally stated in text 
books that a steady current will not induce 
another current in a neighboring wire and 
that such induction takes place only when 
the currents vary or alternate. An inter- 
esting experiment described by Mr. Chabot 
in the “Philosophical Magazine,” however, 
shows the conditions under which a per- 
fectly steady current will induce another 
steady current in a neighboring circuit. 
As is well known, Ampere has shown that 
a current in a circuit will make a neigh- 
boring permanent magnet rotate about its 
axis, and it was shown by Farady that the 
rotation of a magnet about its axis will in- 
duce a steady current. Mr. Chabot has 
now combined these two, as shown in the 
adjoining figure, thus inducing a steady 
current by another through the medium of 


DIAGRAM SHOWING INDUCTION 
STEADY CURRENT BY ANOTHER. 


OF ONE 


a revolving magnet. Let E be the first cir- 
cuit, Ei the second and M a permanent 
magnet capable of revolving about its axis 
over these two circuits. If a steady cur- 
rent passes through the first loop and the 
magnet be held so that it cannot revolve, a 
galvanometer in the second circuit will 
show no current, but the moment the mag- 
net is allowed to rotate a steady current 
will be induced in the second circuit. 


How an Electric Spark is Produced.— 
Numerous experiments have shown that an 
electric spark through the air prefers to 
follow the path of a previous spark. It 
appears that the first spark breaks a path 


through the air, which then becomes a tol- 


erably good conductor, and any spark fol- 
lowing the first one very quickly, will pre- 
fer to pass through this path. For this 
reason what appears to be only a single 
spark is often really a rapid succession 
through the same path. Some experiments 
were recently made by a German named 
Walter and described in the Wiedemann's 
Annalen, in which he photographed 
sparks from induction coils, using plates 
in rapid motion, so as to separate the im- 
ages of rapidly succeeding sparks. He 
found that a large spark was followed at 
very rapid but equal intervals of time by 
less brilliant ones, all in the same direc- 
tion. But one of the results of special 
interest was that when the make and break 
was first started, only a brush discharge 
was produced, but these thin discharges be- 
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came longer and longer at every succes- 
sive break of the primary, growing, so to 
speak, toward the other terminal, and after 
having reached that terminal a stream of 
normal sparks followed. It thus showed 
how the first fine discharges bored holes, as 
it were, through the air before the spark 
discharges could pass. 


Interesting Coherer Experiment.— The 
noted English physicist, Dr. Oliver Lodge, 
recently gave a lecture on coherers, on 
which subject he is probably one of the 
best authorities, and among other things 
showed the following striking result: He 
arranged two soap bubbles side by side, so 
that they were almost in contact. An elec- 
trical “splash” in the ether was then pro- 
duced in the neighborhood and the effect 
on the two bubbles was that they came to- 
gether and united, forming one large one. 
This experiment shows that there was some 
other action besides the mechanical action 
of bringing the bubbles together, as those 
who have experimented with soap bubbles 
will know, that two bubbles can be pressed 
together quite hard without uniting, and 
they will not join when merely brought in 
contact, except if the contact point is the 
bottom of one bubble, which always con- 
tains a drop of the liquid. In another ex- 
periment he illustrated the cohesion oi 
metallic filings when they are influenced by 
Hertzian waves. On the flattened top of a 
brass ball some filings are placed, and then 
by means of a vertical wire these filings 
could be pulled up in a chain just as though 
they were magnetic. 


Multiple Terminal Connections.—For 
making a number of connections with one 
source in laboratory work, a trough of 
mercury is often used, the wires being 
dipped into it. An improvement on this 
is known as the Carlin tube, a description 
of which was recently given in a paper by 
Mr. Dessauer read before a South African 
society. It consists of a half inch iron 
horizontal pipe which is plugged up at the 
ends and filled with mercury. It has 
holes drilled in through the top, the num- 
ber of which correspond to the number of 
connections which are to be made, the size 
of the holes depending on the size of the 
wire to be used, suitable connections being 
also made with the pipe or mercury and the 
source of the current. Among the ad- 
vantages of this over the ordinary mercury 
trough are that there is less loss of voltage, 
it being only 0.3 per cent for an 8-ft. tube 
with fifty-two connections as compared 
with 18.4 per cent with the ordinary trough, 
presumably meaning that the same amount 
of mercury was used. The mercury does 
not become oxidized or heated, and there 
is no danger of spilling and less loss by 
evaporation. 

Carbolite, A Substitute for Calcium 
Carbide.—Notwithstanding the fact that the 
production of the carbide of calcium seems 
to be greater than the apparent demand, a 
German named Hartenstein recently pat- 
ented a method of producing what he calle 
carbolite, a substance which is produced 
from the blast furnace slag as it comes 
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from the furnace and is therefore a bi- 
product, the value of which he considers 1S 
so great that he goes so far as to say that 
the pig iron would then be considered a 
bi-product, which if true, though not likely, 
would be of considerable interest to iron 
men. The slag as it comes from the fur- 
nace is mixed with pulverized carbon in 
some form, such as coke, with the aid of a 
blast in a suitable vessel such as the con- 
verters used in making steel. This molten 
mixture is then brought in contact with 
carbon bars which are heated to the neces- 
sary temperature to produce the carbides. 
by means of an electric current passed 
through them. Kuhlow's Review,” which 
publishes a description of this, comments 
on it unfavorably. In the first place such 
slags contain only about 50 per cent of lime, 
which would make rather a poor carbide 
for producing acetylene. Moreover, car- 
borundum would be likely to be formed 
also and this gives off no gas. There 
would also be some aluminum carbide 
which evolves methane, a gas much less 
luminous than acetylene. Besides these 
there would be the impurity of the iron 
carbide, so that it is not likely that the 
material would be a good substitute for the 
calcium carbide. Moreover, these impur- 
ities all require an electric current to pro- 
duce them, and the process cannot there- 
fore be said to be very economical. 


A Method of Restoring Fogged Photo- 
graphic Plates.—Now that it is becoming 
possible to manufacture that very valuable 
gas, ozone, by electrical means and at rea- 
sonable cost, the uses of it are increasing. 
Quite an odd application of ozone is des- 
cribed by Mr. Andreoli, one of the leading 
champions of this gas in the London 
“Electrical Review.” He repeated an ex- 
periment suggested some years ago which 
shows that a photographic plate which has 
been exposed to the light, may be regen- 
erated, as it were, by subjecting it to the 
action of ozone, after which an image can 
be taken on it just like on a new plate. 
Moreover a plate on which an image has 
been taken but not developed can be re- 
stored to its original condition by submit- 
ting it to the action of ozone; it mav then 
be used over again for another image. He 
made experiments by covering half of a 
plate and exposing the other half to sun- 
light, then treating it with ozone and tak- 
ing an image on the whole plate, that is, 
on the exposed side as well as on the unex- 
posed. A Roentgen ray picture taken on 
the whole plate was visible just as though 
the silver compounds had not been acted 
on by the light. He suggests using the 
method for restoring fogged plates to their 
original sensitiveness. It was also sug- 
gested that ventilation by ozone may prove 
beneficial in works where photographic 
plates are manufactured, by removing 
many causes of reduction of the silver salt 
which fogs the films. Some reproductions 
of photographs on restored films are prom- 
ised in a subsequent issue of that journal. 


Printing Without Ink by Electricty.— 
process of some interest was recently 
shown in London in which an electric cur- 
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rent was used for printing from type with- 
out the use of any ink. A very brief 
description is given in “L’Electricien.” It 
seems that the paper is first subjected to a 
chemical treatment in which it absorbs a 
certain chemical, the name of which un- 
fortunately is not given; but it is one which 
will turn jet black when a current passes 
through the paper, due to an electrolytic 
effect. The paper passes over the type and 
while in contact with it a current flows 
through it into the type; wherever the pa- 
per is in contact with the face of the type, 
electrolysis is produced and the paper is 
colored black. No further information is 
given, except that the process has already 
been perfected to a sufficient extent to give 
interesting practical results. As the ink 
is not a very objectionable feature in the 
process of printing it is not apparent 
wherein the great advantage lies in this 
process, although it appears to be new and 
interesting. 


A Luminous Switch.—An interesting 
form of switch, although its principle is 
not new, is described in the London ‘‘Elec- 
trical Review.” The idea is to have the 
switch faintly luminous in the dark, so that 
it can be more readily found when it is 
looked for in a dark room, an idea which 
has already been frequently applied to 
matchsafes and other similar objects which 
are often looked for in the dark. The 
switch is shown in the adjoining illustra- 
tion and is of the usual kind of tumbler 
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switch, but the cover is of glass, orna- 
mented so as to imitate cut glass, and it is 
coated internally with a luminous paint 
which absorbs the daylight, or artificial 
light, and which in the dark shows a phos- 
phorescent glow, enabling the switch to be 
easily found. 


Amalgamating Zinc Plates for Bat- 
teries.—The following formula s given in 
the ‘‘Elektrotechnische Zeitschrift” and is 
claimed to give good results. A saturated 
solution is prepared of the neutral sulphate 
of mercury to which a quantity of sul- 
phuric acid is added, sufficient to make the 
solution complete. This is then mixed 
with oxalic acid until a greyish mass is ob- 
tained, having a consistency of cream, and 
a little salammoniac is then added. The 
zincs are rubbed briskly with this paste and 
if not to be used at once they should be 
well dried. It is claimed that with this 
method of amalgamation the zincs resist 
the acids much better than when the usual 
method is used. 
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A Solder for Aluminium.—According to 
“T,’Electricien,’’ an alloy of seventy parts 
of aluminum with twenty of tin and ten 
copper, makes a good solder for aluminum 
and will give perfect joints without gal- 


vanic action. The best flux to be used is 
potassium fluoride. 


High Resistance Materials for Heat- 
ers.—A number of valuable advantages are 
gained in the construction of electric heat- 
ers, if the resisting material to be heated 
has a very high specific resistance and can 
be heated to a high temperature; that is, if 
the material can generate a relatively large 
amount of heat with a very small mass of 
the material. Less heat is then obtained in 
the apparatus itself and heating is accom- 
plished more quickly, which reduces the 
stray cooling losses, as these continue for 
the whole time during which the apparatus 
is in use; with a small mass the heat losses 
after the apparatus has been cut off are also 
less; the use of higher temperatures also 
enables such operations as broiling or 
roasting to be accomplished. 

Several devices have recently been intro- 
duced abroad with these ends in view, and 
from all accounts they seem to be quite suc- 
cessful. One of these is known as Par- 
villee heating material, which was recently 
described in most of the French electrical 
journals. He used a mixture of pulverized 
nickel with quartz, kaolin and some binding 
material, compressing it to 2000 kg. per sq. 
cm., and afterward baking it at a tempera- 
ture of 1350 deg. C. Other metals will do, 
but nickel has been found to be the best. 
A resistance of 100 ohms is obtained in 
rods about 2 in. long, ¥% in. wide and about 
w% in. thick, which is claimed to be about 
a million times the specific resistance of the 
metal in it. Such a material can absorb 
16,500 watts per kg. and will develop about 
fourteen times as much heat per square inch 
of surface as the usual materials, such as 
high resisting wires; the temperature is so 
high that a rod of copper touched to it will 
melt. Such a rod is said to cost only about 
60 cents and will absorb 5 amperes at 110 
volts. It seems that it does not deteriorate 
in course of time, at least not during 1400 
hours, for which it is tested. Another ad- 
vantage is that by having more of the me- 
tallic powder near the ends of the rods they 
can be made better conductors there, thus 
overcoming the difficulties in the conduct- 
ing clamps. The heating apparatus is so 
arranged that the rods can be readily re- 
placed, as they are inserted in clamps. 

Somewhat similar advantages are also 
gained by what is known as the Le Roy 
heating device, which appears to be used in 
France, a brief illustration of which is given 
in “L’Electricien.” It consists of a rod of 
silicon which, as it deteriorates in air, is 
inclosed in a vacuum tube provided with 
suitable terminals to enable the rods to be 
easily inserted between clamps or taken 
out, and as a number of them are usually 
used in parallel the amount of heat generat- 
ed is easily regulated without external re- 
sistances. Some idea of the amount of heat 
generated by these is obtained from the 
following data: The little rods are about 
4 ins. long, % in. broad and about % in. 
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thick, and will dissipate about 150 watts, or 
about 11⁄4 amperes at 100 volts. This cor- 
responds to a dissipation of heat at the rate 
of 5 kg. calories per square centimeter of 
surface, or a consumption of about six 
watts per square centimeter. The ratio of 
the radiating surface as compared with 
wires is about one to four or six, which 
means that a very much smaller amount of 
resistance material is required to produce 
the same effect. 


NOTES. 


Increasing the Range of Wireless Tel- 
egraphy.—Signor Marconi announces that 
he has successfully transmitted messages 
across the English Channel between the 
South Foreland and Boulogne. 


The Imcreased Capitalization of the Long 
Distance Telephone Company. — The Ameri- 
can Telephone & Telegraph Company 
has increased its authorized capital 
stock from $25,000,000 to $75,000,000. It is 
unofficially announced that the money 
raised by the issuance of this stock will be 
used in the building of extensions, but it 
is probable that this is a-step in the consoli- 
dation of the various American Bell inter- 
ests in one corporation. 


Another Usiversel Exposition — The city 
of St. Louis wishes to take its turn in the 
holding of a World’s Fair and proposes to 
commemorate in 1903 the centennial anni- 
versary of the Louisiana purchase, by hold- 
ing an exposition which it ambitiously 
hopes to make second to none in history. 
Plans have been laid to raise $17,500,000, 
which it is hoped can be made to go much 
further than the $18,600,000 spent in prep- 
aration for the Chicago fair, owing to the 
longer time which the proposed exhibition 
will have for building. 


The Promoting of Electric Vehicle ister- 
ests. — The Electric Vehicle Co., of New 
York, whose work has been previously de- 
scribed in these columns, will in future 
give up the immediate control of local in- 
stallations to licensed companies, of which 
it will become the parent organization. The 
New York plant has been sold to the New 
York Electric Cab & Transportation Co. 
The sub-companies will pay a license tax 
of one cent per capita of the population of 
the territory in which they operate, in ad- 
dition to a small percentage of their gross 
receipts. The Electric Vehicle Co. was 
fostered by and is closely associated with 
the Electric Storage Battery Co., of Phila- 
delphia. 


Trunk Lines Between Independent Tele- 
phone Exchanges in Michigas.— Detroit, 
Mich., is well known as a stronghold of the 
independent telephone interests, the De- 
troit Telephone Company having over 5000 
subscribers to its system. Few realize, how- 
ever, that this city is the center of a radiat- 
ing system of trunks owned by the New 
State Telephone Company, with over 2500 
miles of pole lines reaching about 4500 tel- 
ephones and extending as far as Grand 
Rapids, that is, completely across the lower 
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peninsula of the State of Michigan. The 
New State Company has also established 
exchanges in almost all of the cities within 
a radius of 150 miles of Detroit. 


Infringement Suit on the Magnetic Bilow- 
Out.— In the suit brought by the General 
Electric Company against the Bullock Elec- 
tric Company alleging infringement of pat- 
ents on the magnetic blow-out, an applica- 
tion for a preliminary injunction was de- 
nied on March 6. The complainant con- 
tended that controllers put in by the Bul- 
lock Company in connection with the mo- 
tor-driven presses of the Textile Pub- 
lishing Company, of New York City, 
infringed the fundamental patents granted 
to Elihu Thomson. Evidence showed that 
these controllers were fitted with powerful 
electromagnets with extension plates to car- 
ry the lines of force to the fingers which 


made contact with buttons on the rotating 


cylinders of the controllers. The defense 
was based on lack of invention and non- 
patentability, so that if the case is carried 
through to a successful issue by the defend- 
ants the use of magnetic blow-outs will be 
open to the public. 


An Iustructive Accideat.—A peculiar ac- 
cident, illustrating how dependent upon 
power all modern industry—even in office 
buildings—has become, occurred during the 
first week in March in Manhattan Borough, 
New York City. The fundamental cause 
of the accident was the damage of a hydrant 
near the steam generating station of the 
New York Steam Company. Water was 
turned off, it is alleged, without notice and 
the steam plant had to shut down for lack 


of water, so that many buildings in 
the neighboring business district sud- 
denly found their power plants with- 


out steam. The elevator service in 
these buildings was, of course, suspended, 
and for two hours or more the 
occupants were compelled to climb from ten 
to twenty flights of stairs on foot; electric 
lighting isolated plants were shut down, 
and even the Western Union Telegraph 
Company was affected, as its generators are 
run by steam taken from the street supply. 


The Emissivity of Incandescent Bodies. 
—Some views of interest in connection 
with the development now going on of 
new electric lamps have been given by 
Prof. Elihu Thomson, in a letter to the 
“Electrical Review.” There is a great dif- 
ference of opinion as to the value of dif- 
ferent substances in emitting light. By 
Kirchhoff’s law, a body raised to incandes- 
cence emits all the rays it otherwise would 
absorb. If carbon is used as the incan- 
descent body, it gives out besides visible 
light rays the invisible heat rays with a 
longer wave length and the ultra-violet or 
the so-called chemical rays with a shorter 
wave length. On this account the effi- 
ciency of the carbon filament as a producer 
of visible rays is certain to be small. Ger- 
man scientists, notably those who have de- 
veloped the Welsbach and similar systems 
of incandescent gas lighting, claim that cer- 
tain materials, such as magnesia and the 
rare earths, have a peculiar selective emis- 
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sion, a remarkably large proportion of the 
rays they emit being visible and hence 
useful in illumination. Others dispute 
this idea, contending that the intrinsic 
brilliancy of all substances is practically 
the same at a given temperature. Prof. 
Tnomson believes that such materials only 
possess this peculiar property under spe- 
cific conditions of use in a reducing flame. 
He states that his experiments indicate that 
the light given out by the Welsbach man- 
tle is largely due to the union of the gases 
taking place within the pores. It is well 
known that the calcium or lime light is far 
more intense when the lime is in the body 
of the flame than when it is in the tip 
where combustion is practically completed, 
although the temperature at the latter is 
probably as high as at the former point. 


New Telephone Rates in Germany.— The 
telegraph administration of the German 
government has established a new tariff for 
telephone subscribers. It is based on the 
principle that the larger the number of sub- 
scribers to an exchange the higher is the 
cost per subscriber. The tariff is worked 
out on the message rate basis, the fixed 
charge increasing with the number of sub- 
scribers in the district reached. The low- 
est rate is the equivalent of $14.50 per year 
and applies to instruments connected with 
exchanges reaching less than 1000 sub- 
scribers, the sliding scale running up from 
this to $24 per year for instruments in dis- 
tricts having over 20,000 subscribers. In 
addition, service is paid for at the rate of 
$5 for the first 500 conversations per annum 
with a sliding scale running up to $13 for 
any number of conversations. Thus, the 
minimum cost of the telephone is about 
$19.50 per year, this rate applying to a 
telephone with less than 500 conversations 
per annum and in a city with less than 1000 
subscribers. The maximum cost in cities 
of 20,000 subscribers or over, and with 
3000 conversations per annum or over, is 
about $50 per annum. Long distance toll 
rates are also low compared with those in 
this country. 


Instructions io Exhibitors at the Street 
Railway Convention.—The executive com- 
mittee of the American Street Railway As- 
sociation has made some unusually com- 
plete arrangements for the exhibitors at 
the coming convention, to be held in Chi- 
cago, Oct. 17 to 20, 1899. The exhibition 
and convention will be held at Tatter- 
salls, the largest exhibition hall in the city. 
All stairways to the convention hall lead 
from the inside, insuring the attention of 
visitors to the exhibits. Friday, the 2oth, 
has been set apart for the examination of 
exhibits. No session of the association will 
be held on that day and no entertainments 
whatever will be given by the local com- 
mitee. Space will be sold at the rate of 
IO cts. per square ft. No space of less than 
100 square ft. will be assigned, but appli- 
cants may have as many multiples of this 
quantity as they wish, all in one body. 
Cars, switches and ploughs will be placed 
outside of the building on the street. 
The building has been rented from Oct. 
Ioth to 24th, to give exhibitors an 
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opportunity to ship their goods early 
as well as ample time to remove them. 
Space must be applied for by Sept. 1. 
The committee on exhibits will make con- 
tracts with carpenters, electrical workers 
and so forth, so that the exhibitors will not 
be over-charged. The announcement also 
suggests that arrangements be made to 
have the building open in the evening on 
account of the interest which it is antici- 
pated the display will occasion. 


Nikela Tesla on quid Interrupters.— 
In an interesting letter to the Electrical 
Review” Mr. Tesla tells some of his ex- 
periences with liquid interrupters of the 
type which has become connected with the 
name of Wehnelt. As is well known, Mr. 
Tesla has done some very elaborate work 
with circuit interrupters, chiefly of the 
type in which a stream of mercury is pro- 
jected against metallic contacts or is it- 
self broken by insulating teeth. With 
these he has attained a remarkably high ef- 
ficiency of transformation, an essential con- 
sideration in his work of vacuum-tube 
lighting, so that the heavy losses in the 
Wehnelt interrupter appear to him to be 
a serious objection; but it should be noted 
that for an ordinary experimenter who 
wishes to obtain results by simple means 
regardless .of the power used within cer- 
tain limits, the Wehnelt interrupter is a 
highly effective device. 
that, of the total energy supplied from the 
mains, there is obtainable from the second- 
ary scarcely one-fourth of that which a 
well constructed mechanical break will 
give. He points out further that the small 
terminal is surrounded by gaseous bub- 
bles across which the contact is made when 
the liquid is driven inward by the 
hydrostatic pressure of the fluid column. 
By increasing the height of the latter the 
frequency can be increased. He suggests 
the use of a vertical glass tube, six or eight 
feet long with the interrupting device close 
to the bottom. The electrode should be 
very small to insure regularity of opera- 
tion and it is not necessary to use platinum. 


The Largest Trausformers in the World. 
—For the transmission of power from the 
Niagara Falls Power Company’s hydraulic 
plant to the mammoth carbide plant to be 
erected by the Union Carbide Company, 
at Niagara Falls there have been ordered 
seven transformers rated at 2500 h.p. each. 
These will be used for stepping up the 
voltage from the generator pressure of 
2200 volts two-phase to 4400 volts three- 
phase. They may also be used in stepping 
up to the 11,000 or 22,000 volts three-phase 
of the long distance lines to Buffalo and 
other places or as reducing transformers 
with the same ratios. At present the larg- 
est size of transformers in service the world 
over is rated at just one-half this output, 
935 k. w. or 1250 h.p. Ten such transform- 
ers are in use in the Niagara Falls Power 
Company's plant. Others rated at 2000 
h. p. have been ordered by the Union Car- 
bide Company, but not as yet built. The 
new 2500-h.p. transformers will be built 
by the Westinghouse Electric & Manufac- 
turing Company of its standard oil insu- 
lated and water cooled type, similar to 


Mr. Tesla states. 
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three of 850 k.w. each, now in use in the 
Ohio street sub-station of the Cataract 
Power & Conduit Company in Buffalo. 
The estimated efficiency of the new trans- 
formers is remarkably high. At full load 
it will be considerably over 98 per cent, 
at half load, 98 per cent, and at one-quarter 
load over 97 per cent. 


The Propagation of Long Electrical Waves, 
—At a meeting of the American Ins- 
titute of Electrical Engineers held in 
New York March 22d, Prof. M. I. 
Pupin presented a paper describing some 
new experimental apparatus for studying 
the phenomena of the electrical waves 
which occur on long-distance telephone 
and power transmission lines. As is well 
known, when waves of current are sent 
into submarine cables possessing resist- 
ance and capacity, they become more and 
more attenuated with each mile of cable 
traversed, but in the case of overhead 
lines of comparatively low capacity and 
high self-induction the action is entirely 
different. The waves sent out from the 
transmitting end are reflected from the re- 
ceiving apparatus, giving in the line a phe- 
nomenon corresponding to the interfer- 
ence of light and causing fixed nodes and 
loops; that is to say, the reflected waves 
at some portions of the line reinforce or 
add themselves to the outgoing waves and 
at other portions partly neutralize them, 
so that an ammeter inserted in a line would 
show permanently a greater current at 
some points than at others. The distribu- 
tion of the voltage is similarly humped. 
Professor Pupin's theoretical discussion 
proves that this wavy distribution of the 
current along the line can be mathemati- 
cally determined and a very simple ana- 
logue obtained in the vibrations of a cord 
or rope suspended at its two ends and 
loaded at its center. Professor Pupin has 
built artificial land lines corresponding to 
the Muirhead artificial cables, but possess- 
ing distributed capacity, self-induction and 
resistance. One form of these consists of 
coils wound with an intermediate sheet of 
tinfoil to give the distributed capacity, 
each coil having the properties of 10 miles 
of the telephone line now in service be- 
tween New York and Chicago. It is 
hoped that with apparatus of this kind 
many of the phenomena of long distance 
transmission may be studied more scien- 
tifically than they have been in the past. 
But little is known about these waves, as 
the oscillations are forced and differ, there- 
fore, from the free oscillations which, in 
the higher frequencies known as Hertz 
waves, have been very carefully studied. 
The general outcome of the study so far 
given seems to show that more distributed 
self-induction would improve the trans- 
mission of speech. 


Discovery of the Non. Arciug Metals.— 
At a meeting of the New York Electrical 
Society, on March oth, Mr. A. J. Wurts 
concluded his address on the subject of 
lightning arresters with an interesting ac- 
count of his accidental discovery of the now 
well-known non-arcing metals in the shops 
of the Westinghouse Electric and Manu- 
facturing Co. 
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He was experimenting with a system 
of lightning arresters, which consisted of 
a distribution of spark gaps over the line 
wires as line arresters and a common cir- 
cuit-interrupting device in the station. In 
other words, he was trying to avoid the 
costly and unsatisfactory automatic light- 
ning arresters used at that time. The ar- 
rangement consisted of spark gaps on the 
line between two carbon cylinders, and a 
circuit breaker in the station, which, upon 
a short circuit through any one of the 
lightning arresters on the line, would open 
and immediately close again. Upon ex- 
perimenting with this system it was found 
that when a short circuit was established 
across any one of the spark gaps between 
carbon cylinders, the latter would be- 
come white hot, and although the cir- 
cuit breaker operated promptly in opening 
the circuit, it also closed so quickly that 
the short circuit was re-established across 
the white-hot carbon cylinders. 

To avoid this difficulty he immediately 
had cylinders made of brass, cut from brass 
rod. These were placed close together and 
connected across the terminals of a large 
1000-volt generator, with the result that an 
arc started by a piece of tinfoil did not per- 
sist as one did started between the carbon 
cylinders. Thinking that the extinguish- 
ment of the arc was due to the cooling ac- 
tion of the metallic bodies, he had some 
large cylinders cast (dimensions, 3x3 
inches. These were connected up with a 
source of powerful currents, and a dis- 
charge started, the result being utter dis- 
appointment as the cylinders were com- 
pletely welded together by the violent are 
that struck between them. On inquiry he 
found that these cylinders were made of 
copper alloyed with tin, while the rolled 
ones were made of copper alloyed with 
zinc. This gave a clue, which was followed 
by ordering cylinders of both tin and zine. 
The former arced as badly as those of tin- 
brass, while the latter showed the remark- 
able suppresion of the arc which has since 
been ascribed to the formation of insulating 
metallic vapors. 

Further investigation proved that of the 
base metals zinc, bismuth, antimony, cad- 
mium and mercury exhibited this same 
peculiar property, the latter perhaps to a 
greater extent than any of the others. Mer- 
cury, of course, must be used as an amal- 
gam on the surface of another metal. The 
useful life, therefore, of an arrester made 
with it is limited by the eating away of the 
amalgam. Zinc was found to give the best 
results at minimum cost. Pure zinc was 
found to pit badly, while copper, so used, 
forms beads. By the combination of the 
two metals the one effect neutralizes the 
other, giving a surface which is very little 
disturbed by repeated discharges. 


The New York Edison Company.—The 
Edison Electric Illuminating Company of 
New York has issued its last annual report 
previous to its incorporation with the New 
York Gas, Electric Light, Heat & Power 
Company. The report, as usual, shows a 
gratifying increase in this very prosperous 
enterprise. The gross station earnings 
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were for the year 1898 approximately $2,- 
900,000, against $2,460,000 of the year be- 
fore. The total load connected, exclusive 
of emergency or break-down service, has 
grown to 890,000—16-c.p. equivalent. The 
most interesting part of the report is the 
description of the water-side station pro- 
posed for supplying the Edison system in 
general with high tension 3-phase current, 
which would be transformed into low ten- 
sion direct current by rotary converters in 
sub-stations to which the present generat- 
ing stations would be altered. With this 
general idea in view a high tension trans- 
mission line has already been established 
between the Duane Street and the Thirty- 
ninth Street stations. The transmitting 
system consists of rotary converters and 
transformers with a capacity of about 
1000 k.w. at each end. This is used to 
transmit in either direction, one station 
helping out the other at any time. In con- 
nection with it a storage battery with a 
capacity of 4000 ampere hours at 250 volts 
has been installed at the Thirty-ninth 
Street end of the line. The water-side 
station was planned by an engineering 
commission consisting of Messrs. John W. 
Lieb, Jr., General Manager; John Van 
Vleck, Constructing Engineer, and Arthur 
Williams, General Inspector, who spent 
two months in Europe studying the prob- 
lems of electrical and steam plants. The 
plans provided for a station approximately 
200 ft. x 400 ft. in size which should have 
an economical rating of 90,000 h.p. and an 
overload capacity of 135,000 h.p., with the 
possibility of extending this to 150,000 rated 
or 225,000 overload horse power. The plan 
comprehended a central main operating 


room approximately 100 ft. wide, giving 


space for fourteen 6000 rated h.p. units in 
two rows, one on each side of a central 
aisle. Each of these units would consist 
of a triple expansion 3-crank vertical en- 
gine, built for superheated steam at 500 
deg. F. and 200 lbs. pressure, coupled to 
a 3-phase 6600-volt generator. Two half 
size or 3000 h.p. units would also be in- 
cluded, these being of the double-current 
type, capable of giving either direct or 3- 
phase current. This main operating room 
would be covered by a steel truss roof and 
spanned by the usual crane, and flanking 
it on each side would be a long boiler- 
house with two tiers of boilers, one over 
the other, surmounted by coal bunkers and 
above them storage battery rooms and re- 
pair shops. All steam piping, auxiliary 
apparatus and smoke flues would be placed 
in a 10-ft. space, separating the boiler 
rooms from the main engine or operating 
room. The stacks, one for each group oi 
four boilers, would surmount this inter- 
mediate 10-ft. space. It was hoped that on 
this plan the advantages of wholesale gen- 
eration and high-tension transmission 
would be combined with the Edison sys- 
tem of supply from district centers at 
maximum demand and the general ad- 
vantages of the Edison distributing sys- 
tem, with a relative economy that would 
prove exceptional, permitting reductions in 
price which would make electric lighting at 
last 'the light of the people.” 
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SOME ELECTRICAL PATENTS OF THE 
MONTH. 


An Alternating-Current Telegraph 
Generator.—Some one has well said that 
telegraphy is simply long-distance trans- 
mission of power on a small scale. The de- 
velopment of power transmission has tend- 


ed steadily from direct to alternating cur- 


rents, and telegraphy seems to be follow- 
ing its example. The smooth, sinusoidal 
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AN ALTERNATING-CURRENT TELEGRAPH 
GENERATOR, 


curves of current generated by an alter- 
nating dynamo seem to go through a high- 
ly inductive line or one like a submarine 
cable containing large capacity, more eas- 
ily than do currents from a battery or a 
direct-current dynamo. The waves also 
reach the receiving end less distorted and 
less run together than do direct-current im- 
pulses. 

A generator specially designed for this 
purpose has been patented by Messrs. A. 
C. Crehore and G. O. Squier, the well- 
known inventors of the synchronograph 
and other apparatus for high-speed ‘land 
and submarine telegraphy. 

For the production of signals it is nec- 
essary in such systems to omit various 
combinations of the alternating current 
waves, the half period of positive current 
or the half period of negative current be- 
ing cut out by the operation of the trans- 
mitter. The general scheme of such a gen- 
erator and transmitter is shown in the ac- 
companying figure, in which B represents 
a bipolar generator with a shuttle-wound 
armature and a field excited by the storage 
battery M. The winding on the armature 
shuttle is tapped at its middle point to the 


collector ring H, and the two ends 
are brought out to the half rings 
of the rectifier C. On these bear 


the brushes d? and d' respectively con- 
nected with the contacts of the make and 
break device, D' and D*. These bear on a 
perforated strip of paper, similar to that 
of the ordinary Wheatstone automatic 
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transmitter. This is driven by means of 
the central row of perforations which en- 
gage with the teeth of wheel F. and this 
wheel is geared to the shaft of the gener- 
ator so that it revolves at a speed exactly 
proportional with the frequency of the cur- 
rents from the latter. 

Holes may be punched in the tape such 
that they will allow contact of either one 
brush or the other for a time exactly equal 
to the time of a wave of the current. Obvi- 
ously the rectifier C supplies waves of one 
polarity only to the brush Di, and of the 
other polarity only to the brush Dꝛ so that 
holes punched in one side of the paper will 
allow only positive currents to go to line 
and on the other side of the paper only 
negative currents. 

The patent further describes in detail bi- 
polar machines of this type for the low fre- 
quency used in submarine work, and mul- 
tipolar machines for the comparatively high 
frequency of land line transmission, with the 
necessary attachments for driving the paper 
tape, these driving attachments being oper- 
ated through a clutch by which they may 
be thrown into or out of engagement. 

Patent No. 620,746, issued March 7. 


A New Storage Battery Plate.—There 
are now on the market electric storage 
batteries in which the positive plate of one 
cell becomes the negative plate of the next, 
and so on through the accumulator, thus 
giving a complete battery yielding 100 volts 
or more inside of one tank or receptacle. 
Such batteries are particularly convenient 
for electric vehicle use. Some new fea- 
tures in this line are described in the recent 
patent issued to Rankin Kennedy, the well- 
known English electrical engineer. 

The accompanying figure shows a bat- 
tery made up in this way containing three 
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A NEW STORAGE BATTERY PLATR. 


such double plates and two end plates, the 
whole constituting four cells, giving be- 
tween 8 and 9 volts. The double plates 
consist of solid central sheets of lead a 
coated and prepared on one side with per- 
forated sheets b and on the other side with 
perforated sheets c, treated as described be- 
low. Between the bottoms of these plates 
and up each side are run soft rubber gas- 
kets f holding them a proper distance apart 
and between the gaskets are hard rubber 
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diaphragms g which prevent the plates 
from touching and short circuiting in case 
of extreme buckling. The whole structure 
is tightly bolted together between walls of 
an insulating and acid-retaining tank, pref- 
erably of wood. The terminals k and k are 
brought out through the holes i and i in 
these walls. 

The plates are prepared as follows: After 
being cut to a uniform size the lead sheets 
are flattened and soaked in a hot solution 
of nitric acid and water of 5 per cent. 
strength, then washed in clean water, and 
the solid central sheet painted (while still 
wet) on one side with a paint composed of 
red lead and dilute sulphuric acid of a 
strength equal to 13° Baumé. The other 
side of the sheet is covered with a paint 
composed of litharge and dilute sulphuric 
acid of strength equal to 24° Baumé. The 


sheet is then allowed to dry slowly. The - 


perforated sheets are, while still wet, coated 
with the red lead and litharge paints on 
both sides, care being taken not to fill up 
the perforations. Half of the perforated 
sheets are painted with litharge and the 
remainder with red lead. The sheets are 
allowed to dry slowly. By coating the 
sheets by painting litharge and red lead on- 
to chemically clean surfaces the coating 
combines with the lead sheets and remains 
firmly attached thereto. 

To form a complete plate, a central lead 
sheet is placed between one, two, three or 
more (according to the required capacity of 
the plate) of the coated perforated sheets, 
all the red lead-coated sheets being placed 
on the red lead-coated side of the central 
sheet, and all the litharge-covered sheets 
on the other side thereof. The whole is 
then riveted, fused, or soldered together to 
insure electrical contact. The complete 
plate is then made solid all around the 
edges by fusing or soldering, so that no 
liquid can escape from the plate. The lead 
sheets used to form the plates are about 
No. 24 B. W. G., and the completed plate 
is made up of a sufficient number of per- 
forated sheets to bring the thickness to 
about ½ in. The perforations are from 
1-16 to % of an inch in diameter. 

Patent No. 620,593, issued March 7. 


The Controlling Apparatus of Elec- 
tric Automobiles.—Barring the uncertain 
elements due to the independent will power 
of the animal, the control of horse-drawn 
vehicles is accomplished by very simole 
means. With the automobile vehicle it is 
different. In place of the one pair of reins 
for controlling the speed and direction of 
motion, there is necessary, as a rule, a 
steering lever, a controlling lever and a 
brake. The simultaneous use of these three 
different pieces of controlling mechanism 
calls for a certain amount of training, 
which requirement makes the automobile 
unsafe in amateur hands. 

Two of these controlling mechanisms, 
namely the brake and the speed controlling 
lever, are often interlocked, so that when 
the brake is on, the motors cannot be 
started, or the brake put on while the cur- 
rent is flowing through the motors. A new 
device, patented by C. E. Woods of the 
Fischer Equipment Company, of Chicago, 
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e 
goes further and makes the brake and the 
speed controller operative from the same 
handle, motion of which in one direction 
turns current into the motors, and in the 
other direction applies the brake. 
The general scheme of the apparatus is 


THE CONTROLLING APPARATUS OF ELEC- 
TRIC AUTOMOBILES. 


shown diagramatically in the accompany- 
ing figure, where p is the handle provided 
with the usual latch and connected to the 
segmental gear, o. Attached also to the 
main lever is the rod, r, which manipulates 
the brake shoe, r', on the brake pulley, r’. 
The arrangement is such that this brake 
shoe is not drawn into contact with the 
wheel until the controlling cylinder is turned 
to the “off” position, where all current is 
turned off from the motors. Further the 
controlling cylinder is locked in this vosi- 
tion by means of a cam or lug, q, on the 
controller shaft, engaging with the shoe. a’, 
on the lever and gear shaft. These parts 
hold the controlling cylinder firmly in the 
“off” position and at a point suitable for the 
proper engagement of the segmental gear 
and pinion when the lever is again moved 
to a running notch. 
Patent No. 620,628, issued March 7. 


r A Paste for Accumulator Plates.— A 
new method of making the paste which is ap- 
plied to the plates of storage battery cells 
constructed on the Faure or pasted method, 
has been patented by A. Schanschiff. The 
specifications point out that the composi- 
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negative plate. When cold this forms a 
dough-like paste, which is heated, com- 
pressed and applied to the plate. During 
the process of formation the organic acids 
are destroyed and the paste left porous, 
absorbent and highly conductive, owing to 
the presence of the carbon. 
Patent No. 621,150. Issued March 14th. 


The Construction of Storage Battery 
Plates.—A new method of constructing the 
plates for storage batteries of the Plante 
type has been patented by C. P. Elieson, of 
London, Eng., an engineer who has done 
considerable work in the development of 
automobiles. The improved construction 
of the plate is shown in the accompanying 
figure, which is a horizontal section. The 
plate is built up of several layers a of per- 
forated and corrugated sheet lead, the 
corrugations of alternate layers running at 
right angles to each other so as to leave 
spaces between the plates for the materials 
developed during the process of formation. 

As the figure shows, the outer lead sheet 
is wrapped around the others and folded or 
rolled in at one end as appears at c, the 
joint being afterwards lead burned. The 
assembled sheets are further fastened to- 
gether by lead rivets d, also burned in, and 
the tops and bottoms of the plates are 
burned into lead channels which complete 
the enclosure and give good electrical con- 
nection between the various sheets. The 
assembled plate is then rolled or com- 
pressed to give a general flatness and is 
afterwards well coated over with a bitum- 
inous or resinous varnish to preserve the 
outer sheet while those within it are sub- 
jected to the electro-chemical formation. 

Patent No. 621,048. Issued March 14th. 


A Frequency Changer.— It is often de- 
sirable to transform alternating currents 
of one frequency to those of another. 
For example, on the Niagara- Buffalo trans- 
mission line, the frequency of the alternating 
currents is 25 cycles per second, while the 
currents delivered to the lighting mains in 
Buffalo must have a higher frequency for 
the satisfactory operation of incandescent 
and arc lights. In this case 62½ cycles is 
obtained by means of 25 cycle motors, 
coupled to 62% cycle generators. All the 
power passing through the combination 
undergoes a double transformation from 
electrical to mechanical and mechanical to 
electrical power. 


THE CONSTRUCTION OF STORAGE BATTERY PLATES. 


tion made in the usual way is not entirely 
penetrated by the sulphuric acid, so that 
the electric current has to pass through a 
dry resisting material on its way to the 
conducting grid, giving a high ohmic drop, 
and, in case of excessive overload, a heating 
which expands and disintegrates the plates. 
The new method consists in mixing finely 
powdered charcoal with formic acid and 
tartaric acid, adding sulphuric acid and 
afterwards adding the oxide of lead, min- 
ium for the positive and litharge for the 


Another type of machine is used some- 
what in which only a part of the power is 
transformed mechanically, the machine re- 
sembling structurally an induction motor, 
the armature of which is wound with coils 
connected to collector rings. The primary 
of this induction machine is supplied with 
multiphase currents at a low frequency, 
giving a rotating field, and the secondary 
is mechanically revolved by a motor in a 
direction opposite to that of the rotating 
field. There is thus impressed upon the 
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secondary a frequency higher than that of 
the currents delivered to the pri- 
mary. Such a machine is used by the 
Kings County Electric Light & Power 
Co., in Brooklyn, to change the 25-cycle 
power generated at its union power sta- 
tion to 6o-cycle power for its alternating 
current lighting circuits. 

A very similar combination for changing 
from a high to a low frequency has been 
patented by Mr. C. P. Steinmetz, the gen- 
eral plan of which is shown in the accom- 
panying figure, where a, b and c are the 
mains of a three-phase system supplying 
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power to the primary coils, P, of an induc- 
tion or rotary field machine, M. The ro- 
tating secondary or armature, S, of this 
machine is fitted with a winding connected 
through collector rings and brushes to the 
three leads a’, b’ and c’, which are also 
connected with the three-phase winding of 
a synchronous machine shown at G. The 
induction machine and the synchronous 
machine are mechanically connected, pref- 
erably coupled together, but shown in the 
figure as joined by the belt B. 

The rotary field induced by the primary 
P will drag the secondary S, which will in 
turn drive the generator G; but S and G 
must, on account of their electrical con- 
nection, run in synchronism with each 
other. The frequency generated in S will 
be proportional to the speed of the rotating 
field, minus the speed of rotation of the 
armature, while the frequency in G will be 
proportionate to the latter quantity. Thus, 
if G has the same number of poles as S 
and they are coupled together, S will run 
at one-half the speed of the rotating field 
induced by the coils P and the frequency 
on the mains a’, b’ and c’ will be one-half 
that on the mains a, b and c. In this case 
one-half the power will be transformed 
magnetically from one circuit to the other 
through the transformer action of the in- 
duction motor and the other half will be 
transformed mechanically, being first 
turned over to the generator G and then 
changed back to electrical power. In case 
G has more poles than S, the mechanical 
rotation will be slower, the frequency re- 
duction will be greater and the proportion 
of the power which undergoes the double 
transformation will also be greater. If the 
power is supplied at low frequency to the 
mains a’, b’ and c', and drawn off at a higher 
frequency from the mains a, b and c, the 
arrangement becomes exactly that referred 
to as used by the Kings County Electric 
Light & Power Co. 

Patent No. 620.990. Issued March 14th. 


The Monocyclic Starting Device.— 
Alternating current motors of the pure induc- 
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tion type—that is, those having an arma- 
ture winding simply closed upon itself and 
not connected with the source of current— 
when supplied with single-phase currents, 
run satisfactorily but have absolutely no 
turning moment when standing still. The 
single-phase current gives a purely alter- 
nating field across the air gap instead of 
the rotary field which can be obtained from 
multiphase currents. When the motor is 
running, the lagging currents in the sec- 
ondary or armature winding develop a ro- 
tary field which will keep the motor in ro- 
tation practically as well as though it were 
run on multiphase circuits, but at stand- 
still there is as great a tendency to run in 
one direction as the other, and unless some 
auxiliary device is employed to start the 
motor mechanically or to develop a rotary 
field, the motor is stalled. 

One of the most satisfactory devices for 
temporarily giving the needed phase dis- 
placement to start the motor is the mono- 
cyclic starting device, patented by C. P. 
Steinmetz and E. J. Berg. The general 
plan of connections is shown in the accom- 
panying figure, where A represents a single- 
phase alternator supplying current to the 
mains a and b. M is a motor shown with 
a short-circuited or squirrel-cage armature 
G and three primary windings, F, F' and 
F’, Y-connected. F’ and F’ are in series 
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THE MONOCYCLIC STARTING DEVICE. 


with each other across the mains and from 
their point of connection the third winding 
F is tapped off to the auxiliary starting de- 
vice. This consists of a non-inductive re- 
sistance R connected in series with a highly 
inductive coil I straight across the two 
mains through the double pole switch S. 
The middle point C, between the inductive 
and non-inductive resistance, is connected 
to the motor winding F. The two resist- 
ances are shown with adjusting devices, the 
resistance R having a handle by means of 
which more or less of it can be cut out, and 
the inductive coil I an iron core which 
can be slipped into or out from the coil. 
The combination of the self-induction of I 
and the resistance of R gives to the coil F 
a current decidedlv out of phase with those 
in F and F’, giving a rotary field. 

Patent No. 620,988. Issued March 14th. 
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Vacuum asa Dielectric for Cables.—It is 
well known that dry air is one of the most 
satisfactory insulating mediums for tele- 
phone cables, owing to its low specific in- 
ductive capacity and high dielectric 
strength. For this reason untreated paper 
cables have come into considerable use. It 
has been proposed to maintain a pressure 
within such cables in order to prevent 
moisture from entering through any pin- 
holes or other leaks through the lead 
sheath. A patent taken out by N. G. 
Warth makes the antagonistic proposition 
of maintaining a vacuum within the cable. 
The purpose of this vacuum is to further 
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diminish the specific inductive capacity 
and increase the resistance and dielectric 
strength of the paper as well as to reduce 
the combustion in case of sparking across 
from conductor to conductor. 

Patent No. 621,001. Issued March 14th. 


Method of Motor §p:ed Control.— In 
general the control of the speed of direct- 
current motors on constant- potential cir- 
cuits is accomplished either by inserting a 
resistance in series with an armature or by 
varying the strength of the field. The first 
method is wasteful of power and the second 
wasteful of motor output; that is to say, it 
involves an increase of the size, weight and 
first cost of the motor for a given load. 

A novel solution of this problem has 
been patented by Mr. B. G. Lamme, of the 
Westinghouse Electric & Manufacturing 
Company. Referring to the accompanying 
figure, I represents a direct-current genera- 
tor supplying power to the direct-current 
motor, the armature of which is indicated 
at 9. This, as shown, has its field winding, 
8, connected in shunt across the brushes 
bearing on its commutator, 5. It is also 
connected with a pair of collector rings, 10 
and II, tapped, into the same armature 
winding. The brushes bearing upon these 
collecting rings are connected to the oppo- 
site terminals of the inductive winding, 12, 
which is preferably ʻa transformer core 
wound with a single coil tapped out at its 
middle point, 14. 

,When the motor is in motion there will 
obviously be generated between the two 
collector rings an alternating current which 
will be impressed upon the winding, 12, 
and choked back by the self-induction 
thereof. As the armature rotates, the com- 
mutator segment connected to the collector 
ring 10 travels alternately from one com- 
mutator brush to the other, and the con- 
nection of the collector ring 11 also trav- 
els from brush to brush, but always exactly 
opposite to that of collector ring 10. Thus 
as one terminal of the coil becomes posi- 
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tive the other becomes negative, and vice 
versa, the middle point of coil 12 remain- 
ing always neutral or with a potential mid- 
way between that of the line terminals. The 
motor is started in the ordinary way with 
the switch in the dotted position, but to 
increase its speed without weakening its 
field the switch 13 is thrown into the full 
line position connecting the full voltage 
between one brush on the commutator and 
the middle of the armature through the 


coil 12. This practically doubles the speed 


as the back e.m.f. of the motor is cut in 
two. The voltage across the commutator 
of the motor of course increases, and this 
increases the current in the shunt field 8, 
reducing somewhat the rise in speed. 
Patent No. 620,333, issued Feb. 28, 1899. 
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Removal Netice. 

On April roth the offices of publication 
of the American Electrician will be moved 
to the Beard Building, New York City. 
Subscribers, contributors and other cor- 
respondents are requested to note the new 
address, which is 120 Liberty Street, New 


York. 


d 
Pablishers’ Anseuncement. 


Owing to circumstances beyond our con- 
trol, the preparation of the premium to 
subscribers who promptly renew their sub- 
scriptions direct to the publishers, has been 
greatly delayed, We are glad to say that 
the pamphlet ‘‘ Diagrams of Electrical Con- 
nections, is now in press and will be deliv- 
ered in the course of the month to those 
entitled to it. 
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A New Department. 

Beginning with this issue of the Ameri- 
can Electrician there will be published 
notices of those of the patents issued dur- 
ing the previous month which appear to 
the editor to be of particular interest. In 
many lines of electrical work, men with 
the real inventive instinct foresee the ten- 
dency of future development and improve 
the opportunity the government gives them 
to benefit by their foresight. Others dis- 
close in their applications the results of 
much original and valuable research. A 
study of their opinions as disclosed by 
patent specifications gives much informa- 
tion that can be obtained in no other way. 
The descriptions in these columns are nec- 
essarily limited, both in number and in 
length, owing to lack of space, but the 
attempt will be made to make this depart- 
ment valuable to the reader by a few words 
showing the problem the inventor strives 
to solve and his method of solution. The 
criticism of the reader is invited in this 
department as well as in the balance of the 


paper. 


The Wehselt Interrupter. 

During the past month the additions to 
the knowledge about this recent invention 
have been many and valuable. The ad- 
vantages and disadvantages of the new in- 
strument have been pretty well determined 
and the various explanations of its action 
are well on the road to unity in a fixed 
theory. While the instrument is by no 
means an efficient one, wasting most of the 
energy it receives, it is simple, cheap, not 
easily deranged and highly effective where 
induction coil discharges are wanted and 
the cost of a-k.w. is of small consideration. 


In general the value of an interrupting 
device depends upon the abruptness or sud- 
denness of the break. The more nearly 
instantaneously its resistance runs from 
zero to infinity, the greater is the discharge 
given by the coil to which it is connected. 
When the circuit is opened in a mechanical 
break, the current tends to persist, volati- 
lizes the metal terminals, and forms a small] 
In the 
electrolytic interrupter considerable cur- 
rent is concentrated through a small area 


arc which gradually dies away. 


of contact between platinum and water. 
Electrolysis of the water evolves oxygen 
which forms an insulating sheath. The 
current apparently arcs across this for a 
very brief interval of time, but is quickly 
drowned out by the water or blown out by 
the expansion of the sheath when heated 
by the arc. The presence of water pre- 
vents the melting of the metal and gives 
the arc nothing to feed upon. The break 
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thus effected is immediately followed by a 
make, caused perhaps by the inward pres- 
sure of the fluid column on the gaseous 
sheath. 


In a contribution on other pages of this 
issue, by Messrs. Charles T. Child and 
George T. Hanchett, it is pointed out that 
a coil in multiple with the interrupter is 
affected very much as is one in series with 
it. In the latter case the break of the cir- 
cuit in the interrupter suddenly stops the 
current flowing through the coil. In the 
former case the break suddenly removes a 
short circuit about the coil and forces cur- 
rent through it. An interesting possibility 
is the combination of these two actions 
within one induction coil, which could be 
accomplished by winding two primaries in 
opposite directions upon the same core, 
one of them connected in series and the 
other in multiple with the interrupter. The 
effect then would be to reverse the mag- 
netization instead of simply increasing and 
diminishing it, in which case the output 
might be expected to be greater, the effi- 
ciency higher and the use of an induction 
coil or transformer with a closed magnetic 
circuit possible. The rapidity of the breaks 
of the interrupter is so great that the iron 
core of the induction coil probably does 
not get time to more than partially demag- 
netize before the circuit is made again. 
Hence the use of a reverse winding, such 
as that proposed, might be expected to in- 
crease greatly the demagnetization and to 
improve the action. 


The Problems of Pan Motor Design. 

One of the most popular luxuries avail- 
able from electric power and one coming 
to be considered a necessity, is the small 
So extensive has its use be- 
come in many cities that it gives in hot 


electric fan. 


weather a day load of no mean importance 
to the central station and goes a long way 
toward equalizing the summer and winter 
receipts. The growth of its use has been 
gradual and few probably 
large a proportion of the total current on 
distributing mains finally finds its way 
One of the 


most forcible indications, although an un- 


realize how 


through these small motors. 


fortunate one, of its magnitude is the seri- 
ous lagging current which it often throws 
upon alternating current systems. 


The problems involved in the design of 
the fan motor are not as small as its size, 
when compared with comparatively enor- 
mous power motors, would tend to indi- 
cate. The conditions under which it op- 
erates are peculiarly trying. As a rule it 
receives no attention from the beginning 


to the end of the season, or worse, what 
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attention it does receive is from unskilled 
or meddlesome hands. Its lubrication 
must, therefore, be provided automatically 
for a period as near perpetuity as possible. 
Its journals are never rebabbitted, its com- 
mutator is never turned, polished or even 
cleaned and its brushes are only renewed 
when it refuses to run longer. 


Perhaps the most serious requirement 
that the designer must comply with is the 
question of cost; the number of parts in 
the motor must be worked down to the 
very minimum and each small casting, 
screw or nut made to fulfill as many func- 
tions as possible. The eager competition 
of many manufacturers and the unskilled 
criticism of most users occasions this lim- 
itation. 


In the matter of efficiency the require- 
ments are also much more severe than 
would appear from its small load. In most 
instances its use is a luxury and the power 
supplied to it is paid for at the rate of 15 or 
20 cts. per k.w. hour. If the motor re- 
quires 100 watts and runs 10 hours per day, 
it costs for power $4 or $5 a month, mak- 
ing it to many a rather expensive luxury. 
The efficiency of the fan motor cannot, 
because of its size, compare with the 90 
per cent. or more obtainable with large 
motors used on heavy loads, but ranges 
more near 50 per cent. If taken as the 
ratio between the power given to the air 
by setting it inmotion, to the electrical 
input, the figure falls away below this, so 
there are opportunities to perhaps double 
or treble the efficiency by slight changes 
in design; whereas on large motors, the 
most carefully worked out improvements 
can only hope to gain 2 or 3 per cent. At 
least one fan motor is now made with a 
field commuting switch by which the speed 
can be adjusted without using wasteful 
dead resistance, but by varying the strength 
of the field. 


The ideal simplicity so necessary in fan 
motors is most easily obtained with the 
alternating current machine, which re— 
quires no commutator nor even collector 
rings or brushes, but does require, as do 
large induction motors, a very narrow air 
gap and a low induction in the iron to 
keep down the lagging currents, which are 
at the best excessive in such small ma- 
chines. The designer of the alternating 
current motor also encounters difficulties 
in obtaining low speeds at high frequencies. 
With a desk fan running at 1000 to 1500 
r.p.m. the problem is not a difficult one, 
but with ceiling fans running at one-tenth 
this speeds it becomes serious. The reason 
for this is that to obtain anything like the 
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efficiency desired the fan must run some- 
where near synchronism with the current 
supplied to it. Assuming that the fre- 
quency is 16,000 alternations per minute 
and the fan runs at a speed of 150 r.p.m. 
and has a 25 per cent slip, it must have 80 
poles, a number quite out of the question 
for motors of this small size, as they would 
become thin teeth with an absolutely pro- 
hibitory magnetic leakage. The production 
of a direct current motor to run satisfac- 
torily at this slow speed without excessive 
weight and cost is a distinct achievement. 
although not as difficult as the problem of 
the alternating current type. The chief 
triumph of the direct current designer has 
been the construction of motors of this 
small size which can be run singly across 
circuits with as high a pressure as 500 volts. 


The alternating current induction motor. 
pure and simple, when fed by single-phase 
currents is non-starting, that is, it has no 
tendency to turn until it gets in motion. 
This is overcome in fan motors as a rule 
by putting in what are known as shading 
coils, that is, short circuited copper strips 
around parts or corners of the poles. The 
currents induced-in these give a magnetiza- 
tion out of phase with that of the main body 
of the poles, thus giving a rotating field 
which starts the motor in motion. Once up 
to speed the armature or secondary gives 
the necessary cross magnetization so that 
the starting coils are no longer necessary. As 
they cause a constant waste of energy they 
may be cut out, and in one motor at least 
they are connected with the switch in such 
a way that they are cut out in the running 
position and only closed while starting. 


Armature Reaction in Alternating Dynamos. 

Many engineers of alternating current 
plants, especially those transmitting power 
to distant motors, or feeding long-trans- 
mission lines with high-capacity or under- 
ground cables, have been puzzled by a 
rise of e. m. f. at the machine terminals with 
the throwing on of the load. It is well 
known that under certain conditions the 
voltage at the distant end of a transmission 
circuit or feeder may be higher than at the 
generating station supplying it, the cur- 
rent apparently rising in voltage along the 
line. The latter action is, of course, due 
to the effect of leading or condenser cur- 
rents on the self-induction of the line and 
can often be made valuable for compound- 
ing or over-compounding systems without 
rectifiers or composite windings on the ma- 
chines. 


The rise of the machine voltage with the 
load is due to the same cause, namely, lead- 
ing or condensing currents, which in this 
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case affect the field strength of the machine. 
The action is best explained by reference to 
the familiar unitooth or pole wound dyna- 
mos, in which the armature coils are wound 
about large poles or teeth, equal in num- 
ber to the poles of the field. In such a 
machine the e.m.f. is a maximum when the 
winding on the armature teeth is crossing 
from a position in front of one of the field 
poles to tts next neighbor, and if the load 
is non-inductive the current in the arma- 
ture will be in phase with this e. m. f., that 
is, will be at a maximum when the armature 
tooth is midway between the field poles. 
In this position the armature current will 
tend to weaken one pole as much as it 
tends to strengthen the other, the aggre- 
gate effect on the main field strength be- 
ing nil. 


If, however, there is a large capacity in 
the circuit or other synchronous machines 
giving a capacity effect, the current will 
rise in the armature windings before the 
tooth reaches mid- position between the 
poles and will tend to magnetize the fields 
more strongly. On the other hand. if there 
is considerable self- induction in the circuit 
making the current lag behind the im- 
pressed e. m. f. the current will not rise in 
the windings until the tooth has passed be- 
yond the mid- position, and will tend to op- 
pose the field by setting up lines of force 
against it. This is the reason that induc- 
tion motors, arc lamps, reactive coils and 
other devices which take lagging current 
interfere so badly with the regulation of al- 
ternating current dynamos. The action is 
the same in multi-tooth machines, with dis- 
tributed windings, and differs in polyphase 
machinery only by being more continuous 
and less pulsatory in character. 


The same reasoning explains why two 
alternators may be safely connected in 
parallel with each other when giving quite 
different voltages. The one with the high- 
er voltage immediately gives out a lagging 
current which pulls down its field strength. 
This current enters the machine with the 
weaker fields and is there a leading current 
which builds up the field strength, the ef- 
fect on the two machines adjusting their 
voltages to the same value. So great is 
this effect in some dynamos that one gen- 
erator may be run without any current in 
its field coils whatever, giving full volt- 
age by a field excitation entirely set up by 
the armature reaction. Machines with a 
large ratio of armature to field ampere 
turns naturally exhibit this effect more 
strongly than do those with powerful fields 
and weak armatures or, as they are called, 
machines of close regulation. 
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THE NERNST LAMP. 


This lamp, recently invented by the phy- 
sicist, Nernst, of Gottingen, consists of a 
rod of dense magnesia with platinum ter- 
minals. This rod is connected in series 
with a dead resistance, and an e.m.f. (pref- 
erably alternating) of from 200 to 600 volts 
is applied to the arrangement. Upon heat- 
ing the magnesia rod, by a blow pipe, for 
example, it becomes a conductor and 
passes sufficient current to raise its tem- 
perature to that of intense incandescence. 

In the more recent types Nernst uses a 
large proportion of thoria in the rod. 

An increase of current in the lamp causes 
a rise in its temperature and a drop in its 
resistance, and, at the temperature at which 
the lamp is used, this drop in resistance is 
so great that considerably less e.m.f. is re- 
quired to push the increased current 
through the rod, so that the lamp is unsta- 
ble, and without the dead resistance the 
lamp would be destroyed by the excessive 
current that would flow through it. The 
efficiency of the lamp, according to tests 
made abroad, is about 1.5 watts per c. p., in- 
cluding the watts lost in the dead resist- 
ance. The lamp gives a beautiful and 
pleasant white light and its life is claimed 
to be very great. 


A number of these lamps have been con- 


structed at the physical laboratory in Beth- 
lehem, Pa., by Prof. W. S. Franklin and 
Mr. R. B. Williamson. After many trials 
the following procedure was found to give 
good results: A mixture of calcined mag- 
nesium oxide (composition of mixture 
given below) is tamped as compactly as 
possible into a smooth-bore brass tube 
lined with two or three thicknesses of stiff 
writing paper. This paper should be fixed 
in place with a little glue and baked dry. 
The tube full of magnesia is then slowly 
baked on a metal plate over a Bunsen 
burner until the paper is completely 
charred, when the magnesia rod may be 
pushed out. The rod is then calcined be- 
fore a blow pipe, heating it slowly and uni- 
formly to avoid cracking by unequal 
shrinkage. The rod is then broken to a 
length of about 2½ ins. and laid upon a 
bed of magnesia. Two ordinary arc car- 
bons are brought up to the ends of the 
rod, one carbon being fixed by weights, 
the other being preferably held in the hand. 
Several hundred volts e.m.f. are applied to 
the carbons with dead resistance in circuit 
and the magnesia rod is heated by the blow 
pipe until the current starts. As the mag- 
nesia rod rises in temperature it shrinks 
greatly, and it must be subjected to very 
slight end pressure to prevent the forma- 
tion of cross cracks; too much pressure will 
cause longitudinal cracks. The current is 
then increased until the magnesia rod be- 
comes slightly soft, when it may be 
straightened if, as is likely, it has curled up 
in shrinking. The rod is then allowed to 
cool and ground on an emery wheel to the 
required shape, as described below. 

The most convenient source of current 
for the purpose of this preliminary heating 
and for operating the finished lamp is a 
step-up transformer with a rheostat in the 
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primary circuit; a secondary e. m. f. of 1000 
volts is satisfactory. This e. m. f., of course, 
falls off greatly when the current starts. 
because of the action of the primary rheo- 
stat. 

The magnesia mixture may be pure cal- 
cined magnesia with a slight amount of 
magnesium chloride ground up with it to 
serve as a bond. A slight amount of solu- 
ble silicate of soda is also a good bond. The 
mixture should be only moist enough to 
pack like flour; it is better to have it per- 
fectly dry than too moist. A lamp made 
of pure magnesia or of magnesia with 1 
per cent or less of powdered silica, has a 
very high resistance and can scarcely be 
started with less than 1000 volts, and then 
with difficulty. After it is once started, 
however, the resistance falls so that even 
a pure magnesia rod will operate with, say, 
300 volts per inch of length. A lamp which 
is very much easier to Start is made by mix- 
ing from 2 to 6 per cent of pounded glass 
with the powdered magnesia. Perhaps a 
lime glass would be best for this purpose. 

The magnesia rod should be about 1 in. 
or 1½ ins. in length, and about % in. in 
diameter, with slightly enlarged grooved 
ends; platinum wire is wound two or three 
times around these ends and covered with 


PLATINUM WIRE 


A NERNST LAMP. 


a paste of magnesia, pounded glass, and 
water glass (or simply water). The lamp 
is conveniently mounted by binding the 
platinum wires to the side of a small glass 
tube. The figure above shows the finished 
lamp full size. 

A lamp made as above described, with 
about I per cent of pounded glass and 1 
per cent of powdered silica, the rod being 
about 114 ins. long and 1% in. in diameter, 
operated on 250 volts (between platinum 
terminals), takes 0.8 ampere, and gives 
fully 175 c.p., although the c.p. has not been 
measured at Bethlehem. It has been found 
that the silicates of sodium and potassium 
(or perhaps simply the sodium and potas- 
sium) are slowly expelled by the heat while 
the lamp is in use, causing the resistance 
to become slowly greater. 

Commercial magnesia (calcined Grecian 
magnesite) makes good lamps without any 
admixture of silica, although its resistance 
is rather high unless it is mixed with pow- 
dered glass. 

An attempt was made to fuse magnesia 
into a compact mass in an electric furnace 
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(100 amperes at about 90 volts), but it was 
found that the boiling point of magnesia 
(at atmospheric pressure) is about the 
same as its melting point, so that the mate- 
rial vaporized about as rapidly as it was 
melted. The operation would, no doubt. 
succeed under pressure. During this work 
with the electric furnace it was necessary to 
keep a close watch of the action, and a 
small piece of heavily smoked glass was 
used to screen the eyes, leaving the fore 
head exposed, and a severe case of sunburn 
was produced, although the heat on the 
face was not excessive. 


A most striking experiment is to 
mount a glass tube as a Nernst 
lamp. A large, thin walled tube gives 


the best effect. Wind copper wire 
terminals about 4 ins. apart on a thin 
walled glass tube 14 in. or % in. in diam- 
eter. Connect to the secondary of a step- 
up transformer with a rheostat in the pri- 
mary. Heat the tube along one side. The 
current starts along a narrow strip of the 
glass, heats it to bright redness, and this 
heated strip gradually widens until the 
whole tube is melted down. This experi- 
ment was tried in Bethlehem with a 1000- 
volt secondary, but it would certainly be 
possible to perform the experiment suc- 
cessfully with as low an e. m. f. as 100 volts, 
and direct current would answer as well as 
alternating. With low e. m. f. the distance 
between the copper terminals should be 
much less than 4 ins., and, of course, a rheo- 
stat should be included in the circuit. 
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DISTRIBUTING BOARD. 


BY KEMPSTER B. MILLER. 


In every central office some means must 


be provided for distributing the various 


line wires which enter the exchange to 
their proper numbers on the switchboard 
and to enable changes to be made in this 
distribution as required. If such provision 
were not made, and the line cables were run 
directly to the switchboard, the wires in one 
one-hundred-pair cable, for instance, being 
led to the No. 1 section, and those of an- 
other to the No. 2 section of the switch- 
board, and so on, it would be necessary, at 
any time when a change in a subscriber's 
number was desired, to open the cable, 
take out the proper wire and fasten it along- 
side of one of the other cables leading to 
the proper section of the board. The 
changing about of wires from one part of 
a board to another is a very frequent oc- 
currence, and to do it in the manner above 
suggested would be entirely impracticable. 
To do it without a proper regard to syste- 
matic arrangement would lead to endless 
trouble, by producing a tangle of wires, 
commonly and well termed “a rat’s nest.“ 
In order to provide means for the syste- 
matic arrangement of the wires what is 
called a distributing board or frame is 
used. These assume a great variety of 
forms, but the principle on which they are 
designed is as follows: On one side of the 
distributing board are placed clips, suitably 
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arranged, in which wires of the line cables 
may terminate. On the other side of the 
distributing board is arranged another set 
of clips or connectors, in which the sepa- 
rate wires of the switchboard cables may 
terminate. Supposing, for convenience, 
that the cables entering an exchange are 
twenty in number, each consisting of one 
hundred pairs of wires. These wires would 
pass through suitable office cables to the 
various terminals on the line side of the 
distributing board. Suppose further that 
the switchboard was arranged in twenty 
sections of one hundred drops each. Then 
twenty switchboard cables, of one hundred 
pairs each, would lead from the switch- 
board terminals to the terminals on the 
switchboard side of the distributing board. 
This brings connections from the line ca- 
bles and also from the switchboard cables, 


FIG. 3. 


in a permanent manner, to the various con- 
nectors on the respective sides of the dis- 
tributing board. 

The gap between the terminal of any line 
on the line side of the distributing board 
and that of the corresponding pair of wires 
leading from the switchboard is filled by 
means of “bridle” or “jumper wires.” Sup- 
pose that the line circuit terminating in ter- 
minal No. 101 on the line side of the dis- 
tributing board is to be connected with 
drop and jack No. 599 on the switchboard; 
then a bridle wire is run from terminal No. 
101 on the line side to terminal No. 599 on 
the switchboard side, thus completing the 
circuit of that line between the switchboard 
drop and the subscriber. 

One side of the distributing board often 
carries lightning arresters through which 
the various line circuits pass before enter- 
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ing the switchboard. These, however, are 
sometimes placed on a separate board be- 
tween the line side of the distributing board 
and the cable heads. Test clips are also 
often provided on one side of the distrib- 
uting board. These are usually simple 
forms of jacks, normally maintaining the 
continuity of the lines. They are, however, 
adapted to receive a test plug so that the 
testing operator may connect his testing 
apparatus with the line side of the circuit. 
leaving the switchboard side open, or with 
the switchboard side of the circuit, leav- 
ing the line side open, or he may merely 
bridge his testing apparatus between the two 
sides of the line without breaking its con- 
tinuity. 

Inasmuch as there are in a large ex- 
change several thousand of these bridle 
wires, means are provided for their syste- 
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intersected at short intervals by trans- 


-verse pipes i and longitudinal pipes e, f 


and g extending the entire length of the 
framework. As a result of this arrange- 
ment channels or horizontal runs are 
formed for the jumper wires between the 
vertical and the lateral bars, and vertical 
channels or falls between the sets of inter- 
secting horizontal bars. On the ends of the 
lateral bars i are vertical strips d and d' 
of insulating material upon which are ar- 
ranged the terminals for the various wires 
in the cables and the jumpers. 

The general plan by which the wires are 
led from the cable heads to the switchboard 
is shown quite clearly in Fig. 1, where H 
represents the cable head carrying the ter- 
minals of the line cable C. The various 
wires w leading from the cable head are 
bunched into a cable C’, which enters the 
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matic arrangement as far as possible. The 
chief object of distributing boards is to 
bring all of the confusion among the wires 
leading from the subscribers to the switch- 
board into one small place, and then to min- 
imize that confusion as much as possible. 
This is well done in the Hibbard distribut- 
ing board, modifications of which are used 
to a large extent in the Bell exchanges. 
This was designed by Mr. Angus S. 
Hibbard and is illustrated somewhat in de- 
tail in the accompanying figures. The 
frame is built up entirely of iron pipes, ex- 
tending in three directions and mounted 
upon a hollow platform a, shown in Figs. 
I and 2. These two figures represent re- 
spectively the end and side elevations of 
the complete framework, a plan view being 
shown, in Fig. 4. Vertical pipes serve 
as supports for the structure, and are 


FIG. 4. 
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cable run in the box beneath the frame, and 
after passing in a horizontal direction to 
the proper insulating strip d' is led upward 
and fanned out, the various pairs of wires 
being soldered to the outer ends of the 
terminals on the insulating strip. The 
method of fanning out is shown in Fig. 3. 
the covering of the cable being taken off 
and the various pairs of wires r r being 
led out at intervals corresponding to the 
distance apart of the terminals on the strip. 
After being properly formed the cable is 
laced and varnished, after which it is 
strapped into place and the wires soldered 
to the terminals on the strip. 

The details of these strips and the method 
of attaching the wires of the cable are 
shown in Fig. 5, in which p and p' are the 
connectors screwed to the strip d. These 
connectors have outwardly bent lugs u, to 
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which the wires may be soldered. The 
ends of the jumper wires are shown at tt’. 
In a similar manner the wires leading from 
the switchboard jack are bunched into a 
cable C', which is then led through the 
cable run and to the proper strip d of the 
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through the proper channels in the frame- 
work to the desired terminals on the 
switchboard side, where they are secured 
in the same manner. 

This arrangement serves to keep the 
wires fairly open and easy of access, but 


distributing board, where it is fanned out 
and connected to similar terminals. 
vertical portions of the cables, which are 
to be fanned out on the distributing board, 
are supported by the lateral horizontal rods 
i by being laced thereto, this being shown 
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FIG. 7. 


quite clearly in the enlarged plan view of 
Fig. 6. The jumper wires which are usu- 
ally formed of No. 22 B. & S. G. tinned rub- 
der- covered wire in twisted pairs, are at- 
tached to the inner ends of the terminals 
on the line side of the distributing board 
and' led through a hole in the strip and 


The 


for very large exchanges it becomes cum- 
bersome and has been supplanted by one 
designed by Messrs. Ford & Lenfest, some 
of the details of which are shown in Figs. 
7, 8 and 9. This, like the Hibbard board, 
is in the form of an open framework built 
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chiefly of iron. Iron bars, 1, 2 and 3, to 
which are bolted plates 4, form the founda- 
tion of the frame. To the face of the plates 
4 are bolted the supporting columns D’ of 
angle iron, to which are secured all of the 
other portions of the frame. Horizontal 
bars 6 are: bolted to the columns D' and 
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carry upon one side of the frame horizontal 
strips 8 of hard wood upon which are se- 
cured the terminals for the wires of the 
street cables. A detail of these terminals 
is shown in Fig. 9, the metallic connectors 
m and n being secured in place in trans- 
verse saw- cuts in a thin strip of board by 
another strip bolted over them. A good 
idea of this general construction may also 
be had from Fig. 10, which shows a 
slightly modified construction. Supported 
upon the other end of the horizontal bars 
6 are the vertical pieces 10 and 11 of hard 
wood and the flat bar 1a, which is of iron. 
Upon this bar of iron are mounted the ar- 
resters X and Y, as shown in Fig. 8. These 
arresters, which are of the combined static 
and sneak- current type, will be recognized 
as the same as one of those shown in a pre- 
vious article.“ 

In wiring this distributing frame, the 
street cables C are led in a horizontal di- 
rection under the strips 6, as shown in 
Figs. 7 and 9. These cables are then 
fanned out, the various pairs of wires pass- 
ing through holes 14 in the underside of the 
horizontal wooden strip 8 and secured to 
the lower ends of the connectors m and n. 


Ta RAR OOOO 
ho) bios bi ol p a asa 9 a 
ONO oon 
© | 

AIPA AAA EEE 
e 
8e Odds s 


14 


FIG. 9. 


SWITCHBOARD 
CABLES 


¢ 


1 


NEN 
NAS 
6 1 


7 


— 


WK 


8 


` 


19 
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The switchboard cables L, shown in Figs. 
7 and 9, are led from beneath up along the 
sides of the bars 6 between the supporting 
bars D', and the wooden strips 10 and 11. 
They are supported in this position by be- 
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ing laced to the horizontal bars themselves. 
These cables are fanned out, the various 
pairs passing through holes 15 and 16 in 
the wooden strips 10 and 11 and to their 
appropriate terminals on the arresters. The 
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FIG. 10. 


connections of the street and switchboard 
cables are thus as far as possible made per- 
manent. The jumper wires are each led 
through a hole, 13, in the upper part of the 
horizontal wooden strip 8, its ends being 
secured to the upper portion of the con- 
nectors m and n, as shown in Fig. 9. The 
- wire is then led in a horizontal direction 
along the top of the bars 6 on the line side 
of the frame until a point is reached oppo- 
site the vertical strip on which the desired 
switchboard terminal is located. It is then 
led through an eye or ring e and through 
a hole 17 in the vertical strip 11, and at- 
tached to the proper terminals on the ar- 
rester through which the connection is 
made with the switchboard wires. 

A distributing frame built upon this gen- 
eral plan is shown in Figs. 11 and 12. 

The line cables enter the exchange 
and are fanned out on the horizon- 
tal side of the distributing frame, as shown 
in Fig. 11. The terminals on the line side 
are numbered with respect to the wires in 
the cables to which they belong. On the 
vertical side of this board, which is shown 
in Fig. 12, are placed the arresters, to which 
lead the wires from the switchboard cables. 
The jumper wires connecting the horizon- 
tal with the vertical sides are arranged as 
already described. 

In this exchange and in many others of 
the more modern Bell exchanges, the wires 
from the vertical side of the distributing 
frame do not pass directly to the switch- 
board, but to an intermediate distributing 
frame which is similar to the one shown, 
with the exception that the arresters are 
left off. After passing through this inter- 
mediate distributing frame the cables are 
again formed up and led to the switch 
board. At the main distributing board all 
of the changes are effected which are made 
necessary by the change in the location of 
the subscribers, by the addition of new sub- 
scribers and the loss of old ones. The 
function of the intermediate distributing 
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board is to permit of the rearrangement of 
the lines upon the switchboard, in order 
that they may be grouped to the best ad- 
vantage for quick service. By it the num- 
ber of calls received per hour by the vari- 
ous operators may be practically equalized 
so that a part of the operators will not be 
overworked, due to having an undue pro- 
portion of busy lines. 

The distributing board manufactured by 
the Western Telephone Construction Com- 
pany for some of its larger exchanges is 
shown in Fig. 13. The side shown in this 
figure is the line side, to which the line 
wires from the cable heads are run. Each 
of the vertical strips seen in the lower sec- 
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tion of the structure contains lightning ar- 
resters for twenty-five metallic circuits. 
These arresters consist merely of delicate 
fuses with suitable clips for holdifig them. 
Each strip is provided with a ground plate 
coming into close proximity with the vari- 
ous clips, so that a high tension charge 
may find passage to the ground. The cables 
leading from the cable heads of the outside 
lines are afforded room in the box or 
trough underneath this structure and each 
one is bent upward when opposite the 
proper pair of strips and then fanned out 
and permanently connected to the appro- 
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priate clips on the lightning arrester strips. 
All of these connections are made perma- 
nent. 

In like manner the cables leading from 
the switchboard are brought into the same 
trough and bent upward through holes in 
the baseboard on the opposite side from the 
line cables, and are then fanned out and 
connected to the test clips, which are ar- 
ranged on similar vertical strips to those 
containing the lightning arresters. These 
connections are also made permanent. Each 
jumper wire is run from the proper clips on 
the arrester side under the nearest one of 
the horizontal wooden rods shown on the 
interior of the lower part of the structure, 
and then bent upward so as to pass through 
a hole to a rack above. Inasmuch as the 
wire is to go to a certain terminal on the 
switchboard side it passes through a cor- 
responding opening in the rack and thence 
in a horizontal channel, formed by the out- 
wardly projecting pins, until it is opposite 
the terminal to which it belongs on the 
switchboard side of the board. Here the 
pair of jumper wires again passes through 
the vertical rack and down through a small 
opening and under one of the horizontal 
rods below, after which it is soldered to 
the proper pair of terminals. This com- 


FIG. II. 


pletes the connection from the outside line 
to the switchboard line. 

The test clips on the opposite side of the 
boards and lightning arrester clips are of 
heavy German silver springs arranged for 
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the insertion of a double plug in such 
manner that the testing apparatus may be 
connected in any desired manner to any 
line. 

The best wire to use for jumpers is No. 
20 or 22 B. & S. G. tinned, rubber covered, 
twisted in pairs. It is convenient to have 
the two wires forming a pair of different 
colors, so as to distinguish between the 
tip and sleeve sides of the line. 
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INTERIOR WIRING. 


STARTING THE INSTALLATION. 


BY CHAS. R. KNOX. aiai 


In all the previous articles in this series, 
we have considered the subject of interior 
wiring from the standpoint of the person 
preparing the plans for the wiring installa- 
tion. We have considered and discussed 
the various problems, which present them- 
selves in “laying out” the outlets and lights 
and planning the circuit work. It now be- 
hooves us to change our point of view, and 
consider the subject from the standpoint 
of the contractor installing the work. 

We will not stop to discuss methods of 
getting contracts, which, while interesting 
from the financial standpoint, are not 
equally so from an engineering view. We 
will suppose that he did get the contract 
by hook or crook, by merit or influence, 
and pass on to the trials and tribulations 
which he will meet in the performance 
thereof. 

In taking up this portion of the subject 
we will introduce for consideration the 
various kinds or makes of conduits, insula- 
tors, wires, panel boards, switchboards, 
etc., and methods for their installation. In 
connection with these, cuts and drawings 
of the materials and appliances will be 
given as well as photographs of actual in- 
stallations. Recent improvements and in- 
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novations will also be shown and their 
merits and defects pointed out. Examples 
of electric light installations in old build- 
ings in which no provision for electric 
lighting was made at the time the building 
was put up, will also be given. 

The first question which arises in regard 
to the installation of the work in a new 
building is, at what stage of the erection 
of the building should the electrical work 
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be started? If the circuit work is to be 
exposed on insulators it can be com- 
menced at any time after the building has 
reached the point when proper support for 
the insulators may be obtained. It is not 
well to commence putting up the wires too 
soon, however, as they are frequently used 
by other workmen as means of support. 
I know. of an instance where large con- 
ductors on insulators were actually used 
in lieu of scaffolding by the steamfitters 
working on the same building, to the great 
indignation of the foreman in charge of the 
electric work. 

If the circuit work is to be concealed, it 
must necessarily start before the flooring 
is laid and before the plastering is com- 
menced or, in case of a frame building, 
before the lathing is put on. Experience 
has shown, however, that it is a mistake 
to start the conduit work before the parti- 
tions are set, for the reason that when this 
is done, it frequently happens that the 
partitions are shifted slightly from the lo- 
cation shown on the plans or there may be 
a discrepancy in scaling the plans by the 
different workmen. Again, if the work 
be started too soon, loss of the workmen’s 
time ensues, owing to the lack of definite 
information as to exact location of outlets, 
distributing centers, allotment of space, 
etc. If, on the other hand, the work be 
started too late, the space provided for 
the electric work (particularly the risers“) 
is very apt to have been appropriated by 
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some of the other trades. Also the 
amount of cutting and patching which 
must be done is greatly increased. 
Sometimes the conduit work for the 
branch circuits is installed before the sleep- 
ers are laid. In this event the carpentry 
contractor has to notch the sleepers for 
the conduits, instead of the electric-wiring 
contractor. While this procedure has its 
advantages from the standpoint of the lat- 
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ter, it is objectionable from the standpoint 
of the owner, because if any changes have 
to be made afterward in the conduit work, 
the cost of the changes is increased, as the 
sleepers must be cut all the way through 
in order to raise the conduits (the latter 
being under instead of being laid on the 
sleepers) or else the conduits must be 
abandoned entirely and new ones run in 
the required direction. 

A limited number of men (say two or 
three) should be put on the work at the 
start, in order to let the foreman get the 
“run of the work,” for otherwise the men 
will be principally occupied in filling in 
time (and incidentally their time sheets) 
waiting for instructions. Before the work 
is actually commenced, information should 
be obtained on the following points: 
Height and exact location (as far as possi- 
ble) of outlets, switches, distributing cen- 
ters, etc., and, if the building is to be piped 
for gas, at what outlets combination fix- 
tures are to be provided. If outlet boxes 
are used a sample of the gas “L” should 
be obtained to be used as a guide in order- 
ing the outlet boxes for the side brackets 
so that the holes for the screws fastening 
the “L” to the box will be drilled in the 
right manner and the proper distance apart; 
also, it should be determined if any modifi- 
cations have been made in the building 
which will affect the electric work, since 
the plans for the structure were made; con- 
ferences should be held with the representa- 
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tives of the other trades in order to antici- 
pate any trouble which might otherwise 
arise from the work of one trade interfer- 
ing with another. 

Of course there are numerous other 
questions which occur peculiar to each case 
which should be settled before the work is 
started. While all the above points are 
minor details and may not seem worthy of 
the attention given them, it is just such 
trivial things which cause trouble. A lit- 
tle foresight at this stage of the work will 
save a great deal of trouble, annoyance and 
expense later on in the work. 

Now as to what part of the work should 
be started first, it will be found that this is 
generally settled by the circumstances of 
the case. Where this is not so and the 
contractor may choose, it would probably 
be better in the majority of cases to com- 
mence with the feeders and mains. It is 
harder to find suitable space for the large 
conduits, and even if a particular space be 
set aside for them, this space is always lia- 
ble to be seized for the overflow of the 
steamfitting, plumbing or other work re- 
quiring similar space. But if the feeders 
and mains are put in first, the other trades 
will be forced to accommodate their work 
more or less to the electric work, instead 
of putting all the burden on the electrical 
contractor. 

It should always be borne in mind that 
the architect’s cardinal idea of electrical 
work is embodied in a “flexible cord.” 
He seems to think that while the plumb- 
ing and steam pipes, ventilating ducts, 
etc., require actual space, the electric work 
may be “tucked” in anywhere and some- 
times has a poor idea of the electrician's 
ability because the latter has to give up a 
problem which is as impossible of solution 
as getting an “elephant in a cigar box.” 
This idea is, however, gradually disappear- 
ing and the electric work will soon be 
treated in this respect in the same manner 
as the rest of the equipment of a building. 

In the next issue the installation of the 
feeders and mains will be taken up. 

Ee Se eee nas 
THE THAWING OF FROZEN WATER PIPES 
BY THE ELECTRIC CURRENT. 


The use of electric current for thawing 
frozen water pipes, especially service 
branches in inaccessible locations, was 
brought to the attention of the public 
through the newspaper accounts of some 
experiences of this kind carried out about 
March ist by Professors Jackson and 
Wood, of the University of Wisconsin. 
Since then the subject has excited wide- 
spread attention and considerable data has 
been given as to the voltage and current 
necessary in individual cases, a general re- 
sumé of which may be of interest. 

In the first place the current required is 
far greater than that of arc light circuits, so 
that there is little hope of accomplishing 
anything with the 10 amperes that can be 
derived from them. On the other hand the 
voltage needed is so low that if street rail- 


way power is used an enormous amount of 


it is necessary, fully nine-tenths or more of 
which is not only thrown away but requires 
cumbersome apparatus for its absorption. 
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With 110 volt isolated plants of sufficient 
dynamo capacity good work can be accom- 
plished and the application of the current 
is of such short duration that no fear need 
be felt of electrolysis. Where such plants 
are available and are not in constant use, 
being shut down through the day, the cur- 
rent strength can be very simply adjusted 
by varying the field strength of the dy- 
namo, and no water rheostat or other re- 
sistance need be used. With Edison 220- 
volt systems attention must be paid to the 
grounding of the circuit at other points. 
Many such systems have their neutrals per- 
manently and heavily grounded so that any 
currents drawn into underground water 
pipes must be taken from one side of the 
system. The unbalancing effect of the 
heavy current necessary for thawing water 
pipes is so great that an equal load should 


be applied to the other side of the system at 


the same time. 


The best source of current is an alternat- 


ing system, especially as the temporary 


wiring for this purpose can be put in the 


primary circuits, the transformers being lo- 
cated close to the frozen pipes, and com- 
paratively small wires can therefore be 
used. A secondary pressure of 50 volts will 
be sufficient for all ordinary cases. One 
odd result of the use of alternating currents 
in this way has been reported from a town 
with a ground return telephone system, 
where the alternating potential difference 
applied to the water mains promptly called 
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DIAGRAM OF CIRCUITS FOR THAWING WATER 
PIPES WITH ALTERNATING CURRENT. 


up every subscriber in town and caused 
quite a flurry at the central exchange. 

The general arrangement of the circuits 
is best shown in the accompanying drawing 
representing a frozen service from a street 
main. One lead from the secondary of the 
transformer is connected to the piping in- 
side the dwelling house or other structure 
to which the service leads, and the other 
terminal of the transformer secondary is 
connected through a water rheostat with 
the street main, either via a convenient hy- 
drant or a service branch to heighboring 
premises or any other point of access. Care 
should be taken that the water piping 
within the house affected is not crossed 
with other pipes such as gas pipes, etc., 
which might give another outlet to the 
street mains. If the piping of the premises 
is elaborate and heavily grounded, it would 
generally prove best to cut it off from the 
service. 

The following reports give some idea of 
the amount of current necessary for dif- 


ferent cases: Messrs. E. A. Britton, A. R. 
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Welch and G. Lighthall, of Chelsea, Mich., 
thawed a house connection of 80 ft. of 1-in. 
pipe with 180 amperes applied for 14 min- 
utes. Current was taken from a 100-k.w. 
220-volt direct-current generator and con- 
trolled by a water rheostat made of an or- 
dinary barrel filled with salt water, a coil of 
bare copper wire in its bottom, forming 
one terminal, and a bundle of seven com- 
mon arc lamp carbons hung from a piece 
of line wire forming the upper and adjust- 
able terminal. The same gentlemen thawed 
out two house connections at once, the 
houses being on opposite sides of the street 
and connections made to the respective sill- 
cocks of the two houses. One hundred 
and sixty amperes were used in this case. 

F. H. Soden, of Chicago, thawed a I-in. 
pipe, the circuit containing 110 ft. of lead 
pipe of this size and 45 ft. of 6-in. iron pipe. 
The current used was 155 amperes at 25 
volts. Water began to flow in seven min- 
utes. Alternating current was used in this 
case and controlled by a reactive coil in 
the primary circuit. In another case a 
34-in. lead pipe required 190 amperes, the 
voltage necessary to force this through 85 
ft. of the lead pipe, and 22 ft. of 6-in. iron 
pipe being 30 volts. 

Mains. have been thawed in some cases; 
in one instance a 6-in. main required 350 
amperes, the length in circuit was 320 ft. 
and 100 volts alternating current were used. 
Professors Frederick Bedell and G. S. Mo- 
ler report the thawing of a 4-in. cast iron 
main on the campus of Cornell University, 
Ithaca, N. V. A current of 160 amperes 
was maintained for 5 hours and 40 minutes 
in this case and was supplied by a 220-volt 
low pressure alternator. This was run 
with only 12 volts across the terminals, of 
which 9 volts were delivered to the water 


pipe. 


UNIQUE USES OF THE ELECTRIC 
CURRENT. 


One of our English contemporaries cites 
the uses of electricity to liven up a dancing 
bear. This peculiar adaptation of the prin- 
ciple that “electricity is life’ was made pub- 
lic by the claim of an electrician for work 
done in fitting up an electrical table on 
which the bear was to dance, the owner re- 
fusing to pay on the ground that the cur- 
rent was not sufficient to have the intended 
effect. There is obviously an opportunity 
here for a special course of instruction in 
the institutions of electrical education. 

A physician of Wiesbaden has discovered 
that the application of electricity will cure 
the bites of insects, such as the Jersey mos- 
quito and the elusive flea, as well as the 
more serious wasp and hornet. According 
to accounts, a direct current should be used 
and the negative pole put in contact with 
the place stung. 

Still another application, somewhat out 
of the ordinary, has been proposed by the 
Board of Health of Newport News, Va., 
the suggestion being to surround the local 
pest-house with a barbed wire fence, the 
wires to be charged with a sufficiently high 
pressure to discourage attempts at escape, 
but insufficient to do serious physical dam- 
age. ä 
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STEAM AND WATER STOP VALVES. 


MISCELLANEOUS. 


There are many valves in use that are 
neither gate, globe nor plug, yet they are 
well adapted for the duty they are called 
upon to perform. A very good form of 
the improved plug valve is shown by Fig. 
1. The valve carries a double cap and 
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FIG. I.—HOMESTEAD STRAIGHTWAY PLUG 
VALVE. 


also contains a traveling nut, marked A 
in the engraving, which raises the plug 
from the seat when the valve is opened and 
also carries lugs which limit the travel of 
the plug to one-quarter turn, this being 
sufficient to give full opening or full clos- 


ag a the valve. 
his valve is made by the Homestead 


Manufacturing Company, and is con- 
structed in either brass or iron. The plug is 
made with ports C D D E E for the purpose 
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FIG. 2.—HENNEBOHLE’S BALANCED VALVE. 


of equalizing the pressure on the two ends 
of the plug, thereby allowing it to move 
easily when opened or closed without the 
possibility of sticking to its seat. There 
is a screw plug in the bottom of the valve 
casting which may be removed whenever it 
is desired to drain the valve or to remove 
any sediment that may have collected. 
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This valve is such an advance upon the 
crude constructions that have and still do 
duty as plug valves, that many of the preju- 
dices against that ancient form of valve 
must be removed as soon as this form be- 
comes familiar to engineers. For the en- 
graving and description of this and several 
other valves in this article, we are indebted 
to “Power,” from the pages of which the 
items in question were reproduced. 

Another outgrowth of the old-fashioned 
plug valve is presented by Fig. 2, in the 
shape of Hennebohle’s balanced valve. 
The engraving shows the construction so 
plainly that but little description is neces- 
sary except to state that when the valve 
is to be opened the hand wheel is turned 
just enough to allow steam to pass through 
the center of the valve until the pressure 
is equalized, then the valve may be 
easily opened to its full extent. 

The stuffing box under the yoke, to- 
gether wıth the bearing in cap and yoke 
air well form ample bearing surface for the 
valve stem, while the body of the valve sup- 
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FIG. 3.—SPHERICAL BALANCED VALVE. 


ports the cylinder or disc in a very thor- 
ough manner. This valve was patented 
by F. Hennebohle. 

A valve, which is designed to withstand 
any pressure which the material will ad- 
mit, is illustrated by the two engravings 
comprising Fig. 3. This is not a globe 
valve, neither is it a gate nor a plug; yet it 
is a modification of the latter with about 
all the poor points eliminated therefrom. 
The valve is balanced by the application of 
the balance plate shown in the engraving, 
in which openings are provided suitable to 
correspond with those in the globe. 

When the valve is closed all the steam 
and water of condensation from the body 
and passages in the valve run to the con- 
denser or to the drip, thereby preventing 
all possibility of explosion from confined 


[Vor. XI. No. 4. 


steam or water. This valve may be made 
applicable to any degree of pressure when 
applied to hydraulic machinery, by adjust- 
ing, through the coiled spring as shown, 
the pressure screw which bears against the 
balancing valve or plate. This valve is the 
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FIG. 4.—MURPHY’'S PACKINGLESS VALVE. 


invention of an English engineer, Mr. 
James Casey. 

A type of valve known as Packingless“ 
is on the market, placed by several makers. 
The Murphy Packingless Valve, illustrated 
by Fig. 4, is one of this kind. It is not to 
be understood that there is no packing be- 
tween the disc and seat of these valves, 
but between the stem and the gland this 
paint is made tight by the disc B in the 


tro 5.—MORIN,PACKINGLESS VALVE. 
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neck of the valve, the nut A being used for 
adjusting the disc B. 

The peculiarity of this valve is, therefore, 
that the loose neck packing usually placed 
around the stem of a valve is replaced by 
the disc on the stem which carries a ground 
surface against which an ordinary packing 
ring bears, in a manner similar to the reg- 


APRIL, 1899. } 


ular disc packing in ordinary valves. The 
nut under hand wheel need only be ad- 
justed just right and the valve is packed 
tight or loose as desired. This valve is 
made by the Van Auken Steam Specialty 
Co. 

Another so-called “packingless valve” is 
illustrated by Fig. 5. It effects the same 
results as described above, but in a slightly 
different manner. This valve is known as 
the Morin Packingless Valve and was 
placed on the market by the McNab & 
Harlin Company. It is understood that 
two styles of this valve are made, one with 
a double core disc which may be reversed 
when one side is worn out; the other style, 
which is the one shown in the engraving, 
carries the regular Jenkins seat. 

That portion of the disc which carries 
the thread is loose in the valve, and is only 
attached and guided by the thread in ques- 


FIG. 6.—COOK PACKLESS BALI, BEARING 
VALVE. 


tion. The stem is square in section, and 
enters a square hole in the disc, which 
slides up or down upon the stem when the 
latter is turned one way or the other. Just 
above the square portion of the stem may 
be seen a core which forms part of the 
stem, and is kept pressed into the cap or 
gland by the force of the coiled spring, 
shown above it. 

The pressure of the spring keeps the 
stem core at all times tight against a 
conical seat in the cap so that there is no 
leakage whatever. As the steam or water 
pressure increases, the pressure against the 
conical seat also increases. This is caused 
by the area of pressure against the lower 
end of the valve stem. 

There is also a projecting ring to be seen 
on the upper portion of the disc, which 
engages the bonnet when the valve is fully 
open. This allows the cap or gland to be 
removed when the valve is fully open, tak- 
ing with the cap the stem, spring and 
conical seat, without leaking steam in the 
least. The valve may also, of course, be 
opened, as above, when fully closed. 

Still another form of packless“ valve 
is shown by Fig. 6. It is known as the 
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“Cook Packless Ball Bearing Valve,” and 
was invented by J. J. Cook. This is a 
gate valve with a packed disc B, which is 
reversible and works against the disc C, 
attached to the valve stem and held in place 
by a jamb nut, in the upper portion of 
which is a circle of steel balls caged be- 


FIG. 8.—THE LOCKE VALVE, 


tween two steel plates, thus eliminating all 
friction, except that of the packless joint. 
This gate valve is of the “loose wedge” 
variety, whereby there is little or no scrap- 
ing of the gate and seat surfaces over each 
other. The packless joint is kept tight by 
means of the nut on the upper part of the 
valve stem, which can be tightened with- 
out fear of working loose, as the collar on 


FIG. 9.—CHICAGO HOT WATER RADI- 
ATOR VALVE. 


top of the upper plate has a lug on its in- 
terior surface which fits into a slot in the 
valve stem and must therefore revolve with 
it. By drawing the disc on the lower part 
of the stem firmly against the disc B, 
steam is prevented from leaking around the 
valve stem. 

A form of valve is shown by Fig. 7, 
which is of the globe variety, and is so de- 
signed that the seat may be easily turned 
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up with a file by. simply removing the bon- 
net. As seen in the sectional view A, 
and the plan C, this valve is provided with 
a cylindrical seat which projects above 
the body of the valve when the bon- 
net is removed. It is also claimed that 
the annular construction of this valve seat 
makes it impossible for heat to distort or 
spring the seat so as to cause leakage. 

The course of the fluid through this valve 
is not very direct, but it is claimed that for 
a majority of purposes this disadvantage is 
more theoretical than practical. Another 
good point in this valve is the lug shown 
in cuts A and B, through which a bolt is 
placed to hold together the bonnet, which 
is split through the thread at this point. 
It is very hard to remove the bonnet from 
a valve which has been exposed to the heat 
for a long time, but by loosening the bolt, 
the split bonnet opens a trifle, permitting 
it to be readily unscrewed. This valve is 
the invention of C. M. Callanan. 

A valve, which has been designed to pro- 
tect its soft metal packing, is illustrated by 
Fig. 8, and is known as the Locke Valve, 
being manufactured by the Locke Regula- 
tor Company. In this valve the disc is 
readily removable, and is fitted with an 
annular channel into which some soft metal 


FIG, 7.—CALLANAN’S GLOBE VALVE. 


is cast at R. A projection of the dise 
passes inside the opening. in valve seat 
and takes the wear of the fluid away from 
the soft metal ring, especially when the 
valve is nearly closed or is just opening. 
The upper part of the disc is fitted with 
lugs and extends up into the bonnet, there- 
by forming all the guidance that is neces- 
sary for entering the disc into the seat. 

A valve, which is in considerable use 
upon radiators, is illustrated by Fig. 9. 
This valve has some characteristics which 
are very useful. Among them is that of 
being packable without shutting off the 
water. 

The disc of this valve is cast of brass, 
and has a by-pass which assures perfect 
circulation at all times. The construction 
of the valve is so plainly shown by the en- 
giaving that no further description is neces. 
sary. This valve is made by The Roe 
Stephens Manufacturing Company. 

Two valves made by The Crane Com- 
pany are illustrated herewith by Figs. 10 
and 11. The first is a quick opening steam 
radiator valve which opens with a quarter 
turn of the lever. The stem of this valve 
simply rotates instead of rising, which goes 
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far toward preventing a leaky stuffing box. 
The vulcanized rubber with which this 
valve is packed, and also the material 
which is used in other valves for a similar 
purpose, will expand in a different ratio 
from the metal of which the body of the 
valves is composed. This, as many people 
have found to their sorrow, permits the 
valve to leak after it has cooled down to 
normal temperature. To prevent this 
leakage a spring has been placed in this 
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FIG. 10.— QUICK OPENING STEAM RADIATOR 
VALVE. 


valve of sufficient strength to close the 
valve against the pressure it is likely to 
have to stand. Thus when the valve is 
closed the spring is compressed more than 
enough to allow for all possible contrac- 
tion of the packing washer. In this man- 
ner the valve must remain tight, no matter 
how much the packing may shrink. 

Again, with the ordinary form of valve, 
it may not be quite closed when a person 
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FIG, 13.—NEEDLE POINT ANGLE VALVE, 


turns down the hand wheel, and then the 
radiator fills with water and thumps badly 
when steam is turned on again. With the 
valve here described it must be either fully 
open or fully closed, so that the kind of 
leakage above described cannot occur. 
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The spring will close the valve tight if the 
lever is depressed enough to close it at all, 
otherwise the spring will keep the valve 
fully open. 

The other valve alluded to in a preced- 
ing paragraph is a quick opening valve for 
a hose connection. This valve also is fully 
opened or closed by a quarter turn of the 
lever. The construction is virtually the 
same as that of the preceding valve, with 
the exception that the valve is made posi- 
tive by removing the spring. This valve 
gives practically a full opening of the 
pipe, and is virtually a straightway. There 
is the smallest possible surface to corrode 
in this valve, a point which is of value in 
hose connections which must necessarily 
be exposed to the weather all the time. 

A form of globe valve is illustrated by 
Fig. 12, which is in use considerably for 
controlling the flow of oil to an oil-burn- 
ing furnace or burner. Outwardly the 
valve has the appearance of an ordinary 
globe, but the seat casting extends entirely 
across the interior of the valve and is 
pierced by the small hole as shown. This 
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FIG. 14.—DODGE’S AUTOMATIC VALVE. ] 


valve is made by the Haydensville Manu- 
facturing Company, and is tested up to 100 
pounds. The seat is reamed out a little 
when the valve gets to leaking, and the 
needle point may be put in a lathe and 
trued up whenever necessary. 

Another form of needle valve is illus- 
trated by Fig. 13, and is of the angle form. 
It is a product of The Crane Company. A 
feature of this valve is the placing of a sec- 
ond web in the end of the tapping hole 
leading to the horizontal opening. This 
strengthens the valve a great deal and ad- 
mits of its being made somewhat thinner 
than otherwise would be permissible. The 
metal around the valve seat can also be 
relieved a great deal of the cutting action 
of the stream of oil by making the hole 
through the vertical diaphragm smaller 
than the hole where the needle works. 
Thus the needle seat will keep in shape for 
a much longer time than where there is 
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only a single hole as in the globe needle 
valve. 

A peculiar and very convenient form of 
valve, which, though not strictly a stop 
valve, may well be considered as such, is 
shown by Fig. 14. This valve is intended 
for an automatic cylinder cock which will 
work while the engine is running, and 
which may also be used at will as an ordi- 
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FIG. 12.—NEEDLE POINT GLOBE VALVE, 


nary globe valve. The engraving shows 
the disc held up by a spring. When steam. 
pressure is put into the cylinder the spring 
is compressed and the valve closes. This 
happens when an engine takes steam at the 
beginning of the stroke. When the engine 
exhausts the spring opens the valve again 
and any water of condensation that may be 
in the cylinder can run out. The spring 
can be so delicately adjusted that a very 
slight increase of pressure in the cylinder 


FIG. II.—-QUICK OPENING HOSE VALVE. 


will close the valve. It is claimed that 
many accidents resulting from water in the 
cylinder would be obviated by the use of 
this valve, which does not require that the 
water shall be under great pressure in or- 
der to be forced out of the cylinder, as is 
the case when the ordinary relief valves 
are used. This valve was invented by John 
S. Dodge. 
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ECONOMY OF STEAM PRODUCTION. 


BN A. L. HARRISON. 


When one notes the improvements 
made in the engine room and the way 
in which every detail is made in accord 
with the most advanced knowledge of the 
principles involved and of the most intel- 
ligent practical utility, and then looks in 
the boiler room there is a contrast which 
is astonishing. 

It is true there has been improvement, 
but there still remains so much evident 
room for further improvement, especially 
in details, that one necessarily wonders 
why this important factor in the production 
of heat, light and power has not received 
its share of attention. That it has not is 
painfully evident in the majority of boiler 
rooms. The boilers in use at the present 
time are, for the most part, of good gen- 
eral design, but there is an evident lack 
of attention to special practical require- 
ments. . 

This lack of intelligent adaptation is, I 
think, due in a large measure to the prac- 
tice in making specifications for and in the 
purchase of boilers. There are some nota- 
bly commendable exceptions, but the great 
majority of architects, even at this late 
day in designing a large building for busi- 
ness purposes, are lame in respect to the 
steam plant. If an architect, when proudly 
showing his plan for an important hotel, 
office or other business structure, is asked 
where he is going to put the plant (upon 
which, in a large measure, the economy 
and comfort, if not the success and useful- 
ness of the building depend) the usual re- 
ply is, “Oh! that goes in the basement,” 
and in consequence great difficulty is ex- 
perienced in placing the necessary equip- 
ment because no intelligent provision has 
been made for space to place the various 
appliances required. 

This is true not only of the older build- 
ings into which a modern equipment has 
been introduced, but of many of the most 
modern and pretentious buildings in the 
various cities. There is one firm of world- 
wide reputation as designers of modern 
large office structures who cannot point to 
a single one of the fine, large buildings de- 
signed and built under their supervision 
where the steam plant is not a disgrace to 
the profession. This firm, like many 
others, never “points with pride” to the 
intelligent knowledge displayed in the ar- 
rangement of the basement. Their pride 
is that part above the ground. 

Boiler manufacturers are behind in a 
sim@lar manner in respect to the furnace, 
which is a basic factor in the successful 
operation of the boilers. They design the 
heating surface with a view to strength, 
durability, circulation, separation and ad- 
vantageous application of heat, but take no 
such pains as to arrangement and adapta- 
tion of a furnace. As a consequence there 
are not a few large modern boiler plants 
from which full capacity cannot be prac- 
tically realized, because no adequate grate 
surface can be arranged or placed so as to 
burn the necessary amount of “steam coal.” 
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I know one very large boiler plant in a 
Western city where oil is now being used 
for fuel at a cost which would ruin any 
concern not having a monopolistic profit, 
because the furnaces are so arranged that 
getting full duty” with coal is a practical 
impossibility. The boiler company’s de- 
sign provided a furnace nine feet deep and 
with four fire doors across the front. Think 
of a fireman trying to clean or to keep ‘hat 
grate surface well covered, the rear end of 
which is twelve feet or more from where he 
must stand to do his work! Think of his 
trying to “hold” steam with one of those 
doors necessarily open nearly all the time, 
admitting almost constantly a great vol- 
ume of cold air into the fire chamber! 

There is also a large plant in New York 
where double deck” boilers of 500 h. p. 
rated capacity have been installed and more 
of the same form and size are to be added. 
These boilers are 10 feet 10 inches wide 
between walls. If there is 5,000 feet of 
heating surface in each boiler (no such 
boiler should be rated on less than 10 
square feet of heating surface to each 
horse power) and as economizers are 
placed in connection with these boilers, 
there should be a ratio of 1 square foot of 
grate to each fifty of heating surface. This 
grate, therefore, should be not less than 
9 feet deep to work the boiler strong and 
secure suitable benefit from the economiz- 
ers. Surely such engineering can hardly be 
termed an embodiment of wisdom. 

Consulting engineers and architects who 
make specifications for and the purchasers 
who buy large boiler plants often leave so 
important a feature entirely to the con- 
tractor. They simply specify that pro- 
posals must state the evaporating efficiency 
that will be guaranteed. Then, when in 
practical operation, the owner is disap- 
pointed he wonders how it is that he has 
been fooled. The fact is he has not been 
fooled. He has fooled himself. His 
specifications and guarantees are a farce. 
Guarantees as to capacity which do not 
include restrictions as to temperature of 
escaping gases practically only guarantee 
that if the boiler be crowded hard enough 
a certain maximum horse power can be 
developed. The usual guarantee of a cer- 
tain economic evaporation only guarantees 
that, with the best of fuel and while oper- 
ating under the most favorable conditions, 
a certain economy can be shown. When 
it comes to everyday work with ordinary 
“steam coal,” neither such capacity nor 
such evaporation per pound of fuel is real- 
ized. The boilers, however, have fulfilled 
the guarantee. 

If any of the standard make of boilers 
have the requisite water heating surface 
with a suitable ratio of grate surface of 
suitable design to properly burn the requis- 
ite amount of “steam coal,” satisfactory 
economical and capacity results can both be 
realized. 

When the requirements of purchasers 
are made definite and embody the proper 
practical details, guarantees of economy 
and of capacity can be dispensed with and 
satisfactory results will follow as naturally 
and as surely as water unobstructed will 
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run down hill. If you want capacity se- 
cure the proper heating surface accompa- 
nied with the necessary ratio of grate of 
suitable form. If you want to use cheap 
or soft “steam coal” without committing a 
“smoke nuisance,’ buy a form of furnace 
that can burn such coal in suitable quantity 
without making smoke. 

In a future issue I shall try to give a de- 
scription, accompanied with illustrations, 
of one of the best examples of intelligent 
selection and arrangement of an “up-to- 
date” boiler plant. 


ELECTRICITY AT HIGH PRESSURES. - 


A discourse on this subject was given by 
Prof. Elihu Thomson before the New 
York Electrical Society on March 2oth. 
While the treatment of the subject was as 
a rule elementary and popular in charac- 
ter, some new ideas were advanced and 
one new machine was described and exhib- 
ited in public for the first time. The ob- 
ject of this machine is to obtain very high 
electrical pressures, unidirectional in char- 
acter, that is not alternating, and with 
calculable voltages. Several scientists, 
among them Prof. Trowbridge of Harvard 
University, have utilized several thousand 
primary cells in series with each other, 
giving steady direct potentials which can 
be multiplied in various ways. 

Professor Thomson's machine is based 
on a combination of the selector device 
designed by Mr. Hermann Lemp for giv- 
ing unidirectional currents to Crookes 
tubes and the historical Planté rheostatie 
machine. The new combination consists 
primarily of a rotary converter driven by 
direct current at perhaps 110 volts and giv- 
ing alternating current at some 70 volts, 
which is then transformed up by an ordi- 
nary transformer to a high pressure 15, oo0 


volts in the case of the machine exhibited. 


The rotary converter also drives a large 
revolving frame of wood, carrying con- 
tacts, which, from time to time, connect a 
battery of eleven condensers in multiple 
with each other and across the high ten- 
sion side of the transformer. The gearing 
is so arranged that this connection is made 
and immediately broken at the instant 
when the alternating e. m. f. is at a maxi- 
mum, which is about 20,000 volts if the 
effective pressure is 15,000. The connec- 
tion is only made when the current tends to 
flow in one direction, there being no con- 
tact at the peak of the opposing wave, but 
at the time of this peak the frame makes 
contacts which connect the eleven con- 
densers in series with each other, giving a 
total difference of potential of over 200,- 
ooo volts. : 

The action is of course intermittent, the 
charging connections in parallel alternat- 
ing with discharging connections in series. 
Another contact can be mounted on the 
same frame which will at the instant of dis- 
charge connect the eleven condensers in 
series acroes another condenser. This con- 
denser will then receive at every revolutiona 
cumulative charge until it becomes charged 
up with the full potential difference of the 
eleven condensers in series. 
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Lessons in 
Practical Electricity 


CALCULATION OF ALTERNATING CURRENTS. 


In the preceding article it was shown 
that if we lay down in the form of curves 
the inductive and resistance e.m.f.’s of an 
inductive circuit, such as of a coil, then the 
impressed e.m.f., or that which would be 
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it will be found that by revolving simul- 
taneously the lines O C, O R and O N, the 
curves C, R and L will be obtained. 

As the curve E of impressed e. m. f. is, at 
any point, the algebraic sum of the resist- 
ance e. m. f. and the inductive e. m. f., and 
since when the former is a maximum the 
latter is zero, E L in the left of the diagram 
will represent the impressed e. m. f. when 
the current has its maximum value; and 
drawing O E will give us the length of the 
radius for the sine curve construction of the 
curve of impressed e. m. f. Another way of 
looking at the matter is that since O R and 


FIG. I1.—DETERMINATION OF IMPRESSED R. M. F. 


measured by a voltmeter at the terminals of 
that circuit, may be determined by simple 
algebraic addition, as in the case of direct 
e.m.f.’s. 

As we pointed out, however, it would be 
impracticable to use this method where al- 
ternating-current: calculations are actually 
to be made, and therefore an artifice is 
used, based upon the fact that commercial 
alternating currents follow a sine curve law 
of variation. 

Fig. 1 is the illustration used in the pre- 
ceding number, in which C is the current 
curve, from which is derived by means of 
the formula, E = C R, the resistance curve 
R; and also the inductive curve from the 
formula, 


2x NLC. 
E = ————— 
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The resultant of these, or the curve in 
heavy line, E, was determined by adding 
together algebraically at each point, the 
sum of the inductive and resistance e. m. f. 8. 

In the same article it was shown how a 
sine curve may be constructed. Referring 
now to Fig. 2, the right hand part is a du- 
plicate of Fig. 1, and the left hand part is 
a construction showing how the curves 
given may be laid down independently of 
any physical considerations; that is, rely- 
ing alone upon the geometrical properties 
of the sine curve. 

For example, the current curve C may be 
plotted from different angular positions of 
the radius O C, as explained in the pre- 
ceding articles. Since the resistance e. m. f. 
must be in phase with the current, for the 
reason that it increases and decreases as 
the current increases and decreases, O R 
will represent the radius from which the 
resistance curve R will be obtained in the 
sine curve construction. As the induct- 
ance curve has its zero value when the cur- 
rent curve has its maximum value, the 
relative position of the radius of that curve 
will be 90 degs. away from the current 
radius, or at O L. If now, we follow the 
construction given in the preceding lesson, 


O L are two forces, their resultant is the 
diagonal OE of the parallelogram 
OREL. 

The dotted lines in the circles are the po- 
sitions when the heavy lines have been re- 
volved through 90 degs.; then, it will be 
seen, the resistance e.m.f. and current be- 
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FIG. 3.—TRIANGLE OF K. M. Fg. 


come zero as at N, since R is now lieing 
on the horizontal base line. E will have 
moved to e and L will have moved to l. the 
corresponding points on the right hand 
diagram being e and l. | 

While this method of determining the 
values is less cumbersome than that in- 
volved in actually laying down the curves, 
it is nevertheless a process too complicated 
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are two sides. Suppose now that in Fig. 3, 
we lay down O R, the resistance e. m. f. to 
scale, and also O L, the inductive e. m. ſ. to 
scale, and complete the rectangle. Then 
O E will be the impressed e. m. f. But since 
the figure is a rectangle, the length of O E 
will be the same as the length of R L. 

Therefore the problem resolves itself into 
laying down a right-angled triangle, one 
side of which for example, the perpendic- 
ular represents the value of the resistance 
e. m. f. in the circuit; and another side the 
base, for example — represents the value of 
the inductive e. m. f. in the circuit; when the 
hypothenuse, R N, will represent the max- 
mum value of the impressed e. m. f. 

A very large class of calculations in alter- 
nating currents can be made with respect 
to such a right-angied triangle, and by a 
further extension, which will be treated 
later on, and introducing the general solu- 
tion of a triangle of which three parts are 
known, practically all calculations in alter- 
nating currents may be very simply made. 

As an example, suppose we wish to know 
the inductance of a given coil. First, pass 
through the coil a known direct-current 
and by means of a voltmeter determine the 
e.m.f. between the terminals of the coil 
when the current is flowing; this will give 
the drop in the coil for the given current, 
and dividing by the current will give the 
resistance drop in the coil for 1 ampere. 
Next, send through the coil an alternating 
current of known value and frequency, and 
by means of a voltmeter determine the re- 
sulting e.m.f. between the terminals of the 
coil; this will give the e.m.f. for the given 
current, and dividing by that current will 
give the impressed e.m.f. for 1 ampere. The 
latter quantity will correspond to the hy- 
pothenuse of the right-angled triangle and 
the former quantity to the perpendicular. 
It is then merely necessary to solve the tri- 
angle; that is, the square of the base is 
equal to the difference between the square 
of the hypothenuse and the square of the 
perpendicular; extracting the square root 
of this difference will give the desired in- 
ductive e.m.f. It may be added, that the 
resistance can be measured directly instead 
of by the drop method; and since we have 
assumed 1 ampere, the value of the resist- 
ance will be the length of the perpen- 
dicular. 
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FIG. 2.—GEOMETRICAL DETERMINATION OF INDUCTANCE CURVE. 


for practical use, and we will, therefore, 
proceed a step further in simplification, 
though in doing so we get further away 
from the physical aspect of the phenomena. 

We have seen in Fig. 2 that O E, repre- 


senting the impressed e. m. f., is the diagonal 


of a rectangle, of which the resistance 
e.m.f. O R, and the inductive emf. O L 


Suppose that we know the inductance in 
millihenrys of a coil, and also its resistance, 
and wish further to know how much e. m. l. 
must be applied to the terminals of that 
coil to send through it a given current. 
First, start out with the assumption that the 
current is 1 ampere. Then the resistance 
drop will be IX R, which gives the length 
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of the perpendicular of the triangle. The 
inductive e.m.f. will be 


2xNL. 


1000 


and the value of this will be the base of the 
triangle. As the impressed e. m. f. is repre- 
sented by the hypothenuse of the triangle, 
its square will be the sum of the squares of 
the other two sides. Suppose this gives, 
say, 10 volts for the impressed e.m.f. which 
corresponds to I ampere; if we desire 10 
amperes to flow through the coil, then the 
impressed e.m.f. for this current will be 
10 x 10, or 100 volts. 

In the preceding article, the maximum 
values of current and e.m.f. were partly 
used, and in this no qualification has been 
made. When we actually construct the 
sine curves, the radii of the several circles 
represent the maximum values of the cur- 
rent, or e.m.f. All commercial instruments 
indicate, not the maximum, but the mean 
square current or e.m.f., which is the value 
representing the .energy value. In using 
the triangle, however, the relation estab- 
lished holds for both. maximum and mean 
square values, and in practice the latter are 
the only ones that will ever have to be con- 
sidered. Should it be desired to lay down 
the sine curve geometrically, the maximum 
may be determined by multiplying the 
mean square values by the square root of 
2, or 1.41. In the preceding article, the 
value of this square root was erroneously 
given as 1.7. 
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Letters to 
the Editor 


A New Type of Generator. 


To the Editor of American Electrician : 


Sir—It is with surprise that I notice that 
as yet no one has publicly criticised the 
remarkable claim for a so-called new type 
of generator, a description of which ap- 
peared in the American Electrician (page 
101) and in other electrical journals of re- 
cent issue. 

We all remember Pennock and his 
“Voltage Distributor,” by which he pro- 
posed to get 1000 from 1 h.p., and many 
other things incidentally. The principle 
embodied in his apparatus and in that re- 
ferred to appear to be identical. 

In the report of the test accompanying 
the description of the machine, the most 
glaring discrepancy is in the number of 
watts produced. Two 55-watt lamps were 
tested, one on an ordinary machine and 
the other on this “New Invention.” The 
lamp on the latter appears, however, to 
have been the only one submitted to pho- 
tometric test. 

Presuming that the same style of lamp 
was used, 15.56 16-c.p. lamps (which it is 
claimed were operated by each h.p.) would, 
at 55 watts each, give 855.8 watts per h.p., 
which would be a performance so novel as 


AMERICAN ELECTRICIAN 


to be suggestive of either Keely or Pen- 
nock. 

Now, a watt is a watt, and represents a 
definite amount of power, and when a 
concern offers to furnish a machine that 
will maintain more lights per h.p. than the 
most efficient generator yet constructed, 
based on the supposition that the heat-re- 
taining qualities of a filament will enable 
them to accomplish it, I should say look 
out for “sparks.” 

LOUIS D. BLISS. 

Washington, D. C. 

[The description was printed in that de- 
partment of the American Electrician in 
which the claims of the manufacturers of 
the apparatus described form part of the 
article. Owing to the wide range of ap- 
paratus covered, and the limited data usu- 


ally at hand, it would be impracticable— 
often impossible—for the editor to express 


an opinion as to the merits in each case. 


Besides, it is not only fair to the manufac- 
turer, but desirable for obvious reasons, 
that the reader should know upon what 
grounds the maker believes a new piece 
of apparatus merits consideration; and in 
the department referred to, the source of 
is either specifically 
stated or clearly shown by the context. 
As to the machine criticised, we agree with 
our correspondent that the claims made for 
remarkable efficiency rest upon a false 
On the other hand, the manufactur- 
ers of the machine are an old and reputa- 
ble firm, and evidently thoroughly believe 
that the claims are well founded. The ap- 
parent violation of the fundamental law of 
conservation of energy has probably crept 
in through errors in the engine tests. The 
friction load was excessive due to the fact 
that the engine, when tested, was running 
also a line of shafting. The power given 
to the lamps is thus determined as the dif- 
ference between two quantities, the deter- 
mination of both of which was subject to 


the claims made 


basis. 


all the inaccuracies of commercial indica- 
tor work.—Ed.] 
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284. In what way may the heating effect 
of the current be used for measuring? 

The energy absorbed by the resistance 
of the wire raises the temperature of the 
conductor above that of the surrounding 
objects. The rate at which heat is inter- 
changed between objects varies directly as 
the difference of temperature between 
them; therefore heat is given off to sur- 
rounding objects more and more rapidly 
as the temperature of the wire increases. A 
point will be reached where the heat is 
given off as fast as it is developed in the 
conductor, and then the temperature be- 
comes constant. At this point the conduc- 
tor and the surrounding objects have ex- 
panded a definite ratio larger than their 
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original size. The expansion of either the 
conductor or the surrounding objects may 
be used to indicate the temperature and 
therefore, indirectly, the current which 
caused it. 


285. How is the expansion of the con- 
ductor used to measure current? 

This has been found suitable only for 
measuring small currents. As the conduc- 
tor expands, its increasing length may 
move a pointer through some form of lever 
or other multiplying device. The most 
common instrument based on this princi- 
ple is the Cardew voltmeter, which was 
formerly used quite extensively, as it is 
suitable for either direct or alternating cum 
rent. This instrument contains a fine wire 
about 4 yds. long and having so high re- 
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CARDEW VOLTMETER. 


sistance that it will take only a small cur- 
rent when connected across a circuit of 20 
to 120 volts. The current through it is 
proportional to the pressure at its ter- 
minals, so that the motion of its pointer 
may be taken to measure volts. As cur- 
rent passes through the fine wire it be- 
comes hot and lengthens, thus turning a 
multiplying gear, to which the pointer is 
attached. The instrument requires con- 
siderable current (0.28 amps. at 100 volts) 
and is not so much used as formerly. 


286. How is the expansion of objects 
near a conductor used for measuring the 
current? 

Several plans have been proposed, al- 
though only one seems to be a commercial 
success. One plan proposed by Forbes is 
to arrange a conductor as a coil below a 
small windmill, which will be rotated by 
the air put in circulation by the heating of 
the conductor. The speed of the windmill 
or the number of turns it makes in a given 
time registers the amount of the current. 
Others have tried placing the conductor 
around a thermometer, whose rise of tem- 
perature would thus measure indirectly the 
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current in the conductor. One form of this 
is coming into extensive use for determin- 
ing the largest current used at any time by 
a consumer, known as the Wright maxi- 
mum demand meter. 


287. Explain the Wright demand meter. 

It consists of a glass tube with two bulbs, 
around one of which the conductor is 
wrapped, the tube being partly filled with 
a liquid, as shown in the accompanying 
illustrations. The passage of current heats 
the air in the left bulb and the expansion of 
the air inside forces more or less of the 
liquid into the bulb at the right, and into 
the graduated overflow tube, from which it 
cannot be removed except by tipping up 
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A WRIGHT DEMAND METER. 


the meter. The amount of liquid that flows 


over depends upon the amount of expan- 
sion of the air, which depends upon the 
strength of the current. Any larger cur- 
rent will send more liquid into the over- 
flow or indicating tube, but a smaller cur- 
rent will not. The instrument thus indi- 
cates the largest amount of current used 
at any time, which gives the station man- 
ager a basis for estimating the discount to 
be allowed from the bill as calculated from 
the regular meter. 


288. Is any other heating effect used for 
measuring the current? 


The fact that the resistance of a conduc- 
tor changes with the temperature has been 
used for purposes of measurement, nota- 
bly in the Howell lamp indicator or volt- 
meter, formerly made by the Edison Com- 
pany. 


289. Upon what principle ts the Howell 
lamp indicator made? 


It depends upon the fact that the resist- 
ance of most metals increases with rise of 
temperature, while that of carbon decreases. 
Two circuits are arranged so that when 
equal or proportional currents flow in each, 
one neutralizes the effect of the other upon 


AMERICAN ELECTRICIAN 


a galvanometer or other current indicator. 
One circuit contains a carbon resistance 
consisting of a special incandescent lamp; 
the other contains a long fine wire of iron 
or some other such metal whose resistance 
increases rapidly as its temperature in- 
creases. These two circuits are coupled in 
multiple and are connected across the cir- 
cuit, whose voltage is to be kept constant. 
If the pressure increases, more current 
flows through each circuit and thus raises 
the temperature of each; this increases the 
resistance of one and decreases that of the 
other, so that the two currents are no 
longer equal or proportional as before, so 
that one affects the galvanometer and de- 
flects the pointer in one direction. If the 
voltage becomes lower than the standard 
for which the instrument was set, the re- 
sistances change in the opposite direction 
and the pointer is moved accordingly. This 
instrument does not measure the voltage, 
but simply shows whether it is above or be- 
low the standard. It is not made now. 


290. How is the electro-static effect used 
for electrical measurement? 

A number of instruments are based upon 
the fact that two conductors attract one 
another when any difference of potential or 
electric pressure exists between them. If 
one is delicately suspended so as to be free 

to move, it will approach the other. This 
is developed in the electro-static voltmeters 
of Lord Kelvin (Sir William Thomson) 
and others, also in the electro-static ground 
detectors of the Stanley and the General 
Electric companies. 


291. Describe and explain the Kelvin 
electro-static volimeter. 

This is made in a number of forms, one 
of the simplest being shown in the figure. 
It consists of a metal case containing a pair 
of highly insulated plates, between which a 
delicately mounted paddle-shaped needle is 
free to move. When the needle is con- 
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nected to one side of a circuit, to the other 
side of which the stationary plates are con- 
nected, the needle is attracted and moves 
between them a certain distance indicated 
by the pointer. Adjusting screws at the 
lower end of the needle allow it to be bal- 
anced so that its center of gravity is the 
least bit below the center of suspension. 
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The motion of the needle is then opposed 
by gravity. Different weights may be hung 
upon the needle to change the range of the 
instrument. The form having only two 
stationary blades, and one movable blade 
is suitable for measuring from 200 to 20,- 
ooo volts. By increasing the number of 
blades, the sensitiveness may be increased 
so that it will measure as low as 30 volts. 
The sensitive laboratory form known as 
the quadrant electrometer will measure a 
small part of 1 volt. 


292. Describe and explain the electro- 
static ground detector. 

One simple form is shown in the figure. 
It is a sort of differential static voltmeter 
having one movable vane and two station- 
ary pairs of vanes. The movable vane is 


electrically connected with the ground, one 


AN ELECTRO-STATIC GROUND DRTECTOR. 


pair is connected to the side of the circuit 
to be tested and the second pair to the 
other side. When both sides ot the circuit 
are highly insulated so as to be free from 
“grounds,” the needle is attracted equally 
by both pairs of vanes and so remains in 
the neutral position. Now, suppose that 
the insulation of one side becomes impaired 
so that it is more or less grounded; the 
pair of vanes connected with that side now 
attracts the needle less strongly than be- 
fore, because the difference of pressure be- 
tween them is less than before; the attrac- 
tion between the needle and the other pair 


Š. of vanes is not less but rather more than 
before, because the opposite wire has ap- 


proached more nearly the potential of the 
ground and of the grounded needle. The 
needle therefore moves away from the pair 
of vanes connected with the wire that is 
grounded. The instrument shown is that 
of the Stanley Company, that of the Gen- 
eral Electric Company being in principle 
the same. For use on circuits of more than 
10,000 volts, the stationary vanes are not 
connected directly with the wires, but are 
charged inductively by auxiliary vanes 
which are insulated from the instrument 
and are connected with the circuit. 
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What kind of a storage battery is best for 
experimental work? R. E. B. 


Any kind. 


How much iron wire and what size is need- 
ed to reduce a voltage from 110 to 10, and give 
a current of % ampere? G. E. N. 


Use a 110-volt lamp. 


At what temperature does a storage battery 
solution freeze? G. L. 


Diluted sulphuric acid freezes at about o 
degs. F. 


Is an ampere-hour meter as accurate on a 
110-volt secondary circuit of 16,000 alternations 
asa wattmeter would be? W. 8. S. 

Yes, except in the case of varying po- 
tential or lagging currents. 

Will high and low voltage have equal ef- 
fect on a magnet if the amperes remain the 
same? F. W. 

But the amperes will not remain the 
same. 

If a voltmeter registers an alternating cur- 
rent voltage of 1000, what is the maximum 
voltage? C. A. K. 

The maximum voltage will be 1410 when 
the mean square voltage is 1000. 

What h. p. is required to run a 2000-c.p. arc 
lamp? C. J. M. 

For street lighting it is usual to estimate 
1 h. p. per full arc. At 45 volts and 10 am- 
peres, 3-5 of a h. p. is used in the arc. 

Why is the positive pole of a dynamo con- 
nected with the trolley in street car work- 
ing? ~ J. J. F. 

To reduce electrolysis on neighboring 
pipes, or to confine its action to the dis- 
trict nearest the station. 

What size of aluminum wire is equivalent 
to 30 copper wire? H. L. C. 

The aluminum wire will have a larger 
section in the ratio of 100 to 63. Its 
weight, however, would be less in the ratio 
of about I to 2. 

What loss is there in a transformer on an 
open circuit? , C. J. M. 

The iron loss, principally due to hys- 
teresis; that is, the energy required to mag- 
netize and demagnetize the core. There is 
also an eddy current loss and a negligible 
copper loss. 

Would it not be beneficial to use smaller 
than No. 38 wire on the secondary of an in- 
duction coil? F. E. G. 

As the inductance drop in the secondary 
due to the number of turns enormously 
exceeds the resistance drop, nothing would 
be gained practically by decreasing the 
latter. 

How is a Ries regulating socket wound? 

H. S. K. 

With sixty turns of stranded wire on a 
soft iron ring, connections being made to a 
desirable number of regulating points. 
This will give a maximum reduction in the 
light of 70 per cent. 


What is the equivalent on the meter system 
ef a charge of % cents per month for a 16- 
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c.p. incandescent lamp used on an average 
of four hours per day? D. H. D. 

At New York City meter rates, the cost 
would be $1.20. Thirty-five cents per 
month is undoubtedly far below cost of 
generation and delivery. 

I wish to construct an electromagnet for use in a 
grinding machine that will hold pieces of iron as 


large as a 5-in. bolt at a distance of 8 ins. What 
should be the winding? A. R. M. 


What you desire to do is practically im- 
possible. It will be best to cause all the 
material to pass over magnet poles, so that 
any iron present will come into contact ana 
be held by the same. 


How can I transform an alternating cur- 
rent of 62 volts down to 8 or 4? S. A. 

Wind wire on a soft iron core and con- 
nect between the turns, the ratio of the 
turns between connections being to the en- 
tire number of turns as the desired voltage 
is to 52. The simplest method would be 
to make connections to the turns of the 
secondary of an old transformer. 

How much wire will I need to boil coffee in 
about 80 minutes on a 660-volt railway circuit 
with three or four 110-volt lamps as resist- 
ance? F. B. 

To raise one quart of water from 60 to 
212 degs. in 30 minutes will require about 
1-5 h. p., or the heat equivalent of about 
three incandescent lamps. Therefore, the 
resistance of the heating wire should be 
three times the resistance of an incandes- 
cent lamp in such a circuit as that indicated. 


How many k. w.-hours will a -h. p. motor 


consume in one hour loaded to full capacity, 
and what amount of coal will it take to fur- 
nish this power? A. W. A. 

With a motor of 80 per cent efficiency, 
the input will be about 30 h.p., which is 
equivalent to about 22.5 k.w. A k.w.-hour 
may take on the average anywhere from 
3 to 20 lbs. of coal. The fuel, however, is 
but a small part of the cost of electrical 
energy delivered. 

One of several 600-amp. machines runs with 
cool fields and armature, but the commutator be- 
comes hot with both copper and carbon brushes, 
and sparks badly with the former. The other 
machines run cool. What is the probable trouble? 

C. T. 

The brushes may not be set on the 
proper line of communication, or they may 
not be ground down to a good fit. If the 
other machines run well the trouble is 
probably in the brushes themselves or their 
position. * 

What should be the winding of the 1-h. p. bipolar 


motor described in the December number, for 
electroplating ? P. M. R. 


Armature coils of No. 8 wire, two in 
parallel, each coil having two turns of the 
double wire. Each slot will contain eight 
wires, two wide and four deep. Field coils 
of No. 12 wire 2% ins. deep and as long as 
can be gotten between poles in putting 
coils on cores. The commutator should be 
long enough to give 34 sq. in. brush con- 
tact without lapping more than two seg- 
ments. 

How may a choking coil be used on a 2000-volt 


series line to obtain a voltage of 200 between its 
terminals? E. W. C. 


Experiment with a small transformer by 
cutting out primary turns and testing with 
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the station secondary voltage. The volt- 
age between the terminals with the line 
current flowing will be to the secondary 
voltage used, as the series to the latter cur- 
rent. Not having a low-reading ammeter, 
the current for a few turns may be de- 
termined, and the number of turns neces- 
sary for 200 volts very simply calculated by 
means of a proportion. 


How can telephone and telegraph currents be 
sent simultaneously over the same wires? 


D. I. I. 

Referring to the accompanying sketch, 
B, B, are telegraphic instruments; C, C, 
telegraph keys, and A, A, telephones, there 
being two grounded telegraph lines and 
one metallic telephone line to a two- wire 
circuit. H, H are choke coils, which pre- 
vent the high frequency telephone currents 
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c 
from passing out of the telephone circuit, 
and D, D are condensers, which prevent 
the telegraph current from the batteries F, 
F from affecting the telephones. E, E are 
condensers across the telegraph instru- 
ments, in order to round off the telegraphic 
current so that it will not affect the tele- 
phone diaphragms, the choke coils, H, H, 
having also a similar effect. Telephone 
lines may thus be used for telegraphy with- 
out the knowledge of the telephone user. 


How can lamps be wired so that they may be 
supplied from either 110 volt or 500 volt circuits ? 
E. M. H. 


The accompanying diagrams show two 


ways. The first involves the use of one 
special double-throw switch with long 
blades which will enter four clips in the 


right-hand position. The second uses one 
double-pole double-throw switch such 
may be found on the market. 
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ALUMINUM, ITS HISTORY, MANUPACTURE 
AND USE. 


The name aluminum is derived from alum 
a Latin word, which applies to all bodies 
having an astiingent taste. Its basis is that 
of an argillaceous earth, and with the ex- 
ception of oxygen and silicon, with which 
it is usually combined, it is the most widely 
distributed element in nature, forming, it is 
claimed, about one-twelfth of the earth’s 
crust. It is a tin-white metal, but gray 
when powdered. It is odorless and taste- 
less, and is about as hard as silver after 
fusion, but when hammered about as hard 
as soft iron. It is malleable, ductile, very 
sonorous, and may be highly polished, but 
is only slightly magnetic. The melting 
point of aluminum is about 1200 deg. F. Its 
specific gravity as a casting is 2.56, being 
the lightest of the commercial metals, and 
bulk for bulk is only one-third as heavy as 
iron. 

The electrical conductivity of pure alum- 
inum wire having the same cross section as 
silver wire is about 63, as compared with 
silver at 100, and compared with copper, it 
is as 60 to 100, but the weight for weight 
aluminum wire will have a conductivity of 
200, copper being taken at 100. 

Aluminum unites readily with nearly all 
the common metals, and forms many use- 
ful alloys, in some of which its tensile 
strength is greatly increased. It is difficult 
to solder aluminum, however, due to its 
high heat conductivity, as it causes molten 
solder to harden before flowing sufficiently. 
The wires and bars are easily spliced by in- 
serting the ends in a thin tube of the same 
material, then twisting the section. 

As an ore aluminum usually occurs as 
irregular, pebble-like concretions. A few 
foreign deposits are more or less stratified. 
The minerals from which aluminum is prin- 
cipally prepared are known as bauxite, 
cryolite, native sulphate of aluminum, alum 
salts, and from the clays. The value of the 
clays, however, especially those like kaolin, 
which carry a large amount of aluminum, is 
small in comparison with bauxite, which is 
double and triple hydrated oxide, and has 
only a small amount of iron and silica to 
be removed in preparation for the reducing 
operations. 

The principal deposit of bauxite, which is 
the ore most extensively used, so far found 
in this country are in several counties in 
the northwest of Georgia, and in the 
northeast of Alabama, where the supply 
seems to be very large. i 

The ore is found in a belt 30 miles wide 
and 75 miles long, not found in continuous 
beds or in veins, but in pockets having 
well defined outlines ,and containing com- 
pact masses of ore. Useful varieties of the 
ore are also found in Arkansas, Colorado, 
New Mexico and Greenland, and in south- 
ern France, Asia Minor and South Ameri- 
ca. 
The Pittsburgh Reduction Company, 
which is the principal producer of alum- 
inum in this country, and, in fact, has only 
one competitor in the old country, con- 
trols the Alabama and Georgia deposits, 
and here mines its principal supplies. One 
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branch of the works of this company is 
located at New Kensington, 18 miles from 
Pittsburgh, and the other at Niagara Falls, 
where electric energy is employed in the 
process of reduction. The ores are first de- 
livered to the Pennsylvania Salt Manufac- 
turing Company, whose works are in the 
neighborhood of the Kensington plant of 
the Pittsburgh Reduction Company. Here 
the ore undergoes a certain chemical pro- 
cess of purification from the natural im- 
purities of silica and oxide of iron. It is 
then delivered to the Kensington plant of 
the reduction company in bags, in the 
form of a perfectly white, fine powder. The 
first proces sis to remove the water of hy- 
dration, of which the ores contain about 
30 per cent, and this is done by heating the 
material in peculiarly designed furnaces in 
which natural gas is employed as fuel. 

When properly prepared, it is shipped to 
the Niagara Falls plant, where the pure 
metal is extracted and molded into pigs, 
when it is shipped back to the Kensington 
plant, where it is cast into billets, or smaller 
pigs, or any desirable form. The casting 
is done in crucibles in furnaces of the type 
usually employed in brass foundries. The 
billets are next rolled into plates, bars or 
rods, and afterward the rods are drawn into 
wire of various sizes. 

The electrical separation of aluminum at 
the Niagara Falls works is done by what 
is known as the Hall process, consisting in 
the electroylsis of aluminum dissolved in 
a-molten bath of the fluoride of aluminum, 
and the fluoride of one or more metals 
which are more electrically positive tha. 
aluminum, which quality is generally found 
in sodium or potassium and calcium. 

The process is carried on in iron pots 
placed in series. The pots, as well as the 
reduced metal lying in them, serve to form 
the negative electrodes, or cathodes, while 
the anodes are of carbon usually, and dip 
into each kettle of the metal. The nega- 
tive connections are made by having cop- 
per bars riveted to the iron pots, and which 
are in circuit with the positive poles of the 
next pot, the current going thus in series 
from one pot to the other, and back to the 
negative side of the dynamo. 

A large continuous current having a low 
voltage is passed through the mass, melt- 
ing it, when the deposition of aluminum 
in a molten condition is brought about. 

The bath is maintained in a constant con- 
dition by frequent fresh supplies of alu- 
mina. The molten aluminum that collects at 
the bottom of the pots is dipped or 
siphoned out as water would be removed 
from under a layer of oil, due precaution 
being taken to prevent the molten electro- 
lyte from being taken up with the metal, 
and this is done without interrupting the 
current passing through the bath. It is es- 
timated that the amount of energy required 
to reduce one pound of aluminum from its 
oxide is about § h.p. hours. 

The Pittsburgh Reduction Company has 
recently increased the capacity of the Ni- 
agara Falls plant by 75 per cent, and now 
the works have a capacity for producing 
nearly a million pounds per month. The 
company has also added fourteen trains of 
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rolls, including continuous rolls, and sev- 
eral complete wire-drawing benches to the 
equipment of the new Kensington plant; 
for operating the same, a number of new 
engines aggregating about 1700 h.p. have 
been installed. The original buildings have 
been extended, and two neighboring glass 
plants purchased, which have been con- 
verted into suitable shape for the aluminum 
processes. The new Kensington plant cov- 
ers a tract of 17 acres in extent on the bank 
of the Allegheny River, which is navigable 
to Kensington. ö 

The enlargement of the works has been 
undertaken to meet the increased demand 
for aluminum conductors for the electric 
transmission of power, and for use in the 
manufacture of dynamos and motors, as 
well as for an increased demand for use in 
the mechanical arts. 

The company has been making extensive 
tests during the winter on long sections of 
wire of different metals, which are mounted 
side by side near the works. Daily records 
of the temperature, and the records of sag 
as well as relative expansion and contrac- 
tion of the different wires have been made, 
so that the relative merit of aluminum wire 
for withstanding the climatic changes has 
been fully established. A corps of chemists 
and electricians are constantly employed by 
the company for testing and determining 
facts with reference to the economical pro- 
duction of the metal, and for determining 
its value for different industrial purposes. 
The processes are now so thorough that 
the company is prepared to furnish the 
metal in ingots guaranteed to be over 99.7§ 
per cent pure. It also furnishes several 
other grades, as well as a number of alloys 
and sheets are furnished in varying grades 
of stiffness from soft to hard. 


PUMPING HOT WATER. 


It is to be inferred from the fact that feed- 
water heaters of the “open” type are coming 
into more general use, that the hot water 
delivered by them (which will have a tem- 
perature very close to 212 deg. F., or even 
higher, if there is any back pressure on the 
heater) can be handled (that is, pumped ), 
without much difficulty. This is the case, 
for it is only a question of a proper loca- 
tion and equipment in order to satisfactorily 
perform this work. 

The real secret of pumping hot water is 
in keeping at all times a solid body of water 
against the water piston, so that no oppor- 
tunity. will be given for the water to flash 
into steam. If the atmospheric pressure be 
reduced on water near 212 deg. F. by the 
partial vacuum of the suction of a pump 
owing to small piping or other causes the 
water will vaporize as the boiling point or 
the pressure goes down. Hot water cannot 
be lifted by a pump, because the instant the 
pressure is reduced by the water piston 
moving away from the inlet end of the 
pump, steam is formed, and this cushions 
the pump, prevents it from doing work, and 
causes it to race. It is only necessary to 
deliver the water to the pump in a solid 
mass, having some head; if the piping is 
short and free, a head of one foot will an- 
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swer in some cases, though a greater head 
is better. With a high head, water can be 
pumped at a temperature considerably above 
212 deg. F. 

In arranging to take the supply from an 
open heater, the pump should be set close 
to the heater, and if the pump is raised up 
to bring it to a convenient height for the 
engineer to examine or regulate packing, 
etc., then the heater should be raised the 
same height. The piping should be kept 
free and of large size right from the heater 
up to the pump, where it can be bushed 
down if necessary. 

This eliminates, to a large extent, the fric- 
tion from long lengths of pipe, and from 
short bends, which can also be offset in 
many cases by erecting a loosely capped 
stand pipe in the pump suction, close to 
the pump, which gives a reservoir of water 
at the same height as that carried in the 
heater, directly at the pump. 

It should not be forgotten that the pump 
suction valves and their springs must be 
lifted by the head of water before the wa- 
Yer can enter the pump. In many cases 
where trouble is experienced in pumping 
hot water, the cure is to be found in 
lightening these suction valve springs, 
which are too strong; that is, they offer 
too much resistance for the available head 
or pressure of the water. 

Brass fitted pumps, having metal valves, 
are to be preferred, as rubber or compo- 
sition valves are affected at the temperature 
of water near the boiling point. Probably 
the best pump for handling hot water is 
an outside packed piston pump. 

With a little attention to the details as 
suggested above there need be no more 
trouble in pumping water even at 230 deg. 
to 240 deg. than in handling it at 150 deg. 

— . — 


THE GENERAL ELECTRIC COMPANY’S NEW 
IRON FOUNDRY. 


The latest extensive addition to the man- 
ufacturing facilities at Schenectady of the 
General Electric Company is a large foun- 
dry which was first put into operation on 
January 5, 1899. The building, which 
stands to the east of the other works of 
the company, was carefully designed after 
a study of other similar plants, and con- 
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estimated capacity of the foundry is about 
100 tons per 24 hours, 80 tons having al- 
ready been poured in one day with 325 
men working. 

The crane equipment is unusually elab- 
orate. Two 40-ton Morgan cranes with 
main and auxiliary hoists span the main 
bay. One 10-ton Morgan crane serves the 
cleaning room and 4 smaller two-motor 
Box cranes span one of the galleries where 
considerable heavy work is done. These 
latter cranes are conveniently controlled by 
chains reaching down to the floor from the 
switches and controllers above. Besides 
these, three 5-ton jib cranes will be in- 
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SECTION OF CORE OVEN, SHOWING DOORS ON BOTH ENDS 0 


OF TRUCK. 


stalled later to relieve the 40-ton cranes of 
considerable local work. These jib cranes 
will be portable and can be lifted and placed 
in any position in the main bay by the 
bridge cranes overhead. 

One of the most striking features of the 
foundry is its cleanness, the perfection of 
its lighting and the purity of its atmos- 
phere, three qualities generally conspicuous 
for their absence in iron foundries. The 


interior walls are painted white, the roof 
of the main bay is almost entirely one vast 
skylight of woven-wire glass, and a large 
number of arc lights are in place for night 
work. Two large ventilating and heating 
blowers are in use, and the windows in the 
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is being poured or castings shaken out. 

There are at present two Paxson Colliau 
cupolas in service, one of 17 and the other 
of 7 tons capacity per hour. A third cupo- 
la of 11 tons will be brought over from the 
old foundry. Around the «rycles is grouped 
all the small work to which metal is carried 
by hand, the heavy work supplied by ladles 
carried by the cranes being at a greater dis- 
tance. One of the most interesting feat- 
ures of the foundry is the arrangement of 
the core ovens. There are six of these, two 
having very large doors about 10 by 12% 
ft. in size. The hinges of these doors are 
mounted on ball bearings so that, in spite 
of their great weight, 
the doors can be 
moved by the pres- 
sure of the little fin- 
ger. The four smaller 
core ovens are in- 
geniously fitted for 
continuous heat. 
Each is equipped with 
a truck of car, pushed 
out from or pulled 
into the oven by com- 
pressed air, and on 
each end of the truck 
is a door so tha} 


: e whether the truck is in 
mA FA or out the oven is 
N always closed and un- 

der heat. The general 

s 9 0 arrangement is 
shown in the ac- 

companying figure. 

The longer gentle 


heat that can be given in an oven so con- 
structed apparently gives stronger cores. 
The cranes, blowers and all other power 
absorbing apparatus in the foundry are, of 
course, motor driven, there being some 
twenty-seven motors scattered through the 
structure. The wires and steam piping are 
brought in through a conduit crossing the 
two main crane spans, this conduit being 
fitted with cast covers grooved to give 
tracks for both the 36-in. gage cars running 
around the works in general and the 2134- 
in. cars which run only inside the foundry. 
The foreman's office is at the middle and 
to one side of the main bay, so as to give 
a view over the whole operating floor. 
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A VIEW OF THE FOUNDRY, SHOWING AREA OF SKYLIGHTS AND EXTENT OF MONITOR WINDOWS; VENTILATING FAN INTAKES IN 
CENTRAL FOREGROUND CLEANING ELL AT EXTRME RIGHT AND CUPOLA STACKS IN LEFT BACKGROUND. 


tains some novelties in foundry construc- 
tion. 

The main structure is over 500 ft. in 
length and 140 ft. wide, and down its cen- 
ter runs the main bay, 65 ft. wide. At one 
end is an L about 100 by 12 ft. in size, 
where all the castings are cleaned. The 


monitor of the main bay may be opened or 
shut in groups of eighty by chains brought 
down to the floor. By properly manipulat- 
ing the windows according to the direction 
of the wind, and setting the dampers in the 
blower ducts, the structure may be cleaned 
of dust, smoke and steam even when metal 


Elaborate lavatories, shower baths and pri- 
vate lockers for the men have been pro- 
vided. The old foundry which this modern 
structure has replaced will be turned into a 
machine shop, in addition to which the 
General Electric Co. is building a very 
large new machine shop. 
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and Appliances. 


0 
THE JANTZ & LEIST GENERATOR. 


The engraving below illustrates the line of 
generators built by the Jantz & Leist Elec- 
tric Co., of Cincinnati, O. As the illustration 
shows, the machine embodies the princi- 
ples and proportions of modern design. It 
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is of the four pole spherical type, with 
laminated soft wrought iron pole pieces, 
The field coils are, as usual, ma- 


cast in. 
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A 4-POLE BELT-DRIVEN GENERATOR. 


chine wound and shunt and series coils are 
separately insulated. Carbon brushes are 
used firmly held in position by heavy 
bronze holders fitted with adjustable au- 
tomatic tension feed. The bearings are of 
phosphor bronze, self-oiling and self-align- 
ing, and the sub-base is cast with sliding 
rails and belt tightening attachments. The 
machines are made in sizes from 3 k.w. to 
65 k. w. and of the standard voltages, 110, 
aao and 500 volts. 


AN INSULATED ARC LAMP HANGER. 


The combination of a bell-shaped insu. 
lating hanger, similar to those used on 


AN ARC LAMP HANGER AND BREAK-ARM. 


‘over-head trolley lines, with a wooden 
break-arm makes a remarkably neat and 
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simple insulating support for arc lamps. 
The accompanying figure illustrates such 
a hanger made by the Ohio Brass Co., of 
Mansfield, Ohio. The two metal parts of 
the hanger are made of malleable iron, in- 
sulated from each other by the well known 
Dirigo insulation which is widely used in 
the trolley wire appliances made by the 
same company. The iron parts are so 
shaped that even should the insulation be- 
come shattered, the lamp could not fall 
unless the castings also were broken. The 
hook to which the lamp is attached is 
made deep and narrow to prevent acciden- 
tal detachment. The break-arm is of sea- 
soned hard wood, covered with a preserva- 


tive paint and fitted with porcelain insu- 
lators. The hangers are tested at the fac- 
tory with 6,000 volts alternating current 
and are built to support a weight of 2,000 
pounds. 


THE “NEW LYNN ” LAMP. 


The accompanying illustration shows a 
new lamp put on the market by the Lynn 
Incandescent Lamp Company, of Lynn, 
Mass. The filament is oval in shape, de- 
signed to fill the bulb evenly with light and 
to obtain the maximum resistance against 
jars, vibrations or sagging. It is anchored 


AN ANCHORED FILAMENT LAMP. 


to a glass stem direct without wires. The 
company has recently been granted a patent 
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for this anchorage. The works of this com- 
pany are fortunately located in an electrical 
center where the skilled workmen and 
workwomen, so necessary for the pro- 
duction of high-grade incandescent lamps, 
are easily obtainable. This is one reason 
for the high grade of lamps that the com- 
pany can turn out at a reasonable price. 


AN INDUCTION COIL, FOR GAS ENGINE 


IGNITERS. 


Electrical ignition is for many reasons 
preferable to other methods in use on gas 
and gasoline engines. The earlier igniters 
consisted of contacts within the cylinder in 
which the gas was ignited and supplied with 
current through inductive coils which gave 
a considerable spark when the circuit was 
broken. A method far preferable is the use 
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A GAS ENGINE IGNITION COIL. 


of a contact outside of the hot chamber, 
accessible for cleaning and not exposed to 
the destructive action of the burning fuel. 
This can be simply obtained by means of 
an induction coil with a make and break 
device operated by the engine at the proper 
point of the cycle and a secondary coil con- 
nected with two terminals within the cylin- 
der. Such a coil, as shown in the accompa- 
nying illustration, is made by the Varley 
Duplex Manufacturing Company, of Jer- 
sey City, N. J. It is fitted complete with a 
condenser to increase the discharge in the 
well-known way. 


A NOVEL REFLECTING SHADE. 


A simple and neat reflector for incandes- 
cent lamps is shown in the accompanying 


A REFLECTING SHADE WITHOUT A SHADE 
HOLDER. 


illustration, and is made by Schiff, Jordan 
& Co., of 232 and 234 Greenwich Street, 
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New York City. The device, which is 
known as the “S. J.” reflector, consists of 
an outer shade of silvered glass fitted with 
a base that screws into the lamp socket and 
an inner reflector of porcelain that fits 
snugly over the lamp. The base of the 


REFLECTING SHADE AND LAMP TAKEN 
APART. 


lamp screws into a socket in the outer 
shade; this intermediate receptacle thus do- 
ing away with the necessity of a shade 
holder. 


THE REMODELED ORIENT LAMP. 


Some time ago The Orient Electrical 
Company of Youngstown, Ohio, decided 
to modernize its factory equipment and 
processes by the adoption of the very latest 
machinery, devices and instruments known 
to the lamp business. The plant was over- 
hauled completely, old-time appliances and 


A REMODELED INCANDESCENT LAMP. 


instruments were thrown out and old pro- 
cesses abandoned, so that to-day the com- 
pany has a modern lamp factory and em- 
ploys the most approved processes in the 
manufacture of its incandescent lamps. 
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The new lamp has been thoroughly tested 
and is claimed to be a decided success in 
every sense of the word. It contains the 
oblong loop, coiled filament, which is 
anchored from the mount by a process 
which is used exclusively by this company. 
That its new lamps are meeting the re- 
quirements of the most critical purchasers 
is attested by the fact that it is now selling 
to some of the largest consumers of in- 
candescent lamps in this country, both in 
central stations and isolated plants. It also 
manufactures a special street railway lamp 
which is giving general satisfaction. 

The company has recently opened of- 
fices in the Havemeyer Building, 26 Cort- 
landt St., New York City, where Mr. Fran- 
cis Granger is in charge, with a complete 
stock of standard lamps for immediate de- 
livery to the Eastern trade. 


AN EASILY MANIPULATED SEARCH 
LIGHT. 
The accompanying cut illustrates one of 
the many types of marine projectors and 
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A HAND-CONTROLLED 
SEARCHLIGHT., 


search lights manufactured by Chas. J. 
Bogue, 213-215 Centre street, New York. 

This apparatus is designed for use on 
the roof of the pilot house, the light pro- 
jected from it being entirely under the con- 
trol of the pilot. The mechanism is simple 
and easy to handle and consists of a hollow 
tube running to the standard of the pro- 
jector through the roof of the pilot house. 
A wheel is attached to the end of this tube, 
through which runs a rod extending 
through the contacts, and engaging with 
bevel gears and a sprocket carrying a chain 
over a second sprocket on the bearings of 
the cylinder. A lever handle at the end of 
the rod engages with a ratchet on the 
under side of the hand wheel; thus, by 
turning the wheel, the light sweeps the 
horizon, and by moving the lever the gears 
are set in motion and the light beam is 
given an up-and-down motion. 

These projectors are made in various 
sizes, from an 8-in. size taking 10 amperes, 
giving a beam effective at one-half a mile 
up to a 32-in. throwing the light over six 
miles. 
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THE PEERLESS OIL TRANSFORMER. 


A line of transformers, embodying the 
various improvements which have been 
developed in transformer designs of the 
last few years, is illustrated in the accom- 
panying figure. The features apparent on 
the exterior of this type are the over-hang- 
ing eaves under which the terminals are 
brought out vertically downward, and the 
handy method of support. Four lugs cast 
on the transformer case hang over two 
cross pieces, bolted to inverted L-shaped 
bars which may be conveniently hung over 
cross-arms, joists, &c. The four terminals 
of the two coilsof the secondary are brought 
out so that the connection can be changed 
from parallel to series, or vice versa, on the 
outside of the case. The case is either 
japanned or painted with aluminum paint 
like the up-to-date U. S. mail boxes. The 
performance of the transformers as given 
by the makers is another indication of 
modern progress in transformer construc- 
tion. The one kilowatt size is listed with 
a core loss of 2.2% and a regulation of 
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THE PEERLESS OIL, TRANSFORMER. 


2.5%, while in the 10 kilowatt size the core 
loss comes down to 0.8 of 1% and the regu- 
lation to 1.9%. 


THE TRIUMPH EXHAUST FAN. 


The exhaust fan shown in the accom- 
panying illustration is built with a flat 
square back, owing to which fact it can be 
easily and cheaply placed in position. 
After being simply lagged or bolted up 


A BELT-DRIVEN EXHAUST FAN. 


with the flat back to the opening, the fan 
is ready to run, no other frame work or 
support being required. Another great ad- 
vantage of the Triumph exhaust fan is its 
adjustable self-oiling boxes which are pro- 
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vided with phosphor bronze bearings, not 
babbitt, cast iron or other cheap bearings, 
thus securing the best and most durable 
bearing known to the trade. As the life 
of a fan depends entirely on the bearings, it 
follows that the quality of the latter largely 
determines the value of the fan. 

The Triumph fan has a smaller number 
of blades than is usual in fans of this class, 
but the manufacturers claim this to be a 
great advantage as the ingress and egress 
of air is effected with greater ease than 
when a greater number of blades is used. 


A WATER BLOW FAN. 


The makers are so sure of this fact that 
they warrant the Triumph fan with five 
or six blades to show a better efficiency 
than any other fan equipped with ten or 
twelve blades, or in other words to use 
less power. 

These fans are made for belt service 
only, as almost all users have power at 
hand, but if it should be necessary to pur- 
chase a separate electric motor, the man- 
ufacturers of the Triumph fan state that a 
first-class electric motor and one of their 
fans can be bought for fifty per cent. 
less money than any direct connected 
fan and motor. The belted combination 
is also advantageous where extreme 
heat, acids, steam, etc., will pass through 
the fan, as in such places it is often in- 
expedient to use direct connected fans. 
The Triumph exhaust fan is made by 
the Specialty Manufacturing Company, 
Indianapolis, Ind., which is also placing 
on the market a water blow fan, known 
as the Junior, to meet the demand 
for a good and serviceable fan of this 
type at a low price. This fan has a 
ground tool steel shaft and a hard 
brass bush or bearing, and is guar- 
anteed by the manufacturers to be 
one of the most efficient and durable 
water fans ever offered to the trade. 
The motor and base are enam- 
eled in black. It has 13-in. blades 
of spring brass, nickel plated, and pro- 
tected with a wire guard, and the motor is 
equipped with a jet 1-16 in. in diameter, 
thus insuring economical water consump- 
tion. The inlet or jet holder is provided 
with a thread which fits an ordinary A- in. 
hose coupling, enabling it to be easily and 
cheaply fitted with rubber hose for service 
and waste. The fan operates on any pres- 
sure from 30 lbs. upward, and weighs 9 
Ihs. complete. 
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VOLTMETER AND AMMETER SWITCHES. 


The convenience of a voltmeter switch by 
which one instrument can be connected 
with any one of a large number of machines 
or centers of distribution is well recognized, 
but similar switches are comparatively rare- 
ly used with ammeters. Where the full cur- 
rent to be measured passes through the am- 
meter it is, of course, impossible to equip 
the instrument in this way, but with amme- 
ters of the low resistance shunt type any 
number of shunts can be connected with the 
switch and through it to one instrument. 


[Vol. XI. No. 4. 


THE NATIONAL, AUTOMATIC INJECTOR. 


An injector, the starting of which is auto- 
matic, requiring only the turning on of the 
steam, is illustrated in the accompanying 
figure and is made by the National Injector 
Co., of 98 Woodland Ave., Cleveland, O. 
The other strong features claimed for this 
injector are equally good starting or 
working when taking water with a pressure 
or from long lifts or lifting through hot 
suction pipe and working at unusually high 
temperatures. 

The National 


injector has no sliding 


FRONT AND END VIEWS OF VOLTMETER AND AMMETER SWITCH. 


This requires, however, switch contacts of 
very low resistance, as the.e.m.f. across the 
shunt is extremely small. 

Such a switch is that built by the Western 
Electric Company and known as Type F,“ 
illustrations of which are shown herewith. 
The high conductivity is obtained by the 
knife contacts, which are capable of carry- 
ing 15 amperes without heating. The posi- 
tive and negative poles are in two different 
planes on white marble slabs, both fitted 
behind the switchboard as the cross section 


CROSS SECTION OF INSTRUMENT SWITCH. 


clearly shows, the contacts being rotated 
by a hand wheel on the front of the board, 
and the position indicated by an index fin- 
ger working on a graduated circle. These 
switches are built for any number of cir- 
cuits from two up to twelve, and are readily 
applied to marble or slate switchboards 
from I to 2 ins. in thickness. The space 
occupied at the back of the board is only 
614 ins. square, projecting 6 ins. from the 
surface. 


tubes and lime cannot deposit so as to in- 
terfere with the range or the perfect work- 


ing of the injector or prevent the tubes 


from coming out. As the tubes are not 


screwed in, they can be put in or taken out 
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AN AUTOMATIC INJECTOR. 


without a wrench, thus making it easy foi 
every man to repair his own machine with 
duplicate parts without returning the in- 
jector to the factory. 


THE HUNT ELECTRIC HOISTING ENGINE. 


The disadvantages of steam hoists for 
many purposes are only apparent when 
their performance is compared with that of 
hoists driven by electric motors. In the 
large cities on the temporary work of new 
buildings the cumbersome, noisy and 
smoky steam hoist with its extremely low 
fuel economy gives a good opportunity for 
the introduction of electric hoisting en- 


j 


WATER 


APRIL, 18 9.] 


gines. Central stations may well look into 
the matter, as this sort of work would give 
them quite a profitable load were they to 
encourage the use of electric hoists among 
contractors and others now using the older 
types. l 

An equipment of this type of remarkably 
neat design is illustrated in the accompany - 
ing engravings. The motor drives the hoist- 
ing drum through a double reduction spur 
gear and a friction clutch which is operated 
by the upper handle. A band brake is set 
or released by a toggle joint of the differen- 
tial type operated by a foot lever. These two 
controlling mechanisms give a perfect man- 
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AN ELECTRIC HOISTING ENGINE—SIDE VIEW. 
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ipulation of the load, the motor running at 
constant speed whether the load is rising, 
falling or standing still. The structure of 
the hoist consists of two solid side frames 
held together by distance bars. The bearings 
of the three shafts are let into these side 
frames and bushed witħ replaceable phos 
phor-bronze bushings. The gears are en- 
tirely under-hung between the two side 
frames, and the friction clutch is built so 
that it introduces no tendency to spread 


AN ELECTRIC HOISTING ENGINE—END VIEW: 


the frames. The machine shown in the il- 
lustration is equipped with the Westing- 
house “type C” induction motor for alter- 
nating currents, but direct current motors 
may be fitted, the convenient support on 
the lower, distance bars allowing for the 
ready fitting of any standard type. 


HIGH TENSION INSULATORS. 


The merits and defects of the porcelain 
insulator have been well shown up by the 
experience obtained with it during the last 
two or three years. The most recent de- 
signs show great improvements in over- 
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coming the disadvantages of the earlier 
types. 

The accompanying illustrations show the 
meritorious details of the insulators manu- 
factured by Fred M. Locke, of Victor, 
N. Y. In order to avoid the strains 
brought about while cooling through un- 
equal shrinkage of parts of different thick- 
ness these insulators are made up of two 
or three shells, one for each petticoat. 

The cut shows the pin on which the insu- 
lator is mounted. It consists of a u in. 
galvanized steel bolt with a screw threaded 
top of wood boiled in paraffine, and a base 
of porcelain, which extends well up within 
the inner petticoat of the insulator and in- 
creases greatly the arcing distance between 
the rim of the insulator and the pin, pre- 
venting the destructive arcing and conse- 
quent burning off of pins, cross-arms, etc., 
and increasing greatly the voltage which 
emay be carried on the lines. 

There is also shown a glass insulator with 
eavestocarry the water away from the cross 
arm and a long inner petticoat coming well 
down over the porcelain base just de- 
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type, which, simple as it is, gives consid- 
erable scope for the ingenuity of the de- 
signer, a fact which will be evident from 
the improvements in the design of the ma- 
chine of this type built by the Royal Elec- 
tric Company, of Peoria, III. 

Of the accompanying illustrations, Fig. 
Iı shows a 150-k.w. generator assembled. 
It exhibits the usual features of the induc- 
tor type, namely, the absence of all collec- 
tor rings, brushes or exposed connections 
of any kind, and the concealment and pro- 
tection of all parts of the machine, the pul- 
leys and bearings excepted, within the yoke 
ring, and the end plates fitted to it. Fig. 
2 shows the frame of the external station- 
ary armature without coils. From this it 
is evident that the machine is of that class 
of inductor dynamos in which both polari- 
ties of the rotor are fitted with poles op- 
posed by wound armature teeth, as dis- 
tinguished from that class in which there 
is but one ring of armature teeth, the other 
polarity being a continuous ring, un- 


toothed on the armature side and without 
poles on the rotor side. 


AN IRON PIN WITH WOODEN TOP, PORCELAIN BASE AND GLASS INSULATOR. 


scribed. This is designed for 25,000 
volts, its diameter being 5 ins. and weight 
3 pounds. Another glass insulator 7 ins. 
in diameter weighing 5 pounds is put out 
for potentials from 22,000 to 50,000 volts. 


THE ROYAL ELECTRIC COMPANY’S INDUCTOR 
ALTERNATOR, 


The design of machinery in general, and 
of electri¢al apparatus in particular, con- 
stantly tends toward greater solidity, sim- 
plicity, and the elimination of small detail 
attachments. The alternating-current dy- 
namo is an improvement in this respect 
over the direct-current, and of the alter- 
nating-current types the revolving arma- 
ture is inferior in this regard to the revolv- 
ing field, and that in turn is inferior to the 
inductor type. There are now quite a 
number of different classes of the latter 


The slots are approximately the same 
width as the teeth, giving ample room for 
the armature coils. The external ring is 
of cast iron, and the laminated teeth are 
attached to it by means of cast steel end 
plates of a toothed contour. There are 
two armature teeth for each pole of the 
rotor, and the dimensions are so chosen 
that the reluctance of the magnetic circuit 
is the same for all positions of the poles. 

The space between the two rings of teeth 
is occupied by the field exciting coil, shown 
removed in Fig. 3. This has an external 
diameter smaller than the internal diam- 
eter of the armature teeth and fits down 
between the two rings of poles of the rotor, 
thus giving it a minimum ohmic resist- 
ance and waste of energy per ampere turn. 
The coil is short and deep—that is, of many 
layers and few turns per layer. It is 
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wound upon a spool, the cylinder of which 
is of heavy copper to cut down the induc- 
tive rise of pressure on opening the field 
circuit, the sides of the spool being per- 
forated to allow the ventilation of the field 
winding by the currents of air set in mo- 
tion by the poles of the rotor. Fig. 4 
shows the frame with both the field and 
armature windings in place, and the rotor 
removed. The armature coils are at their 
outboard ends joined by connectors, and 
may readily be connected up in series or 
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ing the circuits of the two rings of arma- 
ture teeth. One of these then generates an 
electromotive force displaced in phase from 
that of the other. The necessary holes are 
provided in the center core of all machines, 


so that this change can be quickly made. 


The magnetic density throughout the 
whole circuit is low, no point running 
above the bend of the magnetization curve. 
The air gap between the rotating and sta- 
tionary elements is comparatively large, 
and although this condition increases con- 
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which is attained by close regulation 
through an improved automatic damper 
regulator, is necessary to the highest ef- 
ficiency for the boiler. To attempt to 
economize in fuel consumption or to 
maintain a uniform steam pressure by 
manipulating the dampers by hand is as 
difficult as trying to get a uniform engine 
speed with the old-style plain throttle valve. 
The large saving constantly effected in fuel 
by the use of hydraulic damper regulators 
is so well established that now it is uni- 


sm 


parallel to give one or more of many dif- 
ferent voltages. 

Fig. 5 represents the inductor mounted 
between the bearings on the base of the 
machine. This rotating element is divided 
into three parts, one the central cylindri- 
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FIG. 4.— FRAME WITH WINDINGS IN PLACE. 


cal core and the other two the rings carry- 
ing the laminated poles. These three parts 
are bolted together securely, and by sim- 
ply loosening the bolts either ring may be 
removed to get at the corresponding arma- 
ture windings or to remove the field- ex- 
citing coil. The poles are laminated to 
prevent the foucault currents which would 
otherwise be set up by the armature teeth. 

The division of the armature coils into 
two separate rings allows the machine to 
be very simply transformed from a single 
to a two phase generator. This is accom- 
plished by simply shifting one of the pole 
rings relatively to the other, so that the 
poles have a staggered relation, and divid- 


trol given by the average fireman. 


siderably the cost of manufacture it has 
been adopted for mechanical reasons, as 
well as to reduce the armature reaction and 
give close automatic regulation without the 
complication of a rectifier and compound 
winding. The regulation obtained is with- 


in 2 to 7 per cent., depending on the size 
of the machine. 


AN UP-TO-DATE HYDRAULIC 


REGULATOR. 


DAMPER 


The automatic control of the draft of 
steam boilers is now recognized to be 
superior to the comparatively careless con- 
A dam- 
per regulator that will respond to the 
slightest variation in the steam pressure 
is just as essential an adjunct for control- 
ling the work of a boiler, as is the governor 
for controlling a variable load on an en- 
gine. The uniformity in steam pressure 
and in the temperature of the furnace, 


FIG. 5.—ROTOR OF INDUCTOR GENERATOR. 


versal custom among consulting engineers 
and architects in this country to specify 
hydraulic damper regulators in boiler plant 
specifications. 

The accompanying illustration shows a 
Patterson’s improved hydraulic damper 


‘FIG. 3.—EXCITING FIELD SPOOL. FIG. 2.—FRAME OF EXTERNAL STATIONARY ARMATURE. 


regulator, an up-to-date machine for hand- 
ling from one to twenty boilers. All of 
the parts of the apparatus have been care- 
fully designed from a scientific and engi- 
neering standpoint, and it is claimed that 
for simplicity of construction, compactness, 
neatness in finish and sensitiveness in op- 
eration, it is superior to any yet put upon 
the market. It is guaranteed that a change 
of one-half pound in the boiler pressure 
will open or close the heaviest dampers. 
It will also give a partial movement to the 
damper, moving it from time to time in 
sympathy with the slightest change in the 
steam pressure. 

-In the Fig. B is the steam pressure con- 
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nection taken from the boiler which acts 
on the diaphragm and causes the diaph- 
ragm lever to move upward or downward 
less than one-sixteenth of an inch. W is 
the water supply for motor, S is a strainer 
to prevent floating matter from yetting to 
the damper water valves. By unscrewing 


the cap at the end of this strainer foreign 
matter can be removed without breaking 
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parts being indicated broken away to show 
the internal construction. 

The structure is built up of cast iron and 
steel plates, with parts interchangeable for 
easy duplication and assembled in such a 
manner that it can be taken entirely apart 
with a monkey wrench. The top section is 
of steel plate, the centre section of cast iron 
in a single piece including the shell, top and 

bottom heads and internal parts, 


HYDRAULIC DAMPER REGULATOR. 


pipe connection. The overflow pipe for 
carrying off the discharge water from mo- 
tor is shown at O. 

The apparatus is made by The Patter- 
son Damper Regulator Company, of Balti 
more, Md., and was designed by Mr. 
George F. Patterson, the President of the 
company, who has had wide expericnce 
with damper regulators. 


THE COOKSON IMPROVED FEED-WATER 
HEATER, PURIFIER, FILTER AND 
OIL, SEPARATOR. 

Unfortunately for steam users, the steam 
boiler is a mammoth still. Every pound 
of water that enters it comes in in liquid 
form and goes out as a vapor, leaving be- 
hind all impurities, oil, lime or whatever 
else may haye been in the feed-water. Any 
impurities which are in the feed-water 
thus accumulate and eventually result in 
the destruction of the boiler. The purifi- 
cation of the feed-water is therefore a mat- 
ter of most vital importance. 

A feed-water purifier, which is also a 
heater as well as an exhaust steam oil 
separator, is manufactured by the Bates 
Machine Co., of Joliet, III., the latest im- 
proved type having many interesting de- 
tails. One of these heaters rated at 500 h. p. 
is shown in the accompanying illustration. 


while the bottom section or fil. 
tering chimber is made with 
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THE COOKSON FEED WATER 
HEATER. 


a heavy cast iron bottom and a cast 
ring at the top, to both of which the steel 
shell is riveted. In heaters of smaller sizes 
than 300 h.p., this lower chamber is built 
of cast iron. The three sections are se- 
curely bolted together with special gaskets. 

The operation of the heaters is as fol- 
lows: Exhaust steam may be introduced 
from either side and discharged from the 
other. Steam entering from the right side, 
as shown, strikes the V-shaped oil separat- 
ing plates, which purify it, the ribs on these 
plates separating the water and oil from the 
steam. The latter then flows over the cen- 
tral hollow partition and down through 
the V-shaped plates on the other side and 
out through the exhaust outlet to the at- 
mosphere or the heating system. Thus all 
steam passing through the heater is puri— 
fied of oil, but only that needed for heating 
ieed-water is taken off from the main flow, 
the balance passing straight through with. 
out being cooled, so that its heat may be 
available for other purposes. 

At the top of the heater 1s a vent pipe for 
carrying off the air and gases relieved from 
the water in heating. The cold water sup- 
ply from the city main or tank enters ina 
spray and condenses the steam, forming a 
partial vacuum, which draws the required 
amount of steam to heat the water up the 
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large tube in the centre. But only that 
amount of steam necessary to heat the 
water comes in contact with it, the balance 
passing on in its dry purified state to the 
heating system or atmosphere. 

The water supply is connected to the 
water inlet valve which is opened and 
closed by the water regulator, maintain- 
ing at all times a uniform water level in 
the heater. The water entering the spray 
box at the top of the heater overflows in a 
spray to the pan below, and the overflow 
from this pan sprays into the next. The 
water passes from this second pan through 
its centre to the next pan below, and so 
on down, The last pan is bolted to the 
top of the exhaust tube. The spray falls 
from this pan to the water level below. All 
pans, with the exception of the bottom one, 
are loose, made in halves, and are readily 
removable from the manhole. The object 
of these pans is to catch the lime deposit. 

The water. having been heated in direct 
contact with the steam, enters the hollow 
partition across the exhaust tube and dis- 
charges into the filtering chamber below, 
where the remaining impurities in suspen- 
sion are removed by filtration. It is ob- 
vious that the water in the hollow partition 
is kept at the boiling point by having steam 
on both sides of it all the time. The filter- 
ing chamber is filled with coke or excelsior 
and at the back of this chamber is a per- 
forated plate preventing the filtering ma- 
terial from passing through tothe pump. A 
strainer plate is also placed at the blow-off 
connections. The two oil separating cham- 
bers are connected by a small opening 
through the hollow partition at the bottom, 
through which the oil and condensed 
water drain from one chamber to the other. 
All chambers are provided with large man- 
holes and handholes for cleaning. The 
manhole in the upper chamber is hinged. 
making it an easy job to open the heater 
for examination and the removal of the 
lime catching pans. Exhaust flanges, suc- 
tion and return flanges are also removable, 
and a heater will be furnished with any 
sized flanges desired up to the capacity of 
the heater. The water inlet valve is bal- 
anced, having a double valve, and is made 
entirely of brass. The water regulator con- 
tains a seamless copper float, and all con- 
nections, stuffing boxes, etc., are of brass, to 
prevent corrosion, 

The Bates Co. has just issued a large 
lithograph of this improved Cookson 
Heater, which will be mailed to any ad- 
dress on application. 


THE HARRISBURG STANDARD SEL F¥-OILING 
ENGINE. 


The name of the Harrisburg Foundry 
& Machine Works, of Harrisburg, Pa., 
has long been a familiar one to steam 
users, through their engines, known as 
the “Ide” and Ideal.“ More recent- 
ly a new type known as the Har- 
risburg Standard” has been evolved from 
the experience had with the other engines, 
and these three engines may now be known 
in their order as good, better, best, the 
standard embracing all the good points of 
the others, as well as some of its own. 

The “Harrisburg Standard System” of 
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engines includes simple engines, tandem 
compounds with single valves, and simple, 
tandem and cross-compound engines with 
four valves, medium and slow speed, the 
latter of the Corliss rocker type. 

A peculiar feature of these engines is 
that they are all constructed with side 
cranks, requiring only two main bearings, 
whether designed for direct coupled or 
belted service, and thus many of the dis- 
turbing elements (excessive friction and 
bad alignment) that attend the operation of 
three or four bearing engines are removed, 
the friction in these machines being in 
many cases as low as 2 per cent. 

The simple engine, which is made in 
sizes up to 36 ins. in diameter and stroke, 
is compact and graceful in design, as will 
be noted by the accompanying illustra- 
tions. Its salient features include an au- 
tomatic oiling chamber, by which the 
crank disc, connecting rod and cross head 
are enclosed, being provided with a hinged 
hood which may be turned back, and a 
plate on the side which may be easily re- 
moved for inspection and adjustment of 
the reciprocating parts. By the revolu- 
tion of the disc in oil, the rim of the disc 
touching its surface, it is splashed over the 
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hole is drilled through the disc, coming 
out about the middle of the surface of the 
crank pin, so that by centrifugal force a 
constant volume of oil is provided for its 
lubrication, completing the circulation from 
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with a stuffing box exposed in such position 
as to provide for constant and easy access, 
its purpose being to prevent the water of 
condensation from getting into the oil sup- 
ply should a leak occur. 


The oil is pre- 
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THE HARRISBURG ENGINE COUPLED TO A GENERATOR. 


the reservoir to cross head, main bearing, 
crank pin, and finally draining to reservoir 
again. 

The patented governing mechanism is 
also a special feature of these engines, and 
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vented by a guard from getting on the pis- 
ton rod. 

In the process of manufacture, the pis- 
tons, piston valves, pins and other special 
parts are all ground to an accurate ft, 
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THE HARRISBURG ENGINE, SHOWING GOVERNOR AND OILING CHAMBER. 


wearing parts including the cross head, 
and by means of a lateral internal trough 
across the inside of the cover, a large por- 
tion of the oil is led out through a pipe 
and directed in a stream upon the main 
bearing adjoining the crank disc. The 
lubrication of the crank pin is accomplish- 
ed in a very ingeniuos manner, by means 
of an annular chamber, recessed in the face 
of the disc around the main shaft next to 
the main bearing, from which a diagonal 


is of the fly wheel, technically termed cen- 
trally balanced, centrifugal-inertia type; it 
is sufficiently sensitive to regulate to one- 
half of one per cent. in load variations 
from zero to 125 per cent. Rollers are pro- 
vided in the governor bearings. 

The pillow blocks of the crank shaft 
have the covers fitted in a diagonal posi- 
tion, and the shell is provided with an oil 
chamber with recesses for the oiling 
chains. The engine frame is extended 


and micrometer records made of each 
piece, so that any part of an engine can be 
duplicated at any time after it leaves the 
works. The crank disc, including the pin, 
is cast in one solid piece of steel, the mould 
being placed in a horizontal position, with 
the pin down, producing a dense metal in 
the pin, This is afterwards turned and 
properly fitted, when the disc is shrunk on 
the shaft and keyed in position. 

Every engine is thoroughly tested be- 
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fore it is shipped, and for this purpose 
metal bed plates on heavy masonry are pro- 
vided, with suitable channels for clamping 
the engines in place. When in position for 
testing, the engine bed is supportetd on 
metallic points, and the machine is first 
run for adjusting the governing and valve 
mechanism. Next, the fiy wheel is accu- 
rately corrected to a running balance, and 
finally each engine is so perfected that it 
is run upon the metallic points without any 
fastening. 

Although the “Harrisburg Standard 
Engine” was designed but a year ago, there 
are already in operation nearly one hun- 
dred of these machines with orders for 
thirty more in the shop. 

The Harrisburg Foundry and Machine 
Works also manufacture road rollers to a 
considerable extent, as well as tubular 
boilers, and in order to meet the growing 
demands of their trade, are erecting exten- 
sive new shops at West Harrisburg, for 
which the walls and stacks are nearly up. 
The ground dimensions of the main build- 
ing are 300 ft. x 140 ft., and it is intended 
that all departments, including the foundry, 
shall be under one roof. The designs show 
that this is to be an up-to-date establish- 
ment in every particular, and the equip- 
ment will embrace the latest improved ma- 
chinery suited to this class of work. 

The power equipment will consist of two 
“Standard” four-valve engines, direct 
coupled to two direct-current generators, 
each of about 75 kw. capacity. The differ- 
ent sections of shafting are to be driven by 
electric motors, and there will be electric 
cranes and hoists, together with a trolley 
shifting locomotive, which will communi- 
cate with the different departments outside 
of the building. 

The affairs of the company are under the 
management of Mr. W. R. Fleming, who 
was induced to give up his engineering 
business in New York for this purpose 
and who has had much to do with the de- 
signing of the Standard' engine. Mr. 
Fleming took charge of the company’s af- 
fairs January Ist, 1898, since which time the 
output of the establishment has shown an 
increase of 45 per cent. over the previous 


year. 
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OBITUARY. 


CAPTAIN SAMUEL TROTT, a well known 
inventor and expert in the laying and repair- 
ing of submarine cables, died of heart dis- 
ease in Florida, March lith, at the age of 
sixty-seven years. Captain Trott was born 
in England and took to the sea at the age of 
seventeen, becoming a master at twenty- 
seven. He had command of the cable laying 
steamer Faraday from 1874 to 1880, during 
which time he laid several trans-Atlantic 
cables and made many remarkable repairs in 
mid-ocean. 

Captain Trott assumed command of the 
cable repairing steamer Minia in 1880, and 
retained the command until his death. He 
was the joint inventor of a new type of deep 
sea cable, and was the sole originator of an 
electric grapnel, which is now in very gen- 
eral use, the electric mechanism being such 
that a bell is rung on the cable steamer 
whenever the prongs of the grapnel come in 
contact with the cable. Just previous to the 
outbreak of the Spanish war he laid the cable 
connecting Key West and the Dry Tortugas 
for the United States government. 

BDWARD SMITH TABER, president and 
treasurer of the Morse Twist Drill and Ma- 
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chine Company since 1868, passed away at his 
home, in New Bedford, Mass., on the tenth 
day of March, 1899, aged 73 years. 

Called to the position of president when the 
company was in its infancy, he filled it long 
and faithfully. While adverse to taking upon 
himself the credit for this success, his asso- 
ciates are most glad to attribute a large 
measure of the general prosperity of the com- 
pany to his untiring efforts, his faithful ac- 
tivity and his skill as a director. 

His services were in demand by other busi- 
ness interests of New Bedford, and for many 
years he served as a trustee and member of 
the board of investment of the Institution for 
Savings, and for the past eighteen years was 
a director of the First National Bank, in ad- 
dition to serving for the past nine years as 
its president. 

A type of the older school of business men, 
whose very presence inspired confidence, Mr. 
Taber was held in the highest respect and es- 
teem not only by those ausociated with him, 
but by the community at large, and he made 
himself a power in New Bedford's general 
business circles and exercised that power 
with conservative judgment. 


PERSONALS. 


MR. EDWARD L. COOLEY has been ap- 
pointed manager of the Boston office of the 
C. & C. Electric Co., 19 High Street, Boston, 
Mass., the position formerly held by Mr. 
William F. Palmer. Mr. Cooley was formerly 
located in Boston, but has been for a number 
of years in Philadelphia with the General 
Electric Co. He has made a large number of 
friends, who regret to see him leave. 


MR. GEORGE W. BROWN has retired 
from the general management of the Bel- 
knap Motor Company, Portland, Me., to give 
his whole attention to the management of the 
Cumberland Illuminating Company, of North 
Gorham, Me. Mr. Brown will be succeeded 
by Mr. E. E. Furnald, who has been so long 
connected with the Belknap Company as 
superintendent. 


MR. F. D. KILLION, for the past twelve 
years connected with Messrs Walker & 
Kepler, of Philadelphta, in the capacity of 
a traveling salesman, has accepted a 
similar position with the Franklin Electric 
Supply House, of Philadelphia, and has 
already entered upon his new duties. Mr. 
Killion’s territory will be the States of New 
York, Pennsylvania, New Jersey, Delaware, 
District of Columbia and eastern Ohio. As 
Mr. Kllllon has been in the electrical busi- 
ness since 1881 he naturally has a great many 
friends in the business who will be glad to 
see him in his new position, and will un- 
doubtedly favor him with a fair share of 
their business. 


TRADE PUBLICATIONS. 


THE “PAN-AMERICAN” is a new weekly 
journal, published in Buffalo, N. Y., that will 
be devoted to the affairs of the Pan-Amer- 
ican Exposition to be held in Buffalo in 1901. 


THE ROBBINS & MYERS COMPANY, of 


Springfield, Ohio, has issued, besides its reg- . 


ular catalogues of its Standard ceiling and 
“Search-Light”’ fans, a book of testimonials 
reproduced by the photo-engraving process 
from the actual letters of users of the Stand- 
ard fans. 


THE WESTERN ELECTRIC COMPANY, 
Chicago, in additlon to its forty-page fan 
motor catalogue, is issuing a series of four- 
page bulletins descriptive of the different 
styles of fans. Bulletins 16 F, on W. E. 
standard ceiling fans and 17 F, descriptive of 
desk and bracket fans for direct currents, 
have just been issued. 


“THE HORSELESS AGE,“ the journal rep- 
resenting the automobile industry, will here- 
after appear as a weekly instead of, as for- 
merly, a monthly paper, the growing impor- 
tance of the business it represents having 
warranted this change. The offices of the 
paper have algo been moved to the American 
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Tract Society Building, of New York City. 
The “Horseless Age” is a publication of no 
little value and interest to those electrical 
engineers who are interested in electric vehi- 
cles. 


BUSINESS NEWS. 


G. W. HOFFMAN, of 2% East Washington 
Street, Indianapolis, reports an order for a 
carload of the U. B. infallible metal polish 
paste for export. 


THE SMITH & HEMENWAY COMPANY, 
of 20 Warren Street, New York, has bought 
the hardware branch of the business of the 
Maltby-Henley Co. 


THE WARD LEONARD ELECTRIC COM- 
PANY, Bronxville, N. Y., profiting by its 
experience in the construction of enamel 
rheostats, has engaged in the manufacture 
of enameled iron signs. 


THE KEYSTONE ELECTRICAL IN- 
STRUMENT COMPANY, of Philadelphia, 
has recently opened a New England office 
at 170 Summer street, Boston, which will be 
in charge of Mr. F. B. Smith. 


MESSRS. BRYAN & HUMPHREY, the 
well known consulting mechanical and elec- 
trical engineers of St. Louis, Mo., have moved 
their offices from the Turner building to the 
Lincoln Trust building in that city. 


PROFESSOR J. W. TROTTER has placed 
with Messrs. Goldmark & Wallace, of New 
York, the exclusive right to handle his com- 
mutator compound. They will mail samples 
free of charge to any address and all orders 
will receive prompt attention at their hands. 


THE WESTERN BLECTRIC COMPANY, 
Chicago, prior to the recent rise in copper, 
greatly increased its stock of rubber-covered 
wire, and is prepared to meet the demand of 
the spring trade with reasonable prices and 
prompt shipments. 


THH CUTLER HAMMER MANUFAC- 
TURING COMPANY., of Chicago, has 
Opened an eastern office at 136 Liberty 
Street, New York City, where it will carry 
a large stock of rheostats. The office will be 
in charge of Mr. W. H. McGregor. 


THE KNAPP ELECTRIC & NOVELTY 
CO. has moved from its former address of 47 
Warren Street to a new building at 15 White 
Street, New York City. The facilities for 
turning out work in the new location are 
practically double those in the old. 


A NEW MICA FACTORY.—Eugene Mun- 
sell & Company, of New York and Chicago, 
have recently determined to establish a mica 
factory in Ottawa, Ontario. The plan is to 
forward the mica direct from the mines to 
the new factory, where it will be treated, 
sorted and prepared for shipment to New 
York. 


CREOSOTED WOOD PIPES make good 
conduits for drawing in underground cables. 
They are not brittle, and their deterioration 
is astonishingly slow. The Michigan Pipe 
Company, Bay City, Michigan, makes such 
ducts in convenient 8-foot lengths, treated by 
the Bethel process. 


JAMES G. BIDDLE, formerly of 910 Drexel 
Building, Philadelphia, Pa., has moved his 
office to Room No. 1088 of the same building. 
Fortunately for all Interested in electrical 
instruments, the new location is so near the 
old one that there will be no difficulty or de- 
lay in finding Mr. Biddle or reaching him by 
mail. 


DISSOLUTION OF PARTNERSHIP.—The 
partnership heretofore existing between 
Messrs. John Y. Parke and Thomas J. Allen, 
under the firm name of John Y. Parke & Co., 
of Philadelphia, was dissolved on March 10 
by mutual consent. The business will be 
continued by Mr. John Y. Parke under the 
old title. 


THE DAYTON GLOBE IRON WORKS 
COMPANY, Dayton, Ohio, is meeting with 
exceptional success with its gas engine for 
electric lighting purposes. Many testimonial 
letters have been received from users of its 
engines and they all unite in agreeing that 
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the engine is giving wonderful regulation and 
efficiency, and general] satisfaction is univer- 
sally expressed. 


CHAPMAN VOLTAGE REGULATOR.— 
Among the recent sales by the Belknap Motor 
Company of Portland, Me., are a No. 1 reg- 
ulator for a General Electric alternator in 
the plant of the Montmorency Electric Power 
Co., Quebec; a No. 2 alternating regulator 
for the Fort Wayne Bamp Co., Ft. Wayne, 
Ind., and a No. 1 alternating regulator to J. 
S. Viles, Middlesex, Vt. 


THE WIRT DYNAMO BRUSH has been 
reduced in price, as is shown by a new list 
of the manufacturer, Mr. Charles Wirt, 1028 
Filbert Street, Philadelphia, giving a general 
reduction in the prices of all brushes. These 
changes, at a time when the cost of metals 
is moving in the other direction, are war- 
ranted by the reduced cost of manufacture 
consequent upon the increased scale of oper- 
ations. 


MESSRS. EYANSON & ARMPRIESTER 
of Philadelphia have shipped three large 
switchboards to London, England. These 
ooards are a part of the equipment furnished 
by Messrs. Eyanson & Armpriester for the 
large electric fountain being built for the 
Crystal Palace Park Co. from designs by F. 
W. Darlington. The same firm is at work on 
switches to be shipped in a few weeks to 
Milian, Italy. 


THE PITTSBURG TRANSFORMER CO. 
reports a very rapid increase in the demand 
for its transformers, its business during the 
first seventeen days of March being double 
that during the months of January and 
February combined. The popularity of this 
transformer is not local, as is shown by 
shipments during one week to California, the 
Dakotas, Illinois, New York and Maline, be- 
sides those to nearby territory. 


THE STANDARD THERMOMETER AND 
ELECTRIC COMPANY, Peabody, Mass., 
has opened an office in the Washington 
Life Building, Broadway and Liberty Street, 
New York, under the management of Mr. 
Wm. J. Bramhall. The company has also 
opened a Chicago office at 313 S. Canal Street, 
Chicago, which will be in charge of Mr. Geo. 
H. Stout, who has been for many years iden- 
tified with the arc lamp business of the 
West. 

AN ELECTRIC GAS IGNITER for Wels- 
bach burners is the latest thing put on the 
market by the Electric Appliance Company, 
of Chicago. The convenience of the electrical 
igniter is even greater on the Welsbach flame 
than on the ordinary fish tail gas jet, as the 
Welsbach must be lighted from above, a po- 
sition often difficult to reach, and when light- 
ed with a match starts with a small explo- 
sion. The new electrical igniter is fitted with 
a key extending downward, making it a more 
handy device than even the usual chains. 


THD CENTRAL ENERGY INDEPEND- 
ENT TELEPHONE APPARATUS, made by 


the Stromberg-Carlson Telephone Mfg. Co. 
of Chicago. is in such great demand that the 


company will soon enlarge its factory to more 


than double the present capacity. Some 
switches under construction by this company, 
which compare favorably in magnitude as 
well as other features with the largest and 
best Bell boards. are two with a capacity of 
5000 subscribers in St. Paul and Minneapolis, 
and one with a capacity of 1500 subscribers 
for Waco, Texas. 


THE FEEDER AND HIGH TENSION 
CABLES for the mammoth system of the 
Third Avenue Traction Company of New 
York City have been ordered in part, con- 
tracts aggregating $100,000 having been placed. 
These include 300,000 feet of one million c. m. 
paper insulated Roebling cable and 80,000 feet 
of rubber covered 0000 three conductor cable 
for the high tension three-phase system. 
The orders for the high tension cable were 
divided among the General Electric Co., the 
Safety Insulated Wire & Cable Co. and the 
John Roebling’s Sons Co. 


A REMARKABLE ENGINE RECORD.— 
The Murray Iron Works of Burlington, Iowa, 
had one of their 24x48 Sioux Corliss engines 
at the Omaha Exposition that made a run 
probably without precedent in stationary en- 
gine practice. It was operated 2% hours per 
day for 50 days, or 1200 consecutive hours, 
with only one stop of 30 minutes. For % days 
it ran 23 and 2 hours per day, as the au- 
thorities desired, and its total run was 2983 
hours in 155 days, an average of more than 
19 hours per day, from the dull days at the 
start to the rush at the finish. 


THE “CRITERION” ACETYLENE GAS 


GENERATORS are meeting with a con- 


stantly growing demand, according to J. B. 
Colt & Co., 3-7 West Twenty-ninth Street, 
New York City. They report a recent order 
for sixty of these machines to be shipped 
abroad and an increasing demand generally 
throughout this country. The Criterion“ 
meets the approval of every prominent fire 
insurance board of underwriters in the 
United States, and embodies in its design and 
construction features that insure the most 
desirable results in the use of acetylene gas 
for household and commercial purposes, 


JAMES LEFFEL & COMPANY, of Spring- 
field, Ohio, manufacturers of water wheels 
and automatic engines for electrical pur- 
poses, state that they have been compelled 
recently to double their foundry capacity to 
enable them to meet their largely increased 
trade. They have recently installed a new 
three-motor traveling crane of 50 tons capa- 
city and a new G. E. generator for power 
and lighting purposes. Leffel water wheels 
are now Known and used all over the world 
and enjoy a reputation second to none. The 
increased trade of this company will be noted 
with satisfaction by its many friends. 


MR. W. G. AMOS, Chicago representative 
of the Murphy Iron Works, of Detroit, Mich.. 


has recently closed an order for four Murphy 
automatic smokeless furnaces to be Installed 
in the Western Electric Company's plant in 
Chicago. It is stated that these furnaces are 
to supersede another type of furnace manu- 
factured by another company. The company 
claims that the superiority of the Murphy 
furnace has been repeatedly demonstrated 
many times in competition with other makes 
and that the purchasers of the Murphy fur- 
nace are always assured that they have ob- 
tained a most complete, modern and econom- 
ical furnace. 


THE OUTPUT OF WESTINGHOUSE 
OIL INSULATED TRANSFORMERS.—The 
growth of the demand for the Westinghouse 
Company’s transformers of the oil insulated 
type has been something phenomenal. Dur- 
ing the-year 18% there were installed trans- 
formers with a capacity aggregating 560° 
h. p., 1896 17,000, 1897 30,633 and 1898 90,000 h. p. 
The total output up to January ist, 1899, ag- 
gregated 146,540 h. p. It ts expected that the 
present year will show a record for which 
the previous years will present no parallel, as 
one single order has already been placed for 
17,500 h. p. In seven transformers rated at 2500 
h. p. each, larger than anything heretofore 
ever constructed. 


THE HOPPES MANUFACTURING COM- 
PANY, 67 Larch St., Springfield, Ohio., is 
building two live steam purifiers, each of 550 
h. p., for the Deering Harvester Company, 
Chicago, and has sold in addition three luvv 
h. p. purifiers, to be installed In the Kings 
County Light and Power Company's plant 
and three 625 h. p. to the Louisville Street 
Railway Company, Louisville, Ky. The or- 
ders from the Deering Harvester Company 
and the Louisville Street Railway Company 
are both repeat orders. The Hoppes Manu- 
facturing Company has recently, through its 
London agent, Robert W. Blackwell, 39 Vic- 
toria St., Westminster, London. sold a 625 
h. p. purifier and two six-inch vertical sep- 
arators. 


THE GARTON-DANIELS ELECTRIC 
COMPANY, Keokuk, Iowa, has issued an 
illustrated catalogue of various types of Gar 
ton-Danſels lightning arresters and the aux- 
ilary devices, such as kicking coils, etc., to 
be used with them. The Garton-Daniels Co, 
claims that the usual winter dullness has 
been conspicuous for its absence during the 
season just closed, owing to the receipt of 
many large orders for export. In January 
nearly 80 per cent. of the company’s ship- 
ments have gone abroad. 

The company has also doubled its force in 
order to keep pace with the spring demand 
for its goods, but still finds that it is ship- 
ping faster than it is manufacturing, and 
this In spite of the fact that it had on hand 
at the beginning of the season twice as large 
a stock as ever before. Additional force will 
be employed, however, so that all orders will 
be filled with the usual promptness, 
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THE CLING- SURFACE MANUFACTUR- 
ING COMPANY, Buffalo, N. Y., is to be con- 
gratulated on the results of tests recently 
made by Prof. R. C. Carpenter on belts treat- 
ed with Cling-Surface. The tests were made 
on the belt-testing machine of Sibley College 
to determine the horse power which a given 
belt would transmit without excessive slip 
with different initial tensions. One 4-in, belt 
was tested before and after treatment with 
Cling-Surface. The results showed that with 
Cling-Surface the horse power which could 
be transmitted was greater with the lower 
values of initial tension than with the higher, 
showing that initial tension, with its result- 
ing strain on journals, wear and tear of belts, 
etc., is absolutely unnecessary in belts treat- 
ed with this compound. 


THE AMERICAN DISTRICT STEAM 
COMPANY, of Lockport, N. Y., has ci- 
tracted for a large extension of the steam 
mains of the Danville, III., Gas, Electric 
Light and Street Railway Co. The ex- 
perience of the latter company in the sale 
of exhaust steam for the past four years 
has been very satisfactory, so that it is 
ready to respond to the demands of 
ple for an extension of its 
trict to parts of the city not 
The Wilkinsburg Electric Co., 


peop- 
heating dis- 
now reached. 


near Pittsburg 


Pa., has also contracted with the American 
District Steam Co. to lay more than two 
miles of steam mains for heating the town 
with exhaust steam. The district to be heat- 
ed consists mostly of fine residences, which 
are now being heated with natural gas. The 
company expects to compete successfully 
with the natural gas supply. 

THE SIXTH ANNUAL REPORT of the 
Board of Electrical Commissioners of South 
Norwalk, Conn., has just been issued. It 
will prove of special interest to towns con- 
sidering the question of establishing their 
own particular lighting system. It gives in 


detail the complete cost of the installation, 
together with detailed statement of the run- 
ning expenses. So many indefinite and vague 
Statements are made in regard to the cost 
of running municipal plants that the clear, 
detailed and reliable report of South Norwalk 
will be particularly valuable. A good word 
is said for the Watertown engines and boil- 
ers, manufactured by the Watertown Engine 
Company, of Watertown, N. Y., and the Sie- 
mens & Haske electrical apparatus, which 
form important features in the new plant. 


A GOOD INDICATION OF PROSPEROUS 
TIMES.—The Bullock Electric Manufacturing 
Company moved into its Norwood plant in 
December, and at present, although increased 
facilities have more than trebled its output, 
it has so much work ahead that it has re- 
cently begun working night and day. When 
this firm had its factory at Hunt and Broad- 
way, Cincinnati, it was recognized as one of 
the large electrical establishments of the 
country. The Bullock Company states that 
its new plant at East Norwood, Ohio, is, next 
to those of the General Electric Company and 
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the world. 


the Westinghouse Electric and Manufactur- 
ing Company, the largest electrical establish- 
ment in America, and that no plant is as 
well equipped with facilities for turning out 
work and modern conveniences in machine 
shop practce. All the machine tools are 
driven with individual motors, and the entire 
absence of belts and shafts makes it a novel 
factory, which is well worth a visitor's time 
to inspect, even if he is not especially inter- 
ested in machine shops. 


THE “NEW STANDARD” DRY BAT- 
TERIES.—The United States navy has a way 
of getting the best there is on the market, or 
if this does not meet its requirements, of 
getting manufacturers to make something 
that will, unless it is a physical impossibility. 
Just one year ago the navy asked Mr. Wil- 
liam Roche, 259 Greenwich Street, New York 
City, for quotations on a special primary cell 
for gun firing, etc. The requirements were 
an e. m. f. of 1.40 volts and an internal re- 
sistance less than 3 ohms. The cell designed 
to fill these specifications has since become 
known as the Navy Special.” The require- 
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ments have since been raised to a pressure 
of 1.47 volts, with an internal resistance not 
more than 0.3 ohm. Mr. Roche claims, how- 
ever, that the cell as now made will give 153 
volts and has an internal resistance less than 
0.12 ohm. The value of such a cell for tele- 
phone and other purposes is obvious. On May 
ist Mr. Roche’s place of business will be 
moved to 42 Vesey Street, New York City. 


THE INTERNATIONAL CORRESPOND- 
ENCE SCHOOLS, of Scranton, Pa., are 
doing a work the magnitude of which is quite 
astonishing. Instruction is now given in 52 
engineering trades and professions, as well as 
in the elementary branches of business col- 
lege work. Seventy-five thousand students 
have been enrolled, over 40,000 of whom are 
now studying. These students represent over 
250 trades and professions, and reside in 65 
different countries. There are 14 schools, 
among which are those of mechanical engi- 
neering, steam engineering, electricity, 
mines, architecture, etc., known collectively 
as The International Correspondence 
Schools.“ They are owned by The Colliery 
Engineering Company, proprietors of The 
Colliery Engineering and Metal Miner.“ a 
publication from the educational department 
of which the schools sprang. Over 1.000 per- 
sons are employed in the instruction and 
business departments of the institution, 
whose success marks one of the most re- 
markable educational advances of the nine- 
teenth century. 


THE LIBERTY LAMP COMPANY, which 
has removed from its old location in Bos- 
ton, to Malden, Mass., has now dargely in- 
creased facilities for manufacturing incan- 
descent lamps. The company, which was 
then a partnership composed of Mr. E. Mc- 
Ouat and Mr. W. W. Scott, started in busi- 
ness in the Fall of 1897 in Boston, but owing 
to the Increased demand for Liberty lamps 
found its facilities inadequate to supply the 
trade. In November, 1898, it moved to Malden, 
Mass., where it is at present located, and 
has facilities for an output of 5,000 lamps per 
day. Its success in business can be largely 
attributed to the long and varied experi- 


ence of both the gentlemen mentioned in the 
manufacture of incandescent lamps. Mr. 
McOuat first started in with the old United 
States Co. in 1880 with Edward Weston, af- 
terwards being connected with the Sawyer 
Mann Co. in New York, and also the West- 
inghouse Co. in Pittsburg and the Beacon 
Lamp Co. of Boston. Mr. Scott started with 
the Westinghouse Electric Co. of Pittsburg 
in 1885, and after seven years severed his 
connection with that company and came to 
the Beacon Lamp Co. of Boston, Mass. 


THE DEMAND FOR FILER & STOWELL 
ENGINES has become so great that arrange- 
ments are now being made to double the ca- 
pacity of the Filer & Stowell Company's 
foundry at Milwaukee, so as to get out the 
necessary castings to keep all of the tools in 
the machine shop running day and night. 
The engine orders now on this company’s 
books are sufficient to supply its engine de- 
partments with work for the next six 
months. Among the most prominent engines 
ordered may be mentioned: A 2000 h. p. cross 
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compound, to be shipped to the home of the 
Corliss engine, Providence, R. I., for the 
Union Railroad Company of that city. The 
fly wheel of this engine is to weigh 100,000 
lbs., and to have a cast steel ring 6 inches 
thick shrunk on the rim. This ring will be 
21 feet in diameter, made in one piece, and 
must be shrunk on after the wheel is in po- 
sition. Another 2000 h. p. cross compound is 
now under erection for the Armour Elevator 
Company of Chicago. Of cross compound en- 
gines rated at 1000 h. p., one has been ordered 
by the Edtson Electric Light & Power Com- 
pany of Erie, Pa., and two, which are to fur- 
nish the power for the generators at the cen- 
tral station of Armour & Co., are now under 
construction. These last two make in all ten 
engines which Armour & Co. have ordered 
from this company within the last two years. 
Besides the above the Filer & Stowell Com- 
pany has received within the past sixty days 
orders for 2 large engines, two of which are 
to go to Huntsville, Ont., one to the city of 
Vera Cruz, and eight to Mexico. 
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A PRIVATE CENTRAL STATION. 


A MONOCYCLIC ISOLATED PLANT. 


There are in this country, notably in 
the large steel works of Western Penn- 
sylvania, several isolated plants supply- 
ing considerable districts and therefore 
necessarily running on central station 
lines, that is, with high tension alternat- 
ing and series arc apparatus. There is, 
however, one isolated plant in the coun- 
try which is even more nearly identical 
with the typical central station. It stands 
alone entirely removed from its loads, 
which are scattered and distant from it 
several miles in various different direc- 
tions. Its distribution is over pole lines 
following the public streets, just as do 
the pole lines of any quasi-public central 
station. The plant referred to is the 
Frank Jones Electric Light Station of 
Portsmouth, N. H. Its load consists in 
the main of two large hotels—one a sea- 
side summer resort—a brewery and the 
home and stock farm of the owner of all 
the property, whose name is incorporated 
in that of the plant. The station, while it 
is not new, has several very interesting 


peculiarities, which make a description of 
its general design and an account of its 
operation of interest, as does also the 
fact, well Known throughout that part of 
New England, that nothing is too good 
for the Hon. Frank Jones. 

Structurally the generating plant con- 
sists of a brick building about 60x105 feet 
in size, as the plan on page 205 shows, 
standing beside the railroad track about 
one mile south of the center of the city. 
A spur runs in over the coal pocket, 
which has a capacity of 600 tons below 
the rails. 

The boiler equipment consists of three 
Heine safety water-tube boilers, rated at 
200 h.p. each, standing in a row, as the 
adjacent illustration shows. The pro- 
ducts of combustion are taken by a brick 
flue resting on the top of the boilers to 
the steel stack, which is 6 feet in diameter 
and 150 feet high. This stack, a good view 
of which appears in the illustration of 
the station exterior, is encircled at 
its top with a crown of sixty-eight 16 c.p. 
incandescent lights. The powerful draft 
given by this stack, with its great size 
and height for the load it carries, is con- 
trolled by a Spencer automatic damper 
regulator. 

THE BOILER EQUIPMENT. ö The feed water comes to the station 
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III IIC ABOVE THE ENGINE ROOM CEILING, SHOWING SEPARATOR AND ARRANGEMENT OF VALVES. 


from the Frank Jones pumping station, a 
complete water plant for private property 
resembling, as does the electric light plant, 
a public institution. The incoming feed 
water is passed through a Webster va- 
cuum heater, where the engine exhaust 
heats the water up to within two or three 
degrees of the boiling point. The hot 
water is then taken by a Deane pump, 
placed well below the heater in order to 
give a solid body of water to prevent va- 
porization under pump suction, and is de- 
livered to the feed line. All the feed wa- 
ter piping, as well as the water columns, 
is of brass. A Hancock inspirator gives 
a reserve means of feeding the boilers. 
All feed water is measured by passing it 
through a Crown water meter, which is 
calibrated once a month by weighing on 
scales the amount of water registering a 
certain number of cubic feet. The coal 
is also weighed in wheelbarrows on its 
way from the coal pocket to the boilers, 


viva WINADI 


r aba e Ae 


so that with the records of the integrat- 
ing wattmeters a fairly accurate tally is 
obtained of the economy of the different 
parts of the system. 

The main steam piping consists of a 
10-inch header collecting the steam from 
the three boilers and a 10-inch main to 
the Stratton separator, which is located 
in the upper story over the engine room, 
the lower end of the separator coming 
down through the engine room ceiling. 
From the separator the steam goes to a 
cross, and from the three branches of this 
to the three engines, all horizontal runs 
being made above the engine room ceil- 
ing, so that the only piping in the en- 
gine room is the vertical drop of the 
steam pipes to the engines and of the ex- 
haust pipes to the exhaust header under 
the floor below. A view of the arrange- 
ment of the separator, the cross and the 
valves in the attic above the engine room 
is shown at the head of this page. 
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THE PRIMARY METER BOARD. 


May, 1892. | 


The prime movers consist of two simple 
Ideal and one cross-compound Ide en- 
gines, all built by the Harrisburg Foun- 
dry & Machine Works, and to each of 
these there is belted one alternating cur- 
rent generator. The exhaust steam 11 
taken over to the open heater above men- 
tioned, which is simply tapped off from 
the exhaust riser through two grease ex- 
tractors. The dynamos are all General 
Electric monocyclic, 60-cycle machines 
wound for 2,100 volts and fitted with rec- 
tiflers and composite fields. They are of 
different sizes, namely 50, 100 and 150 kw. 
ratings, to absorb the outputs respectively 
of the 100, 150 and 250 h.p. engines. Each 
dynamo has mounted on its terminal 
plate an Elden circuit breaker, in which, 
as is well known, both the field and arma- 
ture circuits are broken when the breaker 


operates. 
Besides these three generators. there is 
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mounted in one corner of the sta- 
tion a pair of machines coupled to- ' 
gether, one of them a 50-lamp T. 
H. arc dynamo and the other a 50 N 
kw. 60-œycle monocyclic dynamo. 

These were originally put in as a 

motor generating set, the purpose being 
to run the monocyclic machine as a motor 
from one of the other generators, and 
from it drive the arc dynamo. It has been 
found preferable, however, to drive this 
coupled pair by a pulley surrounding the 
coupling and a belt run tandem with the 
other belt on the small engine. The mo- 
tor dynamo set has no sliding rails, and 
the belt is tightened by an idler pressed 
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upwardly against its under side. The ex- 
citer of this alternator is ingeniously 
mounted on a bracket on the wall and the 
bracket is worked up and down by a screw 
to tighten its belt. When the machine 


THE CONNECTIONS OF FEEDERS TO BUS BARS, 


was used as a motor this exciter served to 
bring it up to synchronous speed. 

The switchboard is quite an elaborate 
affair, owing to the fact that arrange- 
ments are provided for running the ma- 
chines either singly or in multiple, neces- 
sitating three sets of bus bars with spe- 


PLAN OF THE STATION. 


cial arrangements for the 
motor generator set. The 
feeders are connected through 
double sets of throw-over 
switches, so that they may be supplied from 
any one of the three sets of busses. The bus 
bars, main switches, fuses, etc.. are all, of 
course, triple pole to provide for the two 
main and the one teaser terminals of the 
monocyclic machines. Just as in the mul- 
tipling of compound wound direct current 
machines, there is necessary an equalizer 
connection to prevent unstable running 
due to the series fleld; this is provided on 
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this switchboard by a double pole equal- 
izer and equalizer switches which cross 
connect both ends of the series field wind- 
ings of the machines to be run in parallel. 
The dynamos are regularly worked in 
multiple, and even when only changing 
over from one machine to another the 
fresh machine is synchronized and thrown 
in parallel with that already running, 
which is then taken out, thus transferring 
the load without the slightest interrup- 
tion of the current delivered. The ma- 
chines are synchronized with receptacles 
and plugs connected with phasing lamps 
in the usual way. 

Each machine has its own set of three 
pole bus bars anu the four outgoing feed- 
ers are fitted with double sets of double 
throw switches, by which they can be 
thrown to any one of the three sets of 
bus bars. Two of the latter may also be 
connected by bus junction switches. The 


large machine is never worked in mul- 
tiple with the smaller ones, owing to the 
fact that its engine is compound and 18 
generally run alone with a steam pressure 
of 125 pounds, 45 more than are carried 
by the same boilers when working the 
single cylinder engines. 

The voltage is indicatea by a bracketed 
alternating current voltmeter supplied 
over pilot wires run back from a point on 
one set of the feeders about two-thirds of 
the way into the city, thus getting the 
major part of both the ohmic and induc- 
tive drop, the latter of which must be par- 
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ticularly watched, owing to the running 
of induction motors. On the same ac- 
count the compounding ratio of the gen- 
erators has been made adjustable by us- 
ing for the shunt of the series field of each 
machine a Carpenter enamel rheostat 
mounted on the generator panels of the 
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it, differ from those of the average cen- 
tral station in that they are concentrated 
in several small areas, whereby they may 
be supplied through a few large and effi- 
cient transformers instead of a lot of 
small house to house transformers. There 
are four loads, as mentioned above, each 


THE AUTOMATIC VOLTAGE REGULATORS, 


switchboard. The fields have an unusually 
heavy series coil, and during the summer, 
when the motor load is larger than at 
other times, the rheostats are turned to 
give a greater ratio of compounding than 
during the winter, when the load is less 
inductive. In order to obtain practically 
constant potential on the station lamps 
they are also fed from lines run back from 
taps on the main feeders about two-thirds 
of the way to one of the points of distri- 
bution. 

To further assure the maintainance of 
constant potential with all the precision 
obtainable in a plant of this size, Chap- 
man automatic voltage regulators are 
used. The equipment of these instruments 
is worked out with unusual care and finish 
to make a most attractive and showy ap- 
pearance. The three regulators are 
mounted on a low table of pink Tennessee 
marble and each is covered with a plate 
glass box. Each has the adjustable series 
or compounding coil by which they may 
be made to overcompound for the line 
drop. The combination of automatic volt- 
age regulators with composite wound gen- 
erators is something not often found, but 
the experience obtained in this station 
shows it to be a successful one. When 
running in parallel, separate regulators, 
one for each machine, are not connected 
up, as they would, on account of the over- 
compounding feature, tend to seesaw the 
load from machine to machine, unless fit- 
ted with some device which would act as 
the equivalent of an equalizer. One volt- 
age regulator is worked on one of the ma- 
chines in parallel; its operation affecting 
the voltage of both, owing to the way in 
which alternators mutually adjust each 
other to the same voltage when running 
in parallel. 

The loads of this isolated plant or cen- 
tral station, whichever one pleases to call 


supplied by its own feeder, the largest of 
these being the mammoth summer hotel, 
the Wentworth, which has between six 
and seven thousand lamps wired up on 
the three-wire system in part, and with 
its own distributing switchboard fed by a 
bank of a few large transformers. The 
hotel has also its own potential regulator 
or induction booster, so that the voltage 
can be controlled by any one at the hotel 
itself, a wise provision, as the distance 
from the power house station is almost 
three miles. Another potential regulator 
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at the generating station is used for sep- 
arately controlling one of the other feed- 
ers, the remaining two depending on the 
composite winding and the compounded 
automatic voltage regulators. 

Upstairs above the engine room there is 
a special meter board made of slate and 
carrying Thomson integrating water met- 
ers in glass cases, one in each of the out- 
going feeders and one in each of the teas- 
ers on the circuits which carry motors as 
well as lights. The indications of these 
meters are carefully compared with those 
o? the secondary meters on the other side 
of the transformers on the same lines, and 
the two record within three or four per 
cent. of each other, showing that the loss- 
es in both the high tension distributing 
lines and the transformers come within 
this small figure. Such high efficiency is, 
of course, possible owing to the concen- 
tration of the loads and the use of large 
transformers. A view of this meter board 
appears on page 204 and shows also 
the way in which the vertical wires from 
the switchboard below are kept taut by 
means of bolts and nuts in porcelain 
bushings. The load curves of this plant 
of course differ considerably from those 
of the average central station, the heav- 
iest loads being in the summer and then 
only for a very brief interval of an hour 
to an hour and one-half during the even- 
ing. During the month of August last 
the total number of kilowatt hours re- 
corded was 17,140, which cost 3.85c. per 
kw. hour, including labor and the rather 
low depreciation of two per cent. on the 
station, a very fair figure considering the 
low load factor. The coal burned during 
the same month was 92 tons, 300 pounds. 

The chief engineer of the station is Mr. 
A. M. Barton, to whom thanks are due for 
the information given above. 


Electric Railway Power Plant Driven by Gas Engines. 


For fluctuating loads small electric 
roads are so notorious that they have be- 
come a by-word among many engineers, 


railway. One of the chief arguments 
against the use of the gas engine has been 
its inability to regulate well or even work 


THE STORAGE BATTERY ROOM OF THE HUNTINGTON RAILROAD PLANT, 


who, when they wish to express the idea 
of extremely annoying current variations, 
compare them with the load of a two-car 


at all with extreme load changes, so that 
the operation of such a road by gas en- 
gines indicates a distinct advance in gas 
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engine design and electrical engineering. 
The Long Island Railroad Company 
has a network of trunk lines ramifying 
over the island from which it takes its 
name, but these lines unfortunately do 
not, as a rule, run closely along the 
shores where the popoulation tends to 
concentrate. Particularly is this the case 
with the Port Jefferson branch, which 
runs along a section of the Sound shore 
on the northern side of the island. The 
road follows an elevated tableland from 
one to three miles back from the shore, 
according to the indentations of the lat- 
ter, the nearest point to the village of 
Huntington being about two miles from 
the town center. l 
Following a policy which it intends 
to adopt throughout its whole system, the 
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current is demanded while the car is 
climbing the grade, the loads at all other 
times being small or nothing. 

The power house equipment consists of 
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THE IGNITER CIRCUITS. 


two Westinghouse, 3-cylinder, vertical 
gas engines, each of 50 nominal b.h.p., 
taking their gas supply from the adjacent 
works of the local gas company. These 
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however, tends to make the spark persist 
across the igniter contacts and hold a 
small arc, which, of course, immediately 
causes “back fire’ in the mixing cham- 
bers as soon as the admission ports are 
opened. To overcome this there is shunt- 
ed around the spark coil and igniters a 
set of what might be called storage bat- 
teries, consisting simply of three ordinary 
glass tumblers with lead strips bent over 
and dipping into the ordinary sulphuric 
acid solution in them as the sketch shows. 
These take the current when the igniter 
circuits are open, reducing the voltage 
across the igniters to about seven volts, 
and absorb a charge at such times, which 
is given out again to the igniters as soon 
as their circuits are closed. The igniters 
are cupplied by a battery of 12 Edison- 


AMER ELEG 


THE DYNAMOS AND GAS ENGINES OF THE HUNTINGTON PLANT. 


railroad company has bought up the 
franchise of the local horse railway and 
equipped the line with an electrical sys- 
tem for the purpose of working it as a 
feeder to its main line. The road is 
single-tracked, about three miles in 
length, runing down from the station to 
the village and thence to the shore in a 
neighborhood occupied by the handsome 
country seats of wealthy New Yorkers. 
At the shore end is the power plant, while 
at the cther end the line climbs 165 feet 
up to the plateau of the steam railroad 
with grades running up to 4% per cent. 
The load curves on such a system can be 
easily imagined. Running with one car, 
as it often does, a comparatively heavy 


engines have the standard features of 
Westinghouse design, notably the regu- 
lation by varying the charge of the fuel 


per stroke, instead of the hit or miss 


method of governing, this feature making 
them particularly well suited for traction 
work. The only details about them de- 
parting from customary practice are the 
arrangements of the igniting circuits. 
Current for the electric igniters is taken 
from the 500 volt railway generators and 
passed through 20 incandescent lamps, 
connected in four groups of five lamps 
each in series, as indicated in the accom- 
panying sketch of connections. From 
these lamps it goes to the spark coil and 
thence tc the igniters. The high voltage, 


Lalande primary cells when the engines 
are starting. 

Each engine is belted to a 37% k. w. 
Westinghouse, 4 pole, 550 volt generator. 
In a neighboring room is a storage battery 
of 265 cells of chloride accumulators, hav- 
ing a maximum discharge rate for short 
periods of 44 amperes. These are worked 
without booster or end cell switch, di- 
rectly in multiple with the dynamo or 
dynamoa, the latter being fitted with spe- 
cial compound windings, by means of 
which their voltage is made to fall off as 
the load rises to such an extent that the 
battery will take the greater part of tha 
load fluctuations. 

The road has been running since June 
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20, 1898, with one car during the winter 
time and three open cars during the sum- 
mer season, having carried over 5,000 pas- 
sengers in a single day. The ordinary car 
mileage is about 200 miles per day, the gas 
consumed amounting, it is stated, to about 
46 cubic feet per car mile; the total oper- 
ating expenses, with gas at 90 cents per 
1,000 cubic feet, and including motormen’s 


and conductors’ wages, being about 13 


cents per car mile. 

The road is now in charge of Chas. F. 
Wingate, Superintendent, and Frank Try- 
on, Jr., Engineer. 


A SIMPLE STEAM ENGINE WITH A RE- 
MARKABLE STEAM ECONOMY 


There has appeared in the verbal and 
communicated discussions of the Ameri- 
can Institute of Electrical Engineers a 
description of a small and simple steam 
engine which has given most surprising 
results in steam used per h.p. hour. The 
engine is one developed by Prof. Elihu 
Thomson for steam automobile work and 
closely resembles one recently designed 
in France for the same purpose by M. 
Serpollet. It has four cylinders each 2% 
ins. in diameter and 8 ins. stroke, all single 
acting and worked single expansion, thus 
being virtually four small engines, each 
of a little over 1 h. p. capacity, the output 
of the whole being about 5 h. p. 

The economy obtained with this small 
machine reached the surprising figure of 
20144 lbs. of water per h. p. hour, the out- 
put being measured by a dynamo driven 
by the engine; the amount of water per 
indicated h.p. being undoubtedly less than 
20 lbs. The steam pressure carried was 
between 160 and 200 lbs., but there was a 
considerable and variable degree of su- 
perheating, the engine being worked at 
times with the steam pipe red hot. 

The departures from ordinary designs 
in the construction of this engine are in- 
dicated in the accompanying cross section 
and consist mainly in the arrangement of 
the valves, the exhaust port consisting 
of a number of holes, E, arranged in a 
ring in such a position that they are un- 
covered by the piston, B, at the extreme 
outward position of its stroke. In order 
to use a high degree of superheat the 
steam is admitted by a simple poppet 
valve, V. The clearance is large, giving a 
cycle much like that of a gas engine with 
the idle revolution removed. A puff or 


explosion of steam, as it might be called, 


is admitted by a very brief opening of the 
poppet valve and this expands until the 
piston uncovers the exhaust ports. The 
exhaust line is not horizontal as in the 
ordinary steam engine, but from the time 
that the exhaust ports are re-covered by 
the piston the compression is continuous 
and adiabatic until the piston arrives at 
the inner end of the stroke and a new 
charge of steam is admitted. A typical 
indicator card is shown in the accom- 
panying cut. Some of Prof. Thomson’s 
comments upon the engine are as follows: 

“The conditions are such that there is 
no re-tieversing of passages, no re-tra- 
versing of even the cylinder portion. The 
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steam enters, goes forward and out, and 
it is running steadily forward, so that we 
do not have any of those inter-actions 
that use up energy. We have a tempera- 
ture gradient from one end to the other 
of steam cylinder. 

“The engine was in good condition, of 
course, but not exceptionally so. Its sim- 
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ple construction permits of relatively 
easy maintenance. When I made the en- 
gine I expected to realize a result of about 
30 pounds of dry steam per brake h. p. 
hour, which in itself would have been 
roughly about twice as economical a re- 
sult as is shown in the best tests of such 
very small engines, of which I was able 
to obtain any data. I was skeptical of the 
result cf the first tests, and freely ex- 
pressed my doubts, but by going over the 
work and watching it personally, while 
insisting that everything be done to have 
the errors count against the engine rather 
than in favor of it, I became convinced 
that my expectations had been geatly ex- 
ceeded, and that a result of 20 pounds per 
h.p. hour, or slightly better than that, 
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had been, in fact, obtained, as I have in- 
dicated. 

“It remains to finish and test an engine 
of larger capacity and to do it under such 
varied conditions as will be likely to 
point out the relative values of those 
features which undoubtedly contribute to 
the still lower consumption which will 
probably be obtained. 

“The small engine tested was designed 
for automobile work, it being regarded 
as extremely desirable that but little wa- 
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ter and fuel be carried, and but little 
steam escape during work. The clearance 
is great and the manner of exhaust and 
admission such that no trouble is ever ex- 
perienced with condensed water in start- 
ing. 

“The engine is now in use upon a steam 
automobile, having a coil-pipe boiler 
heated by ordinary kerosene. It runs sat- 
isfactorily even under the very extreme 
condition, adopted in some experiments 
with it, of a steam supply pipe at a bright 
red heat. But this is, of course, abnormal 
and only indicates the wide range in 
character of steam which is permiesible. 
That it is not injured by excessive heat in 
the steam suppled is due, doubtless, to 
the poppet valve admission, and the ex- 
tremely early cut-off which permits the 
entrance of only a momentary puff of hot 
steam when the piston is full in.” 


THE CANDLE POWER OF ARC AND 
INCANDESCENT LAMPS. 


THE AMYL ACETATE LAMP. 


BY PROF. WILBUR M. STINE. 


The failure of candles as standards of 
light strength was found to be caused by 
the uncertain composition of the combus- 
tible and by the charring and alteration 
of the wick, and certain mechanical effects 
of the heat generated by the candle fiame. 
Again, the failure of the Methven screen 
was due to the complex nature of illum- 
inating gas and the impossibility of re- 
producing any given quality of gas, and 
the further objectionable feature of a gas 
chimney. The pentane flame is being 
abandoned as a light standard from much 
the same causes; sufficiently pure pentane 
can not be obtained commercially, and 
especially the heating effect of the flame 
on that part of the wick-tube in which 
the pentane vaporizes, this in itself caus- 
ing the flame to alter in its illuminating 
power. 

In this survey it appears that the prin- 
ciple sources of variation in the standard 
of light are due to the complex and un- 
certain quality of the combustible, and 
to the wick or the arrangement for vapor- 
izing the combustible. An improved 
standard, then, must be free from these 
objectionable features. Up to the pres- 
ent time the most successful improvement 
over the former light standards is one of 
German origin designed by Hefner-Alte- 
neck and announced by him early in 1884. 
This new standard was developed in the 
course of a lengthy investigation of the 
previously existing standards of illumin- 
ating power. Hefner’s first care was to 
find a suitable combustible, chemically 
simple, and one that should vaporize 
readily and avoid the charring of the 
wick. His final selection was amyl ace- 
tate, which he burned in a specially modi- 
fied spirit-lamp. As now used this lamp 
is essentially as he first designed it, but 
with a few refinements and modifications 
which increase its accuracy. 

Description of the Hefner Lamp.—The 
standard form of the Hefner lamp is 
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shown in vertical section in Fig. 1. The 
pair of toothed wheels actuated by a worm 
gear are for adjusting the height of the 
wick in the tube C. When in use the cap 
D is unscrewed and removed. The wick- 
tube C is made in German silver and 
must accurately conform to certain pre- 
scribed dimensions. Moving concentri- 
cally with the wick-tube is a plate H, 
which carries a pillar topped with the 
Kruss optical flame gauge shown in ele- 
vation in Fig. 2. The essentials of the 
flame gauge are a magnifying lens and a 
screen of ground glass fastened in the 
eye piece. The glass screen has a dia- 
metrically horizontal scratch made on it, 
accurately cutting the optical axis of the 
gauge. As further indicated in the figure, 
the distance from the top of the wick-tube 
tc the optical axis of the gauge is 40 milli- 
meters. This length must be adjusted 
with the greatest possible precision and 
the adjustment is tested by the use of a 
gauge shown in Fig. 3. This test gauge is 
placed over the wick-tube, and when the 
top of the wick-tube is viewed horizon- 
tally through the slits there should be 
merely the very slightest observable clear- 
ance if the wick-tube is of the proper 
height. The top of the gauge is ground 
off to a slight bevel, giving a truly hori- 
zontal edge. This edge, viewed through 
the optical flame gauge, must sharply co- 
incide with the scratch on the glass 
screen. This most ingenious arrange- 
ment of gauges enables the operator to 


test the accuracy of this most essential 


dimension of 40 millimeters. The func- 
tion of the optical flame gauge is to indi- 
_ cate the adjustment of the flame to the 
standard height. 

The Combustible.—Amyl acetate is a 
colorless and very mobile liquid which 


FIG. 1. 


vaporizes rapidly on exposure to the air. 
It has a pungent but pleasant fruity odor. 
Chemically, it may be regarded as de- 
rived from the combination of amylic al- 
cohol and acetic acid. Having the chemi- 
cal formula, C, H,, C, H, O, it contains only 
carbon and hydrogen as oxidizable con- 
stituents, and in this respect leaves little 
to be desired. 
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Amyl acetate is prepared commercially 
by the distillation of amylic alcohol ob- 
tained from fusel oil, with a mixture of 
acetic and sulphuric acids, or by distilling 
a mixture of ethyl or ordinary alcohol 
with sulphuric acid and potassium ace- 
tate. It has recently come into extensive 
use in the arts. It is an excellent and 
rapid solvent for shellac and similar res- 
ins and celluloid. Not a few brands of 


armature or insulating varnish are made. 


up with this solvent, as is readily appar- 
ent from their peculiar odor. Similarly 
a widely used make of metallic lacquers 
contains celluloid dissolved in amyl ace- 
tate. Being so extensively used, many 
cheap grades of this chemical are on the 
market, having a more or less yellow 
color. Under no circumstances is this 
quality of amyl acetate suitable for pho- 
tometric purposes. 

The Purity of the Amyl Acetate.—For 
the photometric purpose of burning in the 
Hefner lamp, only chemically pure amyl 
acetate should be employed. At present 
this is somewhat difficult to obtain in this 
country, but doubtless the difficulty will 
be obviated upon the increased use of 
the lamp when the chemical supply 


houses shall have learned the require- 
ments for the purity of amyl acetate for a 
light standard. In Germany the investi- 
gations of the Hefner lamp have been so 
thorough and general that amyl acetate 
of the requisite purity can be readily im- 
ported thence. 

The German Gas Commission has pre- 
scribed certain tests that may be applied 
by any one in order to be assured that 
the amyl acetate burned in the lamp is 
satisfactory. The prescribed tests are: 

(1.) The specific gravity at 15“ cent. 
shall be from 0.872 to 0.876. 

(2.) When distilled in a glass retort at 
least 90% shall pass over between the 
temperature limits of 137° and 143° Cent. 

(3.) The reaction should be practically 
neutral and blue litmus paper not sensibly 
reddened by it. 

(4.) It should mix with an equal bulk 
of either benzine or carbon disulphide 
without becoming milky. 

(5.) A clear solution should result 
upon shaking in a test tube 1 c. c. of 
amyl acetate with 10 c. c. ordinary alco- 
hol of 90% strength and 10 c. c. of wa- 
ter. 
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(6.) A drop placed on white blotting 
paper should evaporate without leaving a 
greasy spot. 

These tests, though readily applied in a 
chemical laboratory, are yet too compli- 
cated for general practice. Should the 
use of the Hefner lamp become general 
in this country as it has in Germany, it 
would necessitate that tested amyl acetate 
could be obtained from a reliable and au- 


thoritative source. In Germany the Na- 
tional Physical Institute (an institution 
of a character to be urgently needed in 
this country) and the Gas Association un- 
dertake this authoritative supply. 

The Wick.—The fact that this light 
standard operates with a wick does not 
necessarily imply that the wick intro- 
duces a factor of uncertainty in the light 
value. In the case of the candle it does 
to a marked degree, because the vapori- 
zation temperature of the combustible is 
higher than the temperature at which cot- 
ton chars. In contrast, amyl acetate vap- 
orizes at a comparatively low tempera- 
ture, so low in fact that cotton does not 
perceptibly char under its influence. In 
the candle the wick chars and is really a 
part of the combustible feeding the flame; 
in the Hefner lamp it does not char but 
simply acts as a supply tube by capillary 
action to keep the end of the wick moist- 
ened. The only requirements for the 
wick are—that it shall be perfectly clean 
and entirely fill the wick-tube, and not 
be compressed too tightly, but cause a 
sufficiently rapid flow of amyl acetate to 
maintain the end of the wick in a moist 
condition, or, what amounts to the same 
thing, that it shall supply the amyl ace- 
tate as rapidly as it is consumed. For 
mechanical reasons, so the wick shall not 
catch in the teeth of the adjusting wheels, 
it should be woven preferably than twist- 
ed. 

The Color of the Flame.—The amyl ace- 
tate flame has a decidedly red tinge, and 
this is one of the most objectionable feat- 
ures of this light standard. It is impossi- 
ble to compare the illuminating power of 
lights which especially differ in color. 
Even the candle flame is whiter than the 
flame from amyl acetate. The color con- 
trast is especially marked with white in- 
candescent light and bluish arc light. 
The unfortunate color of the flame of this 
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lamp, probably more than any other teat- 


ure, has prevented its general interna- 
tional adoption. 

The Flame Height.—As already indi- 
cated, the prescribed height of the flame 
above the edge of the wick tube is 40 mil- 
limeters. This particular height was se- 
lected after elaborate tests had shown 
that it corresponded to the most constant 
behavior of the flame. The rate at which 
the illuminating power of the flame in- 
creases for each increment in height 
above 40 millimeters is 2.5% per millime- 
ter, or 1 per cent. for each 1/64th of an 
inch. For each millimeter less than 40 
millimeters the decrement in illuminating 
power is 3%. Though at first glance it 
might seem to be a grave objection to 
this particular light standard that its 
illuminating power changes so greatly for 
slight alterations in flame height, in prac- 
tice the magnifying optical gauge is found 
to be so sensitive in its indications that 
one may maintain the flame practically at 
the required height with ease, and the 
errors due to such causes in the hands of 
a skilled operator are sensibly negligible. 

Reproducibility.—In this respect the 
Hefner lamp may be safely asserted to 
excel all other light standards. The com- 
bustible is chemically simple and definite, 
and the wick is without influence on the 
light value so long as it is clean and not 
compressed to such an extent that it faiis 
to keep the end of the wick constantly 
moistened. The essential mechanical de- 
tails require excellent workmanship, but 
as the proper dimensions are so accurately 
known, the structural requirements can 
be met. 

The Influence of Humidity.—We now 
come to the discussion of certain infiu- 
ences which may introduce very large er- 
rors in the estimation of the illuminat- 
ing value of a flame. All flames in their 
illuminating powers—candle, gas, pentane 
or amyl acetate—are very sensitive to- 
wards atmospheric humidity, though not 
all to the same extent. Liebenthal, a 
most reliable investigator, has deter- 
mined the value of the effect of the atmos- 
pheric humidity on the illuminating pow- 
ar of the amyl acetate flame. He meas- 

red the light strength of the flame at 
frequent and regular intervals for a pe- 
riod of two years. The greatest variation 
of light strength which he found in these 
tests was 8.5%. This possible error in 
photometric measurements is so great that 
it may well throw doubt on all compari- 
sons of light strength in which no cor- 
rection has been made for atmospheric 
humidity. The general technical reader 
has no doubt been often confused, and, 
to a certain extent, disgusted with the 
great discrepancies in published photo- 
metric data, and possibly has come to the 
conclusion—and who shall say that it is 
entirely a mistaken one—that photometry 
is not a scientific branch of measurement. 
At some time or other probably each in- 
candescent lamp factory has sent special 
lamps to colleges and technical laborato- 
ries to be rated. Upon their return they 
have generally been found to disagree 
more or less widely. The photometrist 
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in all such cases has been roundly cen- 
sured. Especially since the publication 
of Liebenthal’s data in 1895 a certain part 
of the discrepancies may be avoided. 
With all this knowledge in possession it 
can be stated with considerable assurance 
that no ultimate measurement of illumin- 
ating power based on either the amy! ace- 
tate or pentane lights should be accepted 
which are not explicitly accompanied 
with the amount of the humidity at the 
time of measurement, and whose values 
are not corrected for the particular hu- 
midity. 

Conforming to the ruling of the Ger- 
man Physical Institute, now generally ac- 
cepted, the amyl acetate lamp gives nor- 
mal illuminating power when the hu- 
midity of the air amounts to 8.8 liters to 
the cubic meter of dry air. If h denotes 
tne humidity in liters of moisture to the 
cubic meter of dry air and I denotes the 
corresponding illuminating power of the 
flame, the correction is made by the equa- 
tion: 

I = 1.049—0.0055h. 


All measurements of illuminating power 


purporting to be authoritative should 
now be accompanied with this equation 
and the data for correction. It may be 
interesting to add that Liebenthal used 
the Assman hygrometer to measure the 
humidity. 

The Influence of Atmospheric Pressure. 
—As pointed out in the first paper in this 
serial, the illuminating power of a flame 
decreases as the atmospheric pressure les- 
sens. In the particular case of the amyl 
acetate flame the variation is small and 
for a change in pressure from 30 to 29 
inches it only amounts to nearly one-quar- 
ter of one per cent. i 

The Influence of Carbon Dioxide.—This 
gas, when present in the air in apprecia- 
ble quantity, acts like humidity to de- 
crease the illuminating power of the 
flame. However, for the usual range of 
carbon dioxide content of the atmosphere 
the influence of this gas on the illuminat- 
ing power of the amy] acetate flame does 
not exceed one-quarter of one per cent. 
and is negligible in effect. 

A precaution must be added: In case 
the lamp is used in a small room, unless 
the ventilation is excellent, the carbon 
dioxide from the breath of the operators 
and the flame under test may become 80 
great in amount that it will introduce a 
sensible error. 

The Adoption of the Hefner Lamp.—At 
the Niagara meeting of the National Elec- 
tric Light Association a report was 
adopted containing as one specification, 
“The Hefner-Alteneck amyl! acetate lamp 
is recommended as the primary standard, 
it being, on the whole, the most reliable 
and uniform. It possesses the additional 
advantages of having been subjected to 
most exhaustive tests to determine its 
behavior under different conditions, and 
of being readily obtainable in standard 
form from authoritative sources.” (7) 

Also on January 19, 1897, the Ameri- 


() Electrical Engineer, June 16, 1897, 
p. 676. 
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can Institute of Electrical Engineers 
adopted a provisional report to the effect 
that “The Hefner-Alteneck amyl acetate 
lamp furnished with test certificates from 
the Physikalisch-Technische Reichsans- 
talt (German Physical Institute) at Char- 
lottenburg, Berlin, should be temporarily 
adopted as a concrete standard of lumin- 
ous intensity, or candle power.“ (°) 
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ECONOMY OF MULTIPLE EXPAN- 
SION ENGINES. 


BY WM. 8. ALDRICH. 


It has been quite the fashion recently 
to place all the blame for waste in the 
production of electric power upon the 
supposed uneconomical working of mul- 
tiple expansion engines with rapidly 
fluctuating loads. By this type of engine 
is meant that in which the number of ex- 
pansions is carried out in more than one 
cylinder—in two, three or four cylinders, 
as the case may be—by compound, triple 
or quadruple expansive working of the 
steam. The expansion of the steam is 
carried on either intermittently, as in en- 
gines with receivers between the cylin- 
ders, or continuously in the tandem and 
other arrangements of the non- receiver 
or Woolf“ type of multi- expansion en- 
gine. 

Primarily, the varlation in economy 
due to the variable number of expansions 
incident to the load changes is respon- 
sible for almost all of the odium which 
has attached to multi-expansion engines 
for electric supply service. At the outset. 
it is presumed that in any given plant the 
engines would be worked under condi- 
tions favorable to the greatest economy 
if the loads were not so variable. That 
is, at least in the case of the larger gen- 
erating units that are designed for the 
use of high pressures and preferably su- 
perheated with high ratios of expansion 
and operated condensing. The principles 
underlying the treatment of this topic do 
not touch the question of the value of the 
condensing system, dealing as they do 
with more or less known effects on econ- 
omy due to variations in the expansive 
working of steam, rather than with the 
small unknown quartities pertaining to 
the efficiency of condensing under vary- 
ing loads. 

The transient or instantaneous changes 
in load of electric railway service are 
here considered in their effects on econ- 
omy as compared to the more or less 
permanent changes of load in lighting 
service. The distributive and the discon- 
nective systems of installation of steam 
motive powers are treated with special 
reference to electric light supply. The 
influence upon economical working of the 
method adopted for speed regulation, 
whether by throttling governor or cutoff 
mechanism, is discussed with particular 
reference to the wide range of variations 
in railway service. 

The influence of the accessories of a 


(2) Proceedings A. I. E. E., 1897, p. 90. 
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steam power plant upon the economy un- 
der variable loads is touched upon mere- 
ly, not being of such commanding impor- 
tance as the manner of working the steam 
in the multiple expansion units. The 
changes due the latter are productive of 
marked effects upon economy under vari- 
able loads, whether the expansions are 
carried out in one or more cylinders, but 
especially in the latter case. The use of 
superheated steam, the effect of cylinder 
condensation, the quality of the steam 
throughout its working, and the condi- 
tion of the cylinder walls of the last or 
low-pressure cylinder at the point of re- 
lease, all influence the economy under 
variable loads. It is a question how best 
to meet the exigencies that arise in each 
stage of the expansive working that the 
best results may be obtained under 
wide variations of initial and intermedi- 
ate conditions, but with fixed terminal 
conditions. The variations in economy of 
multi-expansion engines are clearly due 
to the variable manner in which steam is 
necessarily worked from early to late 
cutoff in the several cylinders. It is also, 
in some types, a question of the best way 
to secure an economical continuous ex- 
pansive use of the steam; and this has 
been considered in its relation to the non- 
receiver type of multi-expansion engines. 
Economy of installation and operation— 
the economy of the plant, the maximum 
kilowatt hours per pounds of steam sup- 
plied is really the question that mostly 
concerns stockholders and managers, and 
is therefore the true measure of value in 
comparing the economical performance of 
various installations. 

In the electrical service there are two 
distinct conditions to be met, supply for 
lighting and supply for railway work. In 
the former the load 4s quite uniform for 
a greater or less period and is not subject 
to the sudden and wide fiuctuations inci- 
dent to the latter service. This has made 
it possible to meet the demand for greater 
economy in electric light supply by one or 
the other of two representative systems 
in the arrangement and management of 
the steam plant; namely, the distributive 
and the disconnective systems. 

In the distributive system of arranging 
the steam power for lighting plants the 
subdivision of such powers into conveni- 
ent and usually duplicate units is carried 
out. This is on the principle now fully 
recognized as applicable to all types of 
engines, namely, that they have a certain 
economical range of load beyond which it 
may be necessary, though not desirable, 
to operate them. For large blocks of load 
permanently thrown on or off the station, 
other generating units are thrown into or 
out of service to meet such demands as 
they arise under any given set of condi- 
tions. While this is evidently more nec- 
essary for simple as well as non-condens- 
ing compound engines with somewhat 
limited range of economical load, it is none 
the less important in handling the usual 
compound and other multiple expansion 
engine units when operated condensing. 

This principle is right both in theory 
and practice. It recognizes the clearly de- 
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fined Jimits for the economical working of 
the engine as a unit. It is convenient of 
application, the engineer usually having 
two or more such duplicate units slowly 
turning under light steam, ready to be 
thrown in at about the time of the day 
when such increased loads are expected 
on the lighting circuits. It reduces the 
expense of operation, losses due to fric- 
tion, and the wear and tear of motive- 
power machinery. It enables the whole 
plant to be operated for electric light sup- 
ply at a nearly uniform rate of steam 
consumption per kilowatt-hour of output. 
A lighting station so arranged will be 
able to maintain a high load factor. It is 
more economical to meet an increase of 
load of from 500 to 1000 kilowatts, by 
throwing into service another 500-kilo- 
watt engine-dynamo unit than to attempt 
to supply both loads from a single 1000 
kilowatt unit. The extent to which such 
subdivision may be carried is of course 
governed by the probable character of the 
lighting service to be supplied. At first, 
two or three duplicate units will probably 
give sufficient range, to which may be 
added other similar units to meet the de- 
mands of expanding business. 

In the disconnective system of steam 
motive power for lighting stations a large 
triple or quadruple expansion engine is 
installed, so designed and constructed 
that one or more cylinders may be dis- 
connected or thrown out of gear to suit 
the load requirements for a few hours and 
insure a more economical working of the 
cylinders remaining in service. Such un- 
shackling of two or more connecting rods 
with other changes, takes but a small 
amount of time, it is true, but has not 
been found altogether meritorious. It 
may cause delay at a somewhat critical 
moment. It is a system that has been 
tried and found wanting at a critical time 
in the late war on the armored cruisers 
“New York” and “Brooklyn.” While the 
central station manager is usually able 
to provide for such an exigency, the same 
idea was entertained regarding the cruis- 
ers on the blockade off Santiago, namely, 
that to insure the greatest economy, one 
or more of the cylinders of the multiple 
expansion engines should be disconnected 
during ordinary duty, fully expecting that 


when the time for the extraordinary 


should arrive all of the cylinders and 
their gear could be connected up in short 
order. In general, it may be said that a 
dupilcate unit may be thrown into ser- 
vice with greater readiness and far more 
certainty of meeting the increased de- 
‘mand than by throwing into gear the 
parts of a disconnected multiple expan- 
sion engine. On the other hand, the dis- 
connected system invites engine builders 
to argue the advantages of large multiple 
expansion engines for first installment, 
to be afterwards loaded up as the work 
of business expansion goes on. It is a 
question of providing for the future in 
the first installation or of providing simi- 
larly for increased business by in- 
stalling duplicate units when the occa- 
sion arises. 

In the case of the disconnective sys- 
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tem it is apparent that changes at the 
engine itself are not the only ones called 
for, if any attempt is made to observe 
the underlying principles of the econom- 
ical working of steam. To change from two 
to three cylinders, from compound to 
triple working, should be met by cor- 
responding changes in the boiler pres- 
sure, dictated by the considerations of 
maximum economy. The same may be 
said of the change from three to four 
cylinders, from triple to quadruple ex- 
pansion. Such increased boiler pressure, 
it is true, may be provided for in one and 
the same boiler plant; but it has been 
found by experience better to provide 
separate high-pressure boilers for the re- 
quirements of the higher ratios of exparmr 
sion in triple and quadruple working 
Otherwise, high-pressure boilers hag 
been installed and kept in servic 
throughout and the pressure reduced 
through the use of reducing valves. 
These latter have been so designed 
and operated as to conduce to 


greater economy with the smaller num- 


ber of expansions through the slight 
superheating of the steam as it is reduced 
in pressure. 

The problem of speed regulation of en- 
gines in electric supply service is far 
more important in lighting than in rail- 
way work. It is also a more difficult 
problem in multi-expansion engines than 
in single or two-cylinder units operated 
usually by one or two valves. Further- 
more, the question of throttling compared 
with cutoff regulation will still be open 
until exhaustive experiments are made 
with both systems and with representa- 
tive engines of simple and multiple ex- 
pansion types under widest fluctuations 
in load. Until such a time, there are 
equally good reasons for throttling as 
for cutoff regulation, in order to main- 
tain uniform speed under change of load 
in the case of simple or multiple expan- 
sion engines fitted with valves of the 
common slide or piston type. The four- 
valve type of engine, whether of the Cor- 
liss or later design, occupies a field so 
distinctively its own and is operated 
within such limited range of speed that 
it is not likely to enter the field of the 
smaller high-speed direct-connected 
units, whether these latter be simple or 
multiple expansion. 

Regulation by throttling the initial 
pressure, in engines operated under a 
fixed cutoff, certainly has inherent ad- 
vantages at light loads. The greatly re- 
duced steam pressure through a properly 
designed throttle valve will be accom- 
panied with the slight superheating that 
is so desirable at light loads. It is hard- 
ly probable that the undesirable extreme 
will be reached in throttling regulation; 
that is, the case of the initial pressure 
being so low that the expansion is car- 
ried below the back pressure or atmos- 
pheric line, in the case of non-condensing 
engines. In high-speed direct-connected 
multi-expansion engines, upwards of 300 
horse-power or more, the English prac- 
tice is remarkable as presenting well- 
authenticated experiments which would 
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show that throttling regulations under 
these conditions is quite as economical 
as cutoff regulation, in the consumption 
of steam per indicated h. p. hour. In 
throttling regulation there are not the 
disadvantages due to high initial pres- 
sure at all loads with consequent varia- 
tions in steam losses by leakage, by ex- 
cessive frictional loss due to compression 
and the increased losses due to cylinder 
condensation, as in the case of cutoff reg- 
ulation. Moreover, the resulting eff- 
ciency in either case, when determined 
by reference to the work done and not 
merely by reference to the indicated h. p. 
—to the pounds of steam consumed per 
kilowatt-hour output at the switchboard, 
is found to be considerably in favor of the 
throttling system. 

The frictional losses and liability to de- 
rangement of complicated cutoff mechan- 
isms in these high-speed multi-expansion 
engines are additional points to be con- 
sidered in such an installation. The 
equal liability to be thrown out of ad- 
justment by wear or careless and igno- 
rant setting will lead to uneconomical 
steam distribution in cutoff mechanism 
that is not at all likely to occur in throt- 
tling regulation. With these types of 
engines throttling regulation may be 
brought within quite as narrow a range 
and by refinements of design and con- 
struction will be found to give as close 
regulation as the cutoff mechanism. The 
effect of fly-wheel inertia is important in 
either case and, if not supplied by the 
heavy armatures of the generators, must 
be otherwise provided for. The value of 
this is so important in speed regulation 
that it is of itself sufficient to more than 
offset the disadvantages of one system 
compared with the other, if introduced to 
such an extent as to make it a controlling 
factor in comparing the regulation by 
throttling to that of cutoff mechanism. 

Regulation of speed by variable cut- 
off is the controlling feature of almost 
all types of engines in this country. In 
the older engines of the compound and 
triple expansion type such regulation was 
obtained by a variable cutoff on the high 
pressure cylinder alone. It proved en- 
tirely satisfactory for steady loads or 
those only slightly variable, as in the 
case of mill engines, and in electric light 
service. Such method, however, proved 
very unsatisfactory, both from the stand- 
point of close regulation and of good 
economy, when electric railway service 
came into vogue with its sudden and 
wide fluctuations in loads. It is possible 
to obtain quite close regulation in large 
multiple expansion units and without 
dctriment to economical working even in 
railway service. 

Simultaneous control of the cutoff 
valves on each cylinder of a multiple ex- 
pansion engine has been found practicable 
and satisfactory. In this manner the dis- 
tribution of steam in each cylinder may 
be made more or less proportioned to its 
size and to its share of the total load. 
Under certain conditions of such service 
it may be necessary to sacrifice, for a mo- 
ment, economy to regulation. This is apt 
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to occur in the case of the receiver types 
of multiple expansion engines at moments 
of extremely light loads due to early cut- 
off in each of the cylinders. The back 
pressure is increased in the receivers act- 
ing as a brake upon the engine, and likely 
to give an aggravated case of negative 
power by forming a looped indicator dia- 
gram. This may be provided for, how- 
ever, by allowing considerable “drop,” as 
it is called, in the receiver, which drop in 
pressure will be greatest under heavy 
loads and least under light loads. Of 
course, with a fixed back pressure such 
looped indicator cards and consequent 
negative power are equally detrimental 
to good economy. 

In a future number the influence of vari- 
ous accessories upon the economy of the 
different type of engines will be discussed. 
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EFFICIENCY OF SMALL MOTORS. 


BY ALTON D. ADAMS. 

Owing to the extended and extending 
use of small electric motors of from A to 
10 h.p. capacity, the greater part of power 
distribution being in these units, much im- 
portance attaches to efficiency in such 
machines. 

The word efficiency is frequently used in 
various senses, but is intended here to ex- 
press the ratio of mechanical power given 
off by the motor, divided by electrical 
power entering at the brushes. 

Efficiency, as here used, means the above 
ratio when the motor is doing full rated 
work, unless stated to apply at some defin- 
ite fraction of load. 

Various features of motor construction 
are sometimes stated as direct factors in 
motor efficiency, which are at most but 
secondary in their effect, or may have 
their influence entirely offset by other fea- 
tures. 

For example, efficiency is said to de- 
pend on the shape of teeth or area of arma- 
ture core, extent of pole pieces, length of 
air gaps, area of magnet core, number of 
turns in armature winding, and the length 
or depth of magnet coils. 

The facts are that any one of these fea- 
tures may be varied within wide limits 
without material effect on efficiency, pro- 
vided other parts are made to correspond. 

Thus electric motors of various makes, 
having about the same efficiency, vary, for 
the same capacity and voltage, by more 
than 50 per cent in magnet core areas, 60 
per cent in armature turns, 100 per cent in 
‘length of air gap and more than 100 per 
cent in depth of magnet winding. 

A more definite idea of the character and 
location of the several losses in- motors will 
enable purchasers to very nearly determine 
the efficiency in any case by very simple 
means. 

All energy lost in electric motors usu- 
ally comes under the three following heads: 

1. Loss in armature and magnet wind- 
ings. 

2. Losses in iron cores and poles. 

3. Losses by friction of bearings, com- 
mutator and air. 

The losses in armature and magnet wind- 
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ings are easily calculated when the resist- 
ance of each in ohms, also when the volt 
and ampere capacity of a motor, are 
known. 

Armature resistance, depending on the 
size, length and quality of wire used in 
winding, being once fixed, cannot be 
changed by any variation in section of ar- 
mature core, shape of teeth, or length of air 
gap. 

In the same way, magnet coil resist- 
ance, depending on size and weignt of 
wire, fixes the loss for magnetizing power, 
and this cannot be varied by any change in 
pole pieces or area or length of magnet 
core. 

If size and length of armature wire are 
not known, the armature resistance may be 
easily found by noting volts between 
brushes when a current as nearly as pos- 
sible equal to the full capacity is sent 
through the armature, the magnet coils be- 
ing disconnected and armature at rest, by 

volts 


ohms 

As the volts between brushes will in 
many cases be small, a voltmeter reading 
to tenths should be used for the above read- 
ing. 

When the armature resistance is known, 
the rate at which work is lost in it can be 
found from the formula, watts = (am- 
peres)? X ohms, the amperes used in this 
formula corresponding to ſull load of 
motor, and the ohms being those found for 
the winding. 

If magnets are series wound, the resist- 
ance and loss in winding can be found by 
the same means as for the armature. 

Should magnets be shunt wound, an am- 
meter reading at least to tenths should be 
connected in coils when they are taking 
current from the supply line at rated volts 
of motor. 

The reading in amperes and the volts of 
line give the expenditure of watts in mag- 
net coils from the formula 

Watts = volts X amperes. 

Iron losses may be conveniently divided 
into those from local currents and those 
from hysteresis. 

Local current losses occur in pole pieces 
when armature slots and air gap are not 
properly proportioned; also in armature 
cores when the discs are not properly in- 
sulated from each other. All these losses, 
however, are reduced below one per cent 
in well-designed motors. 

Hysteresis losses result from magnetic 
reversals in the iron armature core, and 
cannot be avoided, but their amount can 
be maintained at a small figure by the use 
of the best iron or steel ſor the purpose. 

The amount of loss due to hysteresis de- 
pends on the weight of iron in the arma- 
ture core, the saturation, or webers per 
square inch of section, the rate of reversals 
and the quality of iron used. 

As the quality of iron and the saturation 
of armature core cannot be easily found 
after a motor is completed, it is not con- 
venient to find the hysteresis loss inde- 
pendent of friction, but for motors from 
1 to 10 h. p. of good makes, hysteresis losses 
are from I to 3 per cent. 


the formula, amperes = 
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Work is done to overcome friction in a 
motor between shaft and bearings, brushes 
and commutator; also between the arma- 
ture body and the air. 

The most ready and convenient way to 
determine the sum of hysteresis and fric- 
tion losses in an electric motor is to con- 
nect the unloaded armature, together with 
a voltmeter and ammeter, to the supply 
mains of the rated pressure, and then note 
volts and amperes at the armature ter- 
minals. 

The watts found from these readings in- 
' clude nearly all the friction local current 
and hysteresis losses whatever the load; 
also an additional loss due to noted am- 
peres flowing through the armature re- 
sistance. 

The loss due to armature resistance when 
the motor runs empty is found from the 
formula, watts = (amperes)? X ohms, in 
which the amperes is the armature current. 
This loss in watts being deducted from the 
total watts for free operation, represented 
by watts = volts X amperes, leaves the 
total watts lost as local currents, friction 
and hysteresis. 

Watts due to loss in armature-winding 
with full rated current, plus watts lost in 
magnet coils, plus watts due to local cur- 
rents, friction and hysteresis, as obtained 
above, give a sum total of losses in the 
motor at full load. 

The total watts taken by the motor from 
the line, at full load, minus the total losses 
as above found, and then divided by the 
total watts, gives the motor efficiency, 
which may be expressed by the formula 
Efficiency = 
total watts from line — watts lost in motor 

total watts from line. 

To show about what may be expected in 
motor efficiency, the accompanying table 
has been prepared, giving watts lost in 
armature winding, magnet coils and for 
friction, local currents and hysteresis com- 
bined, also fuli load efficiency for motors 
from V to 10 h. p. as commonly made by 
first class concerns. 

Poorly made motors of much worse 
efficiency than given in the table can be 
found on the market, and it is also true that 
motors of better efficiency can be had, but 
the table is intended to show efficiencies 
which any well built motor may be ex- 
pected to show. 

Watt losses in armature and magnet 
windings shown in ‘he table are what the 
writer knows to exist in many motors now 
on the market, by actual computations 
based on the resistance of these windings. 

Watt losses due to friction, hysteresis 
and local currents are based on data from 
various sources and correspond very nearly 
with many actual tests. 

Motors of various makes will be found to 
vary in relative watt losses of armature and 
magnet windings; some motors, for ex- 
ample, have a much larger loss in the arma- 


ture coils than above indicated, with a cor- 


responding decrease of loss in the magnet 
winding. 

Motors with windings proportioned in 
the last named manner are intended to 
give a high efficiency at partial loads, but 
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there is more tendency to spark on change 
of load and overload than with the more 
usual proportion of windings. 

As may be noted from the table, losses 
due to hysteresis, local currents and friction 
are in most cases greater than the winding 
losses, contrary to the more common idea, 
and in the matter of local currents and 
friction some gain in efficiency may be ex- 
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Cost of constrution is the present, and 
seems likely to remain in the future, the 
practical limit of efficiency, the fact being 
that present efficiencies can be somewhat 
increased if expense is not regarded. 

In the case of a 10-h.p. motor, the effi- 
ciency can be readily raised to above 90 
per cent, but at a considerably increased 
cost. 

As motor users come to understand the 
relation between motor efficiency and cost 
of power, efficiencies may be expected to 
approach the absolute limit. 


COMPRESSED AIR AND LIQUID AIR 


The scope of electrical engineering is so 
great that a new development in almost 
any branch of the mechanic arts is of 
immediate interest to electrical engineers, 
hence the interest taken by this class in 
the recent revival of compressed air trac- 


PONER. ELEC. 
DIAGRAM OF AIR LIQUIFYING APPARATUS. 


tion in New York City, following as it 
does so closely upon many optimistic 
statements about liquid air, a commod- 
ity so new that fallacies concerning it are 
dificult to disprove. In the storage of 
power by means of compressed air, the 
air is, as a rule, compressed to several 
thousand pounds per square inch in order 
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to economize space. It is then expanded 
through a reducing valve to a pressure 
of perhaps 150 or 200 pounds before it is 
used. 

With liquid air it will be possible to 
economize to a far greater extent in space, 
and that without the use of heavy and 
expensive steel flasks and the dangers 
that accompany extremely high pressures. 
The air that could be compressed with a 
pressure of 1000 pounds to the square inch 
into a tank with a volume of 11% cubic 
feet, would only fill 1 cubic foot in the 
liquid state and could be kept in the lat- 
ter under no pressure but with a free 
vent to the atmosphere, the vaporization 
being minimized by careful heat insula- 
tion, which would be necessary on ac- 
count of its extremely low temperature, 
which would be about 300 degrees below 
zero F. 

The extravagant claims recently made 
concerning the power which liquld air 
will exert give a false idea that it con- 
tains a great amount of stored energy, 
which is quite the reverse of the case, 
the liquid state representing the absence 
of energy from a given amount of air. 
To obtain any power from it it must nec- 
essarily be given heat just as water must 
be subjected to heat to obtain power 
for the steam engine, and just as com- 
pressed air is heated in the traction sys- 
tem now operated in New York City. 
The most glaring fallacy concerning air 
recently published is the statement to 
the effect that by using a certain amount 
of it in machines a greater amount can 
be generated. That this violates the fun- 
damental law of conservation of energy 
has been vehemently stated, but is a difi- 
cult matter to prove, in that the liquifac- 
tion does not consist in giving energy to 
air, but in taking energy from it. 

In a sense liquid air does generate it- 
self when made by the prucess invented 
by Dr. Linde of Munich and adopted by 
Mr. C. E. Tripler of New York, the insti- 
gator of some of the failacies. The gen- 
eral principle of the apparatus is shown 
in the accompanying diagram, where A 
is a pump compressing air to several 
thousand pounds pressure per square 
inch in the receiver B, where it is cooled 
and passed at full pressure into. the inner 
tube of the concentric pair of tubes coiled 
as shown at C. The air is allowed to es- 
cape through a valve D, into chamber F, 
fitted with a vent through the outer tube 
of the coil, and thence to the atmosphere 
at F. By a well known law of thermody- 
namics, a perfect gas, when it expands | 
without doing mechanical work as 
through an orifice, does not change in 
temperature, but if the gas is so com- 
pressed as to approach the condition of a 
saturated vapor, it will, when expanded 
through:an orifice, be reduced in tempera- 
ture. This is the principle of ammonia 
and carbonic acid gas refrigerating ma- 
chines. 

The cooled air escaping from orifice D 
rises through the outer tube of the coil 
and further cools the incoming high pres- 
sure air in the inner tube, which becomes 
still cooler in expanding through orifice 
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D, until finally the temperature becomes 
so low that part of the air expanding from 
D is liquified. It will be seen, however, 
that the liquifaction absolutely requires 
compression which absorbs power, and 
this power is enormously greater than 
any that can be obtained by the most 
perfect machine, utilizing all the power 
which the air would give in re-expansion 
to the atmospheric condition under nor- 


mal temperature. 
— — 


LIGHTNING AND LIGHTNING AR REST ERS. 


BY HENRY E. RAYMOND. 


The discussion which has been started 
relative to the behavior of different types 
of lightning arresters, under certain fixed 
conditions, has proved very interesting to 
me, and I trust that others have also been 
interested to an extent which will warrant a 
rather more extended recital of experi- 
ments in this line, and the conclusions 
reached thereby. Some years ago I was 
interested personally in the disastrous 
effects of lightning on high tension lines, 
and came to the conclusion that either 
there was not enough known concerning 
the action of these discharges, or that what 
was known was insufficiently or improper- 
ly applied. 

Most of the troubles were caused by 
using arresters with too great a striking 
distance, and conversely by the destruc- 
tion from arcing of arresters having a low 
point of break-down. The conditions 
varied so greatly that it seemed impossible 
to strike the mean relation. After reading 
every thing I could find on the subject, I 
made a lot of crude and rather blind ex- 
periments, using the Leyden jar arrange- 
ments, as described by Prof. Lodge, and 
also using static electricity from belts in 
connection with condensers. 

I tried the old idea of stringing two wires 
parallel, and grounding one. The ground- 
ed wire would divert a brush discharge 
from the insulated one, and diminish the 
volume of a disrupted one. Then I tried 
a lot of equally simple experiments with 
high potential and commercial frequencies. 
The whole lot did not amount to much, ex- 
cept in that they showed a difference be- 
tween their results and the action of a line 
discharge, and consequently suggested 
doubts as to their value. 

Th actual behavior of all my devices 
connected with an overhead line was very 
noticeably different from the results pict- 
ured by Prof. Lodge, and later by Mr. A. 
J. Wurts. 


It was once stated to me that a high 


ohmic resistance in the shape of a tank of 
water, if connected directly from the line to 
earth, would tend to dissipate the charges 
on a line. I tried this, and found that un- 
less the tanks were very large, or unless a 
prohibitive current leakage was allowed, 
there would be little tendency for any 
discharge to earth through the tank. A 
short length of tank in series with a gap, 
however, has done very effective work. 

I let this experimenting drop for a year 
or so, and took notes on the action of a 
number of different types of arresters in- 
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stalled on working lines. The arresters 
were so Situated that they could all be ob- 
served at one time from one point, and the 
discharges which passed through each 


counted and critically noted. It is the 
purpose of this article to compare the be- 


FIG. 1.— RESISTANCE FRAME, INDUCTION 
COIL. 


havior of the sparks, which jumped the 
arresters, with that of artificially produced 
discharges, which were applied to similar 
arresters under similar conditions. The 
primary idea was not to find which of two 
or more arresters presented the least oppo- 
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FIG. 2.— RESISTANCE FRAME, HOLTZ 
MACHINE. 
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sition to a disrupted spark, but to obtain 
sufficient data from which to draw reason- 
abiy correct theoretical inferences. In- 
cidentally, it was expected that the best 
form of gap and path would be found, and 
that also it would be found to what extent 


FIG. 3.—RESISTANCE FRAME, HIGH POTEN- 
TIAL TEST. 


the best forms were influenced by dynamo 
current, etc. 

As may be seen in the cuts given here- 
with, the experiments were conducted 
along different lines and under several sets 
of conditions. The primary sources of 
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FIG. .- ARRANGEMENT TO TEST RESISTANCE 
OF VARIOUS LENGTHS, FORMS AND VOLUMES. 


electrical tension were an induction coil, a 
Holtz plate machine, and a high potential 
transformer. It was developed early that 
the number and disposition of Leyden jars 
did not materially affect the value of the 
tests. That is to say, that apparently the 
most trying conditions under artificial 
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means of discharge was when but few jars 
were employed. Therefore, as a matter of 
convenience, the final experiments were all 
made with the jars arranged as in Fig. 1. 

In order to determine the relative impe- 
dance or reactance of ohmic resistances 
equal in length, but unequal in resistance, 
when placed in the path of a disruption 
discharge, the device B in Fig. 1 was 
made. The same arrangement was tested 
as shown in Fig 2 and Fig. 3. A is the 
source of energy; B, the frame holding the 
rods; C is an adjustable gap in series with 
the path of discharge, and D is an adjust- 
able gap in multiple with the resistances. 
These resistances, which varied from 10 
ohms to 5000 ohms, were arranged parallel 
to each other. One end of each was joined 
to a common connection, the others sepa- 
rated by small equal distances from a rod 
which constituted the other side of the gap 
under test. 

It is interesting to note that in these 
cases the sparks when once started were 
identical for respective resistances. The 


very high frequency of the Leyden jars 


discharge and the low frequency trans- 
former spark were both affected by the re- 
sistance in that the volume or quantity of 
discharge was for each rod inversely pro- 
portional to the resistance. The Leyden 
jar discharge took a longer no-resistance 
gap than the high potential transformer 
discharge did. The rods of lower resist- 
ance, from 10 to 60 ohms, appeared to have 
about equal effect on the discharge used. 

Using the Leyden jars, the gaps were then 
varied so as to obtain equivalent striking 
distances, and as near equal volumes of 
discharge as possible. It will not be neces- 
cary to give all the figures in detail. The 
highest resistance had in series with it a 
gap one-third the length of the metallic 
gap, and one-half the length of those in 
series with the lower resistances. The 
longer the gap at C, the greater was the 
voltage and quantity of the discharge, and 
the more marked was the opposition of the 
resistance to the passage of the discharge. 

The arrangement in Fig. 4 was used to 
test the relative opposition of resistances 
of various lengths, forms and resistance. 
It was found in one case that when C held 
a resistance of 340 ohms 24 ins. long it 
offered as great a resistance as did B when 
it held a resistance of 2500 ohms 6 ins. 
long. This increase of impedance due to 
length is especially noticeable in the use 
of Leyden jar discharges. To a lesser ex- 
tent it is noticeable on line discharges, as 
evidenced by the non-success of long tanks 
to ground, and the success of same when 
shortened and put in series with a gap. A 
considerable length will tend to retard the 
discharge if it be of equivalent resistance. 
An exceedingly small surface, however, 
will do so to a greater extent. 

It has been asked lately why discharges 
do not “leak” away from a railway line 
through the car lamps. Probably for the 
same reason that my line discharges would 
not pass through the long tanks directly 
to ground. The length is too great for the 
resistance and cross section and cor- 
responding surface. In spite of this, 
though the discharge frequently passes 
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through several lamps, short-circuiting the 
others, I will venture to state that there 
are more instances of this than of motor 
burn-outs.- 

The natural conclusions which would be 
drawn from the results of these experi- 
ments are that where a resistance is placed 
in the path of a discharge, it offers a 
choking effect, and tends to impose a 
greater opposition than a certain relative 
gap would; and that an arrester contain- 
ing in its circuit an.ohmic resistance would 
be less effective than one consisting solely 
of metallic discharges. The suppression of 
the dynamo current must be provided for, 


however, and this in the no- resistance 


types necessitates a somewhat longer gap. 
There are, of course, certain relative values 
for resistance and gaps in parallel to ob- 
tain equal sparking conditions, but these 
values vary so much with the nature of the 
discharge that no definite relation can be 
determined from these tests for the prac- 
tical conditions of service. 

Besides the action of varying discharges 
influencing the relative proportions of re- 
sistance and gap in parallel, is the very im- 
portant factor introduced by the size of 
machines. We all know that an arrester 
may be designed which will readily prevent 
passage of current from a small dynamo or 
plant, but which, when placed on a cir- 
cuit operating from large ones, will hold 
an arc every time. 

A non-arcing arrester will interrupt an 
arc from moderate sized machines with 
three gaps 1/64 inch for each 1000 volts. 
In order to interrupt an arc backed by sev- 
eral thousand kilowatts this same arrester 
will often need as much as from 5 to 8 gaps 
for each 1000 volts. 

The arrester with resistance in circuit has 
the advantage in that the resistance prac- 
tically eliminates the factor which the size 
of plant kilowatt capacity introduces. 

While it is probably true that these little 
experiments may give us an idea as to the 
possible action of an arrester on a line wire 
in commercial operation, it is not likely 
that they will prove in any way conclusive. 
It is a dangerous matter to jump at con- 
clusions when considering such an agent 
as lightning and its effects, and, recogniz- 
ing this danger, I have spent a number of 
years observing, at all times of the day and 
night, the actual behavior of discharges 
from lines when in operation and when 
idle, and have collected a considerable 
amount of data on the effects which resist- 
ance, different gaps, air, mica, etc., have on 
the visible action of electrostatic dis- 
charges. Comparison between these re- 
sults and those from the artificially pro- 
duced spark showed a marked dissimi- 
larity. 

It was easy to prove that the Leyden jar 
discharges were of high frequency, and to 
note the effect this frequency had upon the 
various experiments made. The rapidity 
of oscillation naturally made the insertion 
of resistance a marked factor, and the ab- 
sence of inductance in any amount made 
more pronounced the tendency of the dis- 
charge to jump the metallic gap with no 
resistance in series, in preference to one 
which contained a certain ohmic resistance. 
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I believe that the common idea that light- 
ning discharges possess enormous fre- 
quency of oscillation is a fallacy, and that 
the Leyden jar discharges have a fre- 
quency far in excess. It seems probable 
that under most conditions atmospheric 
discharges have a frequency of but a few 
thousand periods, or even a few hundred, 
while these condenser ones have oscilla- 
tions of several hundreds of thousands. 

It was noticeable in the Leyden jar tests 
that the lower the voltage of discharge, the 
less was the factor of impedance intro- 
duced by the resistance. That is to say, 
the less the exciting current and the shorter 
the series gap, C, the less the tendency to 
avoid the resistance; and conversely, the 
greater the quantity and voltage of dis- 
charge, the greater the tendency to avoid 
resistance. Now, from these facts we may 
deduce readily the following ideas: 

First, that discharges of low frequency 
are much less affected by resistance than 
are those of high frequency, and, as a 
corollary, a discharge but slightly opposed 
by resistance is presumably of low fre- 
quency. Second, the greater the capacity 
of the circuit, the less resistance influences 
the discharge. Third, that a circuit con- 
taining great inductance and capacity will 
permit of discharge but slightly affected by 
the resistance in circuit, if in short lengths. 
These hold good for moderate lengths of 
resistance with reasonable surface, and are 
influenced by the amount of resistance in 
ohms much less than by the length of the 
same. 

As to the conditions tending to produce 
these factors, we may judge with consid- 
erable accuracy. We know that the higher 
the capacity and self-induction of a con- 
denser and the connecting circuit the lower 
will be the frequency of the discharge oscil- 
lations. We know that the larger the ca- 
pacity of the condenser, the lower will be 
the voltage a certain charge can produce. 

With these considerations in view, we 
can hardly place much value upon such 
laboratory experiments as I have described 
here, and such as have been referred to 
from time to time. The circumstances at- 
tending the action of long overhead lines 
would be difficult to approximate in the 
laboratory. We might obtain a relative 
capacity and an equal induction, but not an 
equivalent one. 

We could not approximate the many ex- 
ternal influences. We could not produce 
a discharge similar to atmospheric ones, 
in their low frequency, without a capacity 
in condensers and an inductance which 
would be impracticable from their dis- 
tributed condition. 

One might naturally ask here, “why 
should I not place my confidence in labora- 
tory tests, and what known reason is there 
on which to base distrust of their value?” 
The best answer I could give would be a 
description of some observations and ex- 
periments I have made with arresters con- 
nected to a line. It will not be necessary 
in this case, any more than in the descrip- 
tion of the jar experiments, to go into any 
great detail, nor to give many of the figures 
and tests, so I will just give a few of the 
most distinctive ones. 
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One of the first to suggest itself was the 
arrangement shown in Fig. 6. The pur- 
pose of this was to see what benefit a re- 
actance coil was in a line wire. It had 
been supposed that this coil would offer a 
great impedence to the supposedly high 
frequency discharges. It apparently did 
nothing of the sort, for, with no machine 
on the line at this point, the discharge 
would jump both arresters about equally 
well, although the arrester B was the 
choice. When the machine was running, 
the tendency for B to discharge was far 
greater, and B would often rapidly dis- 
charge, while A was entirely inactive. 


REACTANCE COIL 
81 TURNS 


* 
GROUND 
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5. — ARRANGEMENT TO TEST COMBINED 
EFFECT OF RESISTANOE AND GAP. 


FIG. 


This I lay to the fact that the capacity of 
the dynamo with the small inductance of 
the section, as compared with the whole 
line, produced discharges of high fre- 
quency, which were beaten back from A by 
the coil in the line, and had to pass B. It 
is not difficult to picture the possible re- 
sult of the practice, now so common, of 
putiing in choke coils indiscriminately and 
providing no discharge path from the 
dynamo side of the coil. 


COLL.CTOR 
1 


2500 VOLTS 
XS LINE 2500 VOLTS 


Nie 5 
AEACTANCE COIL 
31 TUANG 
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FIG. 6.— ARRANGEMENT WITH CHOKE COIL. 


Fig. 5 shows an arrangement designed 
to test the combined effects of resistance 
and gap form. As may be seen, A has six 
gaps 1/64 in. each, and no resistance; B 
has two gaps 1/32 in. each and 6o ohms re- 
sistance, 6 ins. long, 34-in. diameter; C has 
one gap 1/32 in. and 6600 ohms in series. 

In a future issue the results of experi- 
ments on li les in service will be recounted 
and discussed. 

— . — ͤä — 


The Sale of the Fort Wayne Property. 
The Fort Wayne Electric Corporation’s 
plant and other property were purchased 
by the General Electric Company at the 
receiver’s sale on April 18th for $356,400, 
of which sum $185,000 was returned to 
the General Electric Company for the de- 
benture bonds of the Fort Wayne Corpo- 
ration which it held. The balance, with 
collectable accounts, etc., amounting to 
$150,000, will be disbursed in part pay- 
ment of the indebtedness, which is $900,- 
000. 
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, ECONOMIES FOR SMALL MANU- 
FACTURERS. 


BY LYMAN C. REED. 


Some very recent and glaring examples 
of the energy wasted through ignorance, 
by small manufacturers, having come un- 
der the notice of the writer, it seems that 
a profitable field for the consulting en- 
‘gineer should be open in this direction. 

Small manufacturers when within reach 
of a central station, as a rule, prefer 
electrical energy to other forms, as it is 
the cleanest and easiest to handle, and 
in most cases by far the cheapest. That 
the proprietor fails to study his needs 
before buying his motor or installing his 
machines and shafting, is frequently the 
cause of a certain waste of energy which 
shows each month on the meter bills, but 
is not otherwise perceptible. It is this 
class of installations which are discussed 
below, with the endeavor to point out 
the main errors which occur in the origi- 
nal setting up of the machinery and mo- 
tor. 

We will take, for example, the case of 
a small printing establishment which 
came under the writer’s direct notice, and 
give in detail the results accomplished 
by a careful test of the machinery and 
motor. The machinery consisted of three 
small “donkey presses” belted to one line 
of shafting, and capable of being run by 
foot power if the current from any cause 
failed. To the same shaft was belted a 
countershaft, from which a large press 
was operated. The belts were abnormal- 
ly heavy, being from 6 to 8 inches wide, 
the proprietor evidently being under the 
impression that he was using a great deal 
of power. 

The motor, a five h. p. Eddy bipolar 
500-volt machine, ran at 1800 r. p. m. and 
was belted to a counter-shaft, which, in 
turn, ran the main line of shafting at 150 
r. p. m. The efficiency of the motor was 
found to be 80%, and the total work re- 
quired of it was 2.3 h. p., including the 
amount consumed in running the motor. 
It was found that 1 h. p. was being used 
by the motor alone, and 1.3 h. p. for the 
total work required, with everything run- 
ning at full load. The shafting was found 
to consume 0.6 h. p., leaving only 0.7 h. p. 
to represent work done. The enormous 
loss is readily appreciable, as only 30% 
of the power consumed was available in 
actual work. 

An efficient remedy was applied by cut- 


ting down the belts and changing the mo- 


tor from 6 h. p. to 2 h. p. The small mo- 
tor had the same efficiency as the larger 
one, namely 80%, and ran at 1950 r. p. m. 
Pulleys of the same size were used, 80 
that 8% more work is now done in the 
same time. The 2 h. p. motor requires 
Only 0.4 h. p. to operate empty, thus sav- 
ing 0.6 h. p. and bringing down the total 
load to 1.7 h. p., which is well within the 
rated capacity of the motor. As the large 
press is used only for a few hours per 
day, the average working load is about 
1.2 h. p., against a former average of 1.8 
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h. p., giving a net saving of 33 1/3% in 
the operating expenses of the installation, 
with 8% more work accomplished. A to- 
tal saving of about 40% is made by the 
change. The shafting and machinery 
were all in good order and apparently, to 
the proprietor, everything was ship shape. 
This illustration is only one of the many 
which come to the writer’s notice and 
which emphasize the fact that a little 
money spent at the start in obtaining ex- 
pert advice would, in the end, very great- 
ly benefit the manufacturer. 

Shoe manufacturers, as a rule, use mo- 
tors often of twice the capacity they need, 
simply because they are ignorant of the 
amount of energy required for the ma- 
chines they have. The machines may be 
all labeled with the amount of power re- 
quired to run them, and in figuring up 
the size of motor they wish to buy, these 
amounts are generally added together to 
obtain the: ze required. As a matter of 
fact the peil od a machine is not in use 
equals and often exceeds the time it is 
running, and the general average where 
a large number are running is about half 
the rated output of the motor. 

An illustration will probably be the 
best way of clearly showing the losses in- 
cident to lack of forethought in this direc- 
tion. A shoe factory, running some 20 
machines for the various processes of 
shoemaking, installed a 20 h. p. multipo- 
lar motor of a standard make, running at 
850 r. p. m. The load, when everything 
was on loose pulleys, averaged about 5 
h. p., including the losses within the mo- 
tor. f 

The general operating load averaged 
from 7 to 10 h. p., never going above 
the latter figure. The motor, running 
empty, took 2.66 h. p., shuwing that its 
efficiency had been sacrificed to speed. 
The number of hours the motor ran was 
carefully recorded and it was found from 
the record of a Thomson recording watt- 
meter that the average throughout the 
month was 8 h. p. The efticiency of the 
motor under this load, therefore, falls as 
low as 66 2/3%. 

The prime remedy to be applied in a 
case of this sort is to install a motor of 
10 h. p., with an efficiency of 90%, which 
is easily attainable by increasing the 
speed to say 1500 r. p. m. A total sav- 
ing of 21% is accomplished at the aver- 
age load of 8 h. p., and 23 1/3% if the 
load averages 10 h. p. 

On an average net bill of $100.00 per 
month, the amount saved by substituting 
the 10 h. p. motor for the 20 h. p. is $250.00 
a year beside the first cost of a 10 h. p. 
motor being about 1/3 less than a 20 h. p. 
The average manufacturer without a me- 
chanical or electrical education is com- 
pletely at the mercy of contractors, who, 
of course, try to sell as large a motor as 
possible and put up as much shafting 
and pulleys as they can well crowd in. 

Numerous examples could be given of 
first class installations where all the ma- 
chinery and apparatus were the best ob- 
tainable, and yet certain wastes were 
taking place which could in no wise be 
ascertained without a thorough test. It 
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is almost safe to say, and we do not say 
it without ample data at hand to prove 
the assertion, that an average of 15 to 20% 
can be saved on the common run of in- 
stallations of a similar character after 
carefully looking into the conditions 
which exist. 

A prolific source of wasted energy was 
the now almost obsolete belted elevator 
where the motor and shafting ran all day 
irrespective of the service required of the 
elevator car. As high as 90% of the en- 
ergy used has been found to be consumed 
in simply running the motor and shaft- 
ing. 

As a rule what goes up in an ele- 
vator eventually comes down, hence the 
only energy that should be required is 
the overcoming of the frictional resist- 
ance occasioned by the movement of the 
car and its necessary appointments. This 
of course has never been fully attained, 
but the present method of direct connec- 
tion reduces the loss to the minimum ob- 
tainable from smooth running and well 
designed machinery. 

Manufacturers are sacrificing to slow 
speed the efficiency of their motors, as 
recent tests on some of the best makes 
show. A bipolar 18 to 20 h. p. motor 
running at 1500 r. p. m. should not take 
over 1 h. p. running empty, if well de- 
signed, and the increased power con- 
sumed in reducing the speed by a counter- 
shaft—should space for a large pulley be 
lacking—should never exceed 0.2 h. p. 

The essential point in buying any motor 
is to ascertain its efficiency and then get 
as small a motor as possible to do the 
work required. A slight overload for a 
few minutes, or even an hour’s duration, 
will not hurt the machine, and the nearer 
the motor is worked to its full capacity 
the greater amount of available energy 
can be utilized at the machines. 

The cheapening of a product always 
produces an increased demand and more 
universal application, and along these 
lines it will be found of great benefit to 
the central station to help as far as pos- 
sible in seeing to it that the ignorant con- 
sumer is not uselessly wasting the energy 
for which he pays. 

Many complaints by consumers are 
made in a general way on high bills. The 
meter is tested and found correct, no sa- 
lient defects are noticed by the adjuster, 
and the payment of the bill is demanded 
on its merits. A little care and a close 
attention to the consumer’s needs by the 
central station would, in many cases, pre- 
vent hard feeling and at the same time 
secure an ardent advocate of the use of 
electricity as a motive power. 

The many uses to which electricity is 
put in the running of all sorts of ma- 
chinery make the study of efficiencies 
and the resulting economies in opera- 
tion a profitable as well as fascinating 
one. The kaleidoscopic nature of the 
problems presented keeps the electrical 
engineer constantly on the alert and 
makes the time-worn battle cry, “A penny 
saved is a penny earned,“ the slogan of 
the onward march of electrical develop- 
ment. 


May, 1899.] 


CEEE 


AMERICAN ELECTRICIAN 


— 


Among our Foreign Contemporaries š 
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Electrical Energy from Blast Furnace 
Gases.—Much has been written lately in 
the foreign journals calling attention to 
the enormous waste of energy in the 
gases which escape from blast furnaces 
for the manufacture of iron from its ores. 
These wastes are so enormous that the 
power from a few furnaces would be 
enough to run quite a large central sta- 
tion. Not only is there a waste in the 
gases which escape unused, but those that 
are used for heating boilers are also large- 
ly wasted because they are not well 
adapted for running steam boilers. A re- 
cent article by Mr. Witz in “L’Eclairage 
Electrique” gives some figures which are 
of interest and give a very good idea of 
this.enormous waste. A hundred ton fur- 
nace, for instance, wastes about 2000 h.p. 
in the gases, part of which is used for 
auxiliary machinery, leaving, however, an 
enormous amount which is absolutely 
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engines only about 3.5 cu. m. of these 
gases is required per h. p. hour, and at 
this rate, if the gases now used in the 
boilers are consumed in gas engines in- 
stead, the horse power obtained would be 
2381, instead of 380, as at present with 
steam engines. This would involve the 
use of very large gas engines, which have 
heretofore been considered impracticable, 
but they are now being built for 200 and 
even 500 h. p., the latter .with double cyl- 
inders being readily increased to 1000 
h. p. An engine for 180 h. p. at 87 per 
cent. ignitions is shown in the adjoining 
illustration, which will give some idea of 
the size. 

The diameter is 800 mm., the stroke one 
meter and the speed 105 revolutions; it 
appears that there is one ignition for 
every four movements of the piston. It 
has run continuously for 120 hours with- 
out a single premature ignition. The 
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wasted and could be utilized by electrical 
transmission. Furnaces of 150 to 200 tons 
capacity are not rare, there being one in 
America using even 700 tons every 24 
hours, in which the material for combus- 
tion is reduced to three-quarters or a 
ton per ton of iron. A thermic balance 
sheet is given in which the heat units 
for 24 hours have been worked out, which 
shows that the charge of about 92,000 kg. 
of coke contains 629 million heat units; 
to this must be added 416 million which 
is recovered from the re-heaters, making 
a total of 1045 million. That consumed 
by the chemical reactions in the furnace 
amount to 182 million; that utilized for 
re-heating 473 million; that utilized for 
the production of steam 50 million, leav- 
ing about 340 million calories, or over 
half that in the coke, as wasted energy 
escaping with the gases. The portion 
which develops steam for the engines is 
utilized. very uneconomically at the rate 
of at least 22 cu. m. of gas per indicated 
h. p. hour, which is at the rate of only about 
8 per cent. efficiency. With the aid of gas 


tests made were made by that writer him- 
self, who is an authority. It is proposed 
to use the remaining 1900 h. p. from a 
hundred ton furnace to operate the dyna- 
mos of a central station for distributing 
the power. A group of such furnaces is 
therefore quite as valuable a source of 
power as a large waterfall. It is even 
argued that when these gases are utilized 
the iron produced by the furnaces may be 
considered as a mere bi-product. 


Wehnelt Interrupter for Induction 
Coils — Much has appeared in the foreign 
journals concerning this simple and curi- 
ous device for replacing the make and 
break of an induction coil; it was fully 
described in the March number of the 
“American Electrician.” Among all that 
has been published the following extracts 
may be of interest: A very curious result 
was obtained when an ampere meter for 
measuring the primary current was placed 
in circuit, it was found that when ihe in- 
duction coil was short-circuited, that is, 
cut out of circuit, the current be- 
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came very much less, an apparent 
paradox. Thus with 70 volts the cur- 
rent was 20 amperes when the coil was in 
circuit and only 15 when the primary was 
short circuited; with 110 volts the differ- 
ence was even greater, the current being 
25 amperes with the coil in circuit and 
only 4 to 5 when it was cut out. Numerous 
observers have experimented with alter- 
nting currents and it was found that the 
interrupter acted quite well with such 
currents, but it seemed tu operate only 
with the waves in one direction and then 
only at the moment when the current was 
sufficiently great. The effect is there- 
fore not as good as with direct currents, 
but it has the advantage that the second- 
ary current is similar to that obtained 
when a direct current is used in the pri- 
mary, that is, for vacuum tube experi- 
ments it is practically a unidirectional 
current; the apparatus therefore enables 
a pulsating direct current to be obtained 
from an alternating one, although not 
very efficiently. Some observers found 
that the apparatus is apt to become fa- 
tigued, that is, after running a while it 
refuses to operate properly; some believe 
this is due to the heating of the liquid, 
while others found that this was not the 
case, as it became fatigued even when 
the liquid was cooled with a bath. One 
experimenter found that the fatiguing 
could be remedied by momentarily revers- 
ing the current. As the glass tube in 
which the platinum wire is fused is apt 
to crack, it was considered better by some 
to use an ebonite tube and pass the plat- 
inum wire through a small hole in the 
bottom. Another method would be to 
use very thin glass. It also seems better 
to make the platinum as short as possible 
and use mercury or a thick copper wire 
leading to the inside end of the platinum, 
in order to carry off the heat. When the 
self-induction is diminished the frequency 
rises and with no self-induction at all 
the apparatus will not work. It was found 
that the platinum point had a capacity 
like a condenser and that this, together 
with the self-induction, produced what is 
known as a resonance effect. This would 
mean that a careful adjustment of the 
self-induction may be required to produce 
the best effects. Frequencies as high as 
4000 were obtained by one experimenter 
and as low as 2 or 3 per second by an- 
other. It was also found that the appar- 
atus would work equally well with a solu- 
tion of potash instead of sulphuric acid, 
the advantage of that being that an iron 
vessel may then be used for the solution, 
acting at the same time as the other ter- 
minal tn the place of lead. Two interrup- 
ters in 2 series act in general like a single 
one of half the capacity. The apparatus 
works better when a stream of acid flows 
past the anode to remove the bubbles. A 
somewhat surprising result was obtained 
in that the spark length of small coils 
was very greatly increased, while with 
large coils the gain was not nearly as 
great. With small coils giving 6 c. m. 
sparks, for instance, it was possible to 
obtain two and even nearly three times 
the spark length, while with large coils 
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there appeared to be a maximum spark 
length of 20 c.m.; it was likely, however, 
that this may have been due to the fact 
that the most favorable conditions were 
not obtained; it is argued that the pri- 
mary current does not have time to reach 
its maximum in those large coils before 
it is interrupted and therefore the induc- 
tion is not so great. A modification, which 
scarcely bears much resemblance to the 
original, was suggested in a London pa- 
per, in which a large globule of mercury 
was substituted for the lead plate, dis- 
tilled water for the acid, and an alumi- 
num wire for the platinum, the wire be- 
ing brought close to the mercury. It is 
said that the mercury will periodically 
contract and thus operate as an inter- 
rupter. It is claimed that this form will 
operate with a low voltage and a small 
current. 


Induction Coil Interrupter for Alter- 
nating Current.— Although an alternating 
current seems at first sight to be very 
suitable for the primary of induction 
coils, yet it has not been found to be so 
in practice and those who have access 
to an alternating current lighting circuit 
only, for operating their coils, are com- 
pelled to use batteries or accumulators. An 
ingenious form of make and break for 
such cases was recently described by Mr. 
Villard in the “Revue Generale des Sci- 
ences.” It consists essentially of a tuning 
fork, which in the usual way with sliding 
weights is tuned so that it vibrates syn- 
chronously with the alternating current 
of the circuit. The end of one prong of 
the fork has a stiff wire attached to it, 
which passes between the poles of a per- 
manent magnet, which should be made of 
a thick, hollow cylinder, opened so as to 
present long narrow pole faces parallel 
to which the wire passes. The alternat- 
ing current is passed through this fork 
and the wire, which will cause the fork to 
vibrate and the end of the wire is then 
made to dip into mercury; the current 
will thus be broken only when in one di- 
rection and the coil will therefore act as 
though it were supplied from a continu- 
ous current source. 


High Resistance Wire.— Another new 
alloy for high resistance wires is being 
brought out in England and is mentioned 
in a recent note in the London “Electri- 
cian.” The tests made by a certain stand- 
ardizing institute showed a specific resist- 
ance of 85.13, presumably microhms per 
cu. cm. at 20°C; the temperature coefficient 
is 0.0007 and the specific gravity 8.1. It is 
claimed that it can be heated to 650°C 
wthout fear of injury. This specific re- 
sistance is about like that of the Krupp 
alloy and is considerably higher than that 
of manganine. 


Measuring the Voltage at the Ends of 
Feeders.— When, as is is usual in a central 
station, a number of feeders run out in 
different directions, all being connected in 
multiple, and it is then desired to indicate 
at the stotion the mean voltage at the dis- 
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tant ends of these feeders, some difficul- 
ties arise. It has been claimed that if the 
potential wires which are used for that 
purpose and run from the station to the 
ends of the feeders, are all made to have 
the same resistance, and if the station 
ends are then all connected to the same 
voltmeter, its reading will be the mean 
of the different voltages at the ends of the 
various feeders. This, however, is shown 
by Dr. Teichmueller in the “Elektrotech- 
nische Zeitschrift” leads to errors, which, 
in an example, was shown to be over one 
volt for ordinary 100 volt circuits, an 
error which is too great to be neglected. 
Still greater errors are produced if that 
same voltmeter be used also with a single 
pair of potential -wires, or worse yet when 
it is used for measuring the voltages of 
dynamos or bus bars at the station; errors 
of 5 to 6 per cent. can thus be made, the rea- 
son being that the potential wires have 
certain resistances and that by using more 
or less of these or none at all, the indica- 
tions of the voltmeter will be different. 
He then explains how to overcome this by 
means of a switch shown in the adjoin- 
ing cut, the principle of which is simply 
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that the instrument is calibrated once for 
all with a certain external resistance in 
series with it, say about 100 ohms; the 
external resistances are then so arranged 
on this switch that in any case the exter- 
nal resistance is equal to the same 100 
ohms whether one, two or more pairs of 
potential wires are used. In the illustra- 
tion shown there are four sets of potential 
wires; all the negative ends are connected 
together to one pole of the instrument, 
while the positive ends are first connected 
to equalizing resistances, which make the 
resistance of each pair equal to that of 
any other. The switch shown below these 
is arranged, as will be seen from the fig- 
ure, so that none of its three resistances 
are in circuit when the voltages are meas- 
ured at any single pair of wires, as is 
shown in the position indicated. When 
the switch is moved to the right so that 
the lug N comes in contact with the 
ends of the potential wires, thus connect- 
ing any two of them together, the resist- 
ance W, will be in series with the volt 
meter. Turning it still further so that 
three are in multiple, the second resist- 
ance will be switched in circuit and so on. 
This apparatus has been adopted by one 
of the leading companies in Germany. 
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Insulation Recording Instrument — 
An instrument for periodically recording 
the insulation resistance of a network of 
wires, recently devised by Travilleur, is 
described very briefly in the London Elec- 
trician.” It is based on the principle that 
when a voltmeter is connected between 
one of the wires and the earth, and a 
reading taken, after which it is shunted 
by a known resistance and another read- 
ing taken, the insulation resistance of the 
network may be calculated from these two 
readings, knowing the resistance of the . 
shunt and the voltmeter. The instru- 
ment is an ordinary voltmeter whose 
shunt is automatically switched into cir- 
cuit once an hour by the same clockwork 
which revolves the drum on which the 
record is made. The resistance of the 
voltmeter and shunt in this case were 
1200 and 600 ohms respectively for 200 
volts between the outer wires, or double 
this for 440 volts between the outers. It 
may be used for two or three wire sys- 
tems, but unfortunately it is limited to 
those cases in which the middle wire is 
not earthed. 


A Simple Way of Measuring Illumina 
tion.—In a recent paper read before the 
French Academy of Sciences a very sim- 
ple and convenient method of measuring 
illumination, such as that of daylight, was 
described; it has the advantage that no 
standard lamp need be used, but, on the 
other hand, it gives only relative values 
and requires the use of sensitive paper. 
The apparatus consists of a box having 
a succession of any desired number of 
holes; the first is covered with a single 
film of collodium, tinted with a coloring 
matter called aurentia; the second has 
two such films, the third three, and so 
on. Underneath these is exposed a strip 
of sensitive paper, that made of prussiate 
of iron being thought to be preferable. 
The exposure must, of course, be for a 
definite length of time in each measure- 
ment. After developing the images of 
these holes will have various degrees of 
density of color. If the holes have num- 
bers marked on the films, then the high- 
est number which is readable on the sen- 
sitive paper indicates the relative illu- 
mination. By standardizing such an ap- 
paratus with a standard source of illu- 
mination it might be possible to obtain 
quite fair results. It would seem, how- 
ever, that such a method may be largely 
dependent on the color of the light and 
the chemical rays which it contains, and 
that it is not dependent alone on the true 
illumination in foot candles. The rays 
from the arc light, for instance, are some- 
what different in that respect from those 
of the sun; for relative measurements, 
however, of the same source of light, quite 
good results might be obtained. 


New Method of Compounding.—What 
seems to be a rather interesting and novel 
method of compounding was recently de- 
vised by an English electrician named 
Sayers, and consists in the use of a third 
brush, the fleld being excited between one 
of the main brushes and this third brush, 
which is placed a short distance from the 
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other main brush. It i- claimed that such 
a machine will be self-regulating for vol- 
tage at different loads and that it may 
even be made over-compounding. It was 
natural to suppose that this would pro- 
duce inequalities of the field and that 
there would be bad sparking under this 
third brush, but Mr. Feldmann, a German 
engineer, recently made a thorough in- 
vestigation, described in the Elektratech- 
nische Zeitschrift,” in which he found that 
the claims were substantiated, that over- 
compounding is also possible and, what 
may seem surprising, there was no appre- 
ciable sparking under the third brush; 
this brush was made of carbon. The reg- 
ulation may be changed from constant 
voltage to over-compounding by a slight 
movement of this extra brush. 


Increasing the Torque and Maximum 
Load of three Phase Motors.—In an in- 
teresting paper by Mr. Marcher, in the 
“Elektrotechnische Zeitschrift,” he shows 
that with the same iron framework the 
starting torque, the maximum torque and 
the maximum load which will cause the 
motor to stop, are greatly increased by 
diminishing the impedance. He shows 
this analytically and then proves it in ac- 
tual cases. By merely changing the num- 
ber of windings on the stator in the ratio 
of four to three he found that the im- 
pedance at no load had diminshed to 
about a half; that the best efficiency and 
power factor was then at about double 
the overload and that the maximum 
torque rose in about the same proportion 
as the impedance was diminished. The 
load which would cause the motor to stop 
was 3.8 times as great, and the motor 
would start with five times the load at 
the normal speed and load. The exciting 
current and that at no load, however, 
was increased at the same rate at which 
the impedance was diminished. Curves 
indicating how the output and torque va- 
ried with the current, showed that for the 
same current both these were increased 
to about double their former value. He 
also shows that adding resistance in the 
stator circuit of a short circuited motor 
for starting purposes, and the increasing 
of the air space, are both very poor meth- 
ods. 


Arc Lamps on Incandescent Circuits.— 
When arc lamps are run oa constant po- 
tential circuits, such as those used for 
incandescent lamps, it is always neces- 
sary to insert a dead resistance in series 
with them. The reason for this is that 
most arc lamps regulate by the action of 
a shunt coil, the potential at the termi- 
nals of which varies for different cur- 
rents; if it were not for the dead resist- 
ance this voltage would remain constant, 
as they are connected to constant poten- 
tial mains; the dead resistance is there- 
fore necessary to produce a variation in 
the voltage with the current in order to 
bring about regulation. Many attempts 
have been made to do away with this re- 
sistance, as it wastes about 25 to 30 per 
cent. of the energy in a circuit in which two 
arc lamps are connected in a series across 
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110-volt mains. It seems now that this im- 
portant problem has been solved practi- 
cally by means of a differential arc lamp 
which has been in satisfactory use to a 
large extent for some months in Berlin. 
With these lamps practically no such dead 
resistance is required, and therefore the 
energy is more fully utilized, with the 
great advantage that three lamps instead 
of two may then be connected in series 
across 110-volt mains. As will be re- 
membered, a differential lamp is one in 
which the regulation is effected by both 
a shunt and a series coil, and any varia- 
tions in the current irrespective of those 
of voltage, are then also used to operate 
the regulating apparatus. 

A diagram of this lamp is shown in the 
adjoining illustration, in which three 
lamps are shown in series, of which one 
is represented with all the connections. 
It will be seen that the regulation is ef- 
fected by both a series and a shunt coil 
and that there is, in addition, on the right, 


A CONSTANT POTENTIAL ARC LAMP 
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a dead resistance, which, however, is used 
only for starting, and is cut out by a 
movable core in the solenoid through 
which the main current passes; the re- 
sistance is therefore only in circuit mo- 
mentarily, to prevent great current 
rushes. By using three such lamps in 
series instead of two of the ordinary 
form, the amount of light produced is in- 
creased in the ratio of about three to four; 
a room formerly requiring 12 lamps will 
then be equally well lit as far as the 
amount of light is concerned, by nine of 
the differential lamps, and, besides this, 
the amount of energy required will be 
less. When five or six lamps are connected 
across 220 volts instead of four, the in- 
crease of light is about 25 per cent. In 
that case it is better to use a dead resist- 
ance in each series, but merely for start- 
ing the lamps. 


Brushes Made of Alloys.—Various al- 
loys have been suggested for the material 
of brushes with the object of combining 
conductivity with as little friction as pos- 
sible. The following alloys suggested by 
Boudreaux in the “Elektrochemische Zeit- 
schrift” may be of interest. An alloy is 
made of copper with 0.20 per cent of bis- 
muth, 0.30 per cent. of cadmium and 1.50 
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per cent. of antimony. These propor- 
tions may be varied depending on 
the purpose for which the brush is 
to be used; the quantity of the ingredi- 
ents should be doubled, for instance, if 
the commutator is of a hard bronze—like 
copper alloy, and to be tripled if of steel. 
Copper brushes are said to generate much 
more heat by friction than brushes made 
of these alloys. The metals may either 
be melted together, as usual, or they may 
be mixed as fine powders and then com- 
pressed together, with the aid of heat, 
into the desired form and consistency. 


Interior Illumination.—In many meas- 
urements of the loss of light due to the 
globes around arc lights, the amount of 
light given off in a definite direction is 
measured both with and without globes. 
It is evident, however, that this is not 
correct, and would give results which are 
far from the real ones. The globe dif- 
fuses the light so that most of it is not 
sent in one particular direction, as in the 
case of the bare arc. The only proper 
way to obtain the real loss in a globe is 
to measure the total spherical illumina- 
tion in both cases and then compare the 
means. This was done by Mr. Utzinger, 
who found that the means in the two 
cases were 320 and 360, with and without 
the ordinary glass globe, but whether it 
was a milk glass or ground glass globe is 
unfortunately not stated. These figures 
show that the real loss is only 11 per cent., 
and not 30 per cent., as has often been 
stated. In a recent paper by him, reprinted 
in the “Zeitschrift fuer Beleuchtungswe- 
sen,” he gives these results as well as 
some others which may be of use 
in determining the amount and dis- 
tribution of light for interior illumi- 
nations. When the greatest possible 
uniformity in illumination is required 
he recommends using a white reflec- 
tor below the lamp, reflecting all the 
light against the ceiling, from which the 
room is then illuminated. Usually in this 
method the arc is inverted; that is, the 
positive carbon is made the lower, so that 
most of the light will fall on the ceiling 
without reflection, but this, he says, pro- 
duces an unsteady light, owing to the fact 
that parts of the carbon and impurities 
fall into the crater; he therefore seems to 
recommend making the upper carbon the 
positive, as usual, even though this in- 
volves a greater loss. This method of re- 
fiection on to the ceiling is also recom- 
mended in the case of enclosed arcs in 
which the arc is apt to wander from one 
side to the other, and by reflecting it all 
onto the ceiling the inequalities in the 
light are reduced. In this way even 
greater uniformity may be obtained in 
interiors than by daylight through win- 
dows. The following figures will give a 
good idea of the illumination obtained. 
The dimensions of the room were 13.6x7.10 
x 3.5 meters high and there were two 
direct current open arcs of 12 amperes, 
with a reflector beneath, refiecting all 
the light to the ceiling, which presumably 
was white. The mean illumination was 
66.5 meter candles and the variations were 
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only 25 per cent. above and below this. 
Daylight illumination gave 12 times this, 
but it is said that with 50-meter candles 
it is quite as easy to read as in daylight, 
while 10-meter candles is said to be the 
hygienic minimum. (A meter candle is 
the illumination produced by one candle 
at the distance of one meter.) The loss of 
light in this double reflection method is 35 
to 40 per cent., but as globes would other- 
wise have to be used, it is really only 20 
to 30 per cent. as compared with the usual 
arcs in globes. Practically, however, there 
is no difference in the amount of energy re- 
quired, for the reason that when the il- 
lumination is uniform a less intense illu- 
mination is quite sufficient. When alter- 
nating current lamps are used in this 
way about one-third more energy is said 
to be required. 


Filament of Carbide of Silicon.— The 
efficiency of an incandescent lamp, as is 
well known, depends on the temperature 
to which the carbon can be raised with- 
out too rapid deterioration; the higher 
this temperature the better the efficiency. 
It is therefore very desirable to discover 
some material which can stand a higher 
temperature than carbon. According to 
reports published in the English papers, 
such a material has been found in the 
form of a carbide of silicon from which 
lamp filaments are now being made for 
what is known as the “Premier” lamp. 
Liquid cellulose is mixed with powdered 
silicon and is made into threads which 
are carbonized at a very high tempera- 
ture so as to cause the carbon and sili- 
con to combine, and after the filaments 
are ready they are flashed, or treated, as 
it is commonly called, in a vapor of sili- 
con and carbon, a process analagous to 
the usual treatment in hydrocarbon gases. 
It seems that such filaments also have the 
good property of not falling off in light 
or blackening the bulbs appreciably Ac- 
cording to a report by Prof. Ayrton such 
a lamp started at an efficiency of 2.8 watts 
per amyl-acetate candle, aud ran for 600 
to 800 hours without any material decrease 
in the light or efficiency and without caus- 
ing blackening of the bulbs. This improve- 
ment is said to involve a saving of about 
26 per cent. of the lighting bills, assum- 
ing, we presume, that the cost of the 
lamp and the price of the energy per kilo- 
watt remains the same. 


The Hissing Arc.—Those who have 
worked with arc lights have, no doubt, 
been greatly annoyed with the hissing 
state into which arcs are apt to fall. Ina 
recent paper reprinted in the English elec- 
trical journals Mrs. Ayrton, with her 
usual thoroughness, describes very care- 
ful researches made with hissing arcs, 
the results of which will be of assistance 
to those working with arcs. For each 
length of arc she found that the voltage 
diminishes as the current increases, up 
to a certain point, when the arc suddenly 
becomes very unstable and then passes 
to the hissing stage when the current is 
further increased; for this stage, however, 
the voltage remains practically constant 
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for all further increases of the current, 
meaning by voltage the difference of po- 
tential between the carbons. Among 
other things she shows the following: A 
silent arc may be made to hiss by increas- 
ing the current sufficiently; the largest 
current for a silent are is greater the 


longer the arc; when the arc begins to 


hiss the voltage falls about 10 volts and 
the current suddenly rises two to three 
amperes; when the current is constant 
and the arc silent, it will hiss when short- 
ened; and, finally, for the hissing arc the 
voltage is constant for any given length 
of arc, whatever the current. It was also 
shown that the largest current that would 
flow silently with any given length of 
arc was increased by using thicker car- 
bons. For hissing arcs the voltage is the 
same for any given length of arc whether 
the carbons are cored or solid. There is 
a maximum value of the current for each 
pair of the carbons for sustaining a nor- 
mal silent arc, and any currents greater 
than this will cause hissing, no matter 
what the length of the arc is. There is 
a straight line law connecting the voltage 
with the length of the arc, both with hiss- 
ing and with silent arcs. Hissing will 
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point and becomes more cylindrical. 
When, therefore, the crater occupies only 
the end of the positive carbon, the arc is 
silent, but when it also extends up the 
side the arc will hiss; the crater, of 
course, becomes larger as the current in- 
creases. All these experiments refer to 
arcs which have been running for a long 
enough time to have all the conditions 
adjust themselves to that particular form 
of arc. By keeping the same length of 
arc and gradually increasing the current, 
a hissing point will always be reached. 
Moreover, the longer the arc the greater 
must be the area of the crater and conse- 
quently the greater the current before it 
extends up the side of the carbon; hence 
the longer the arc the greater will be the 
silent current. The thicker the positive 
carbon the greater is the largest silent 
current for any particular length ol arc. 
She found, furthermore, that the actual 
cause of the hissing was due to the oxy- 
gen getting at the carbon and thus burn- 
ing it instead of volatilizing it. 


Mechanical Traction in Paris.—At the 
end of the last year there were not less 
than 31 lines in Paris on which 12 differ- 
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start only when the current is greater 
than it can be with any silent arc of the 
same length. The longer the arc the less 
will the voltage diminish in changing 
from silence to hissing. The smallest 
hissing current depends in a measure, 
also, on the voltage of the generator. 

She also made an elaborate study of 
the form and appearance of the ends of 
the carbons in the normal and the hiss- 
ing arcs, and found that the whole ap- 
pearance of the crater changes with hiss- 
ing; the chief change is in the positive 
carbon, in which the crater becomes lar- 
ger while hissing, and extends up around 
‘the edges, or, in other words, in the hiss- 
ing arc the crater becomes so great that 
it extends up around the sides, overfiow- 
ing, as it were. Some idea of the appear- 
ance of the arc is shown in the adjoining 
illustration, in which the arc was kept at 
2 mm. and the currents were 6, 12, 20 and 
30 amperes, respectively, beginning at the 
left-hand side. The first and second arcs 
were silent, the third was at the point of 
hissing and the fourth was hissing; the 
extension of the crater, however, is not 
very clearly shown in these; but it will 
be seen how the positive carbon loses its 


ent systems of mechanical traction were 
used, six of which systems, or 13 lines, 
were electrical. Six of these are operated 
with accumulators, while the rest are 
overhead, condult, surface contact or com- 
binations of these. Paris is evidently go- 
ing about it in the best way to find out 
for itself which is the best system. It is 
an expensive and slow process, but it is a 
safe one. 


Automobiles.—At the end of a long ser- 
ies of articles discussing the various 
forms of automobiles, a Frenchman, Mr. 
Lavergne, compares the various kinds of 
power and concludes that steam will be 
used for general transportation, petro- 
leum for touring, and electricity for the 
service in cities. 


A Proposed Electric Railway Up Mt. 
Blanc.—Electric traction has simplified 
the problem of mountain railways so 
greatly that lines which were heretofore 
impossible, or at least impracticable, are 
now quite within the limits, and become 
merely a question of cost rather than one 
of surmounting engineering difficulties. 
That bold project, the line up the Jung- 
frau, in the Alps, which is now under 


May, 1899. ] 


construction, has given rise to projects 
for ascending Mt. Blanc by an electric 
line. Most of these projects are rather 
illusionary, one of them, for instance, be- 
ing to bore nearly horizontally into a 
mountain to a point below the top, and 
then ascending by means of an elevator 
and a vertical shaft. Recently a new and 
more reasonable project has been worked 
out by a Frenchman named Fabre, a brief 
description of which is given in “L’Elec- 
tricien.” The idea is to tunnel just below 
a ridge which extends along the side of 
the mountain, thereby avoiding the gla- 
clers, which, of course, cannot be pierced, 
as they flow, and would have to be avoid- 
ed by going under them, which is ex- 
pensive; the glaciers, of course, do not 
pass over these ridges and are thereby 
avoided. Owing to the very high alti- 
tude, the workers will have to live on 
the mountain in building the upper end 
of the line, so as to get accustomed to 
the rarified atmosphere, and all material 
for that part of the road must be carried 
up; the lower end of the line will there- 
fore have to be constructed first, and it 
would take a long time to complete. As 
the top of the mountain is a large mass 
of ice, it is impracticable to have a sta- 
tion there, but there is a convenient spot 
on a promontory, about 800 feet lower, 
to which it is proposed to run the line. 
The total length will be about 6 miles. It 
will be a rack and pinion line driven 
electrically, the power being generated 
by a neighboring waterfall. The total 
cost is estimated to be about two mil- 
lion dollars. 


Express Trolley Service in Germany.— 
What is said to be the first express line 
operated in Europe was recently started 
between Duesseldorf and Crefeld in Ger- 
many. The speeds obtained, which are 
from 33 to 36 miles per hour, are not very 
high according to American ideas, all the 
more so as the average is only about 24, 
but in Europe, especially with an electric 
line, this is considered quite a hign speed. 
The distance is only 12 miles and a trip 
with one intermediate stop is made in 
half an hour, a car running every hour. 
Instead of the trolley wheel, the well- 
known contact bar, which is used so fre- 
quently in Europe, is used. A novelty 
consists in the use of two trolley wires, 
presumably to assure better contact and 
avold arcing. There is only one motor on 
the car and that is a gearless one of 40 
h. p., the idea being to avoid the disagree- 
able noises due to the gearing. These 
data are taken from a very brief descrip- 
tion in “L’Electriclen.”’ 


Electricity from Refuse.—There has 
been considerable discussion and experi- 
menting in England concerning the gen- 
eration of electrical energy for a city, us- 
ing as a source of power the city refuse, 
which must be disposed of, and includes 
ashes, garbage, sweepings, etc. Perhaps 
one of the best indications that such a 
system is not only promising, but is 
doubtless a success, is the fact that it has 
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just been decided to erect a large plant of 
this kind for the Hackney Vestry on the 
recommendation of a very noted English 
engineer, Mr. Hammond. The plant can 
hardly be considered an experimental one, 
as the cost will be over à million dollars, 
and to start with two units of 1000 
h. p. each are to be installed. Whether 
or not the statement made some years 
ago by a noted English scientist is true, 
that there is enough energy in the refuse 
of a city to light the whole city, remains 
to be seen, but that there is considerable 
energy in it seems assured. Such a plant, 
of course, must be credited with the ex- 
pense which would be otherwise encoun- 
tered in disposing of the refuse. It does 
not follow, however, that if such a plant 
is successful in England it would be so 
here, as the nature of the refuse seems to 
be quite different. The English, for in- 
stance, do not eat watermelons as freely 
as we do, and these, together with many 
other vegetables constituting our gar- 
bage, do not even contain enough energy 
to evaporate the moisture in them. 


How to Balance an Armature.— As is 


well known, high speed armatures must 
be carefully balanced or they will pro- 
duce vibrations; a crude, but a very com- 
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mon way, of finding out whether an arma- 
ture is balanced is the usual method of 
laying it on two horizontal rails, when an 
unbalanced excessive weight will cause it 
to revolve. Mr. Hill, in the London ‘‘Elec- 
trical Review” shows by calculation and 
measurements how very unsatisfactory 
this method is, as an excess of weight by 
no means too small to be negligible, it 
not sufficient to produce movement when 
thus tested, or at least only when it is 
near the right or left-hand sides, where 
its leverage is the greatest. In a 16.5-inch 
armature, for instance, weighing some- 
what over a thousand pounds and intend- 
ed to run at 750 revolutions, he assumes 
that there is an excess of weight of about 
two pounds at the periphery on one side, 
and he find that this will produce a move- 
ment in the test, only when the excess of 
weight is within a comparatively small 
angle above or below the horizontal line. 
If not balanced, this weight is sufficient 
to produce a centrifugal force of 263 
pounds, which would be sufficient to cause 
considerable vibration. He prefers 
mounting the armature on bearings, 
which are free to move, then driving it 
and finding the location of the excessive 
weight by means of a piece of chalk held 
near the revolving armature. 


The General Electric Company’s Annual Report. 


The seventh annual report of the Gen- 
eral Electric Company for the year end- 
ing January 31st, 1899, was issued April 
26th in anticipation of the coming annual 
meeting of the stockholders at Schenec- 
tady, May 9th. 

The report of the First Vice-President, 


Eugene Griffin, covering the sales depart- 


ment, announces total sales as billed to 
customers amounting to $15,679,430, with 


—2— sR? 
CONSOLIDATED PROFIT AND LOSS ACCOUNT OF JANUARY 31, 1889. 


N of capital stock, August 17, 


DR. 
Balance January 31 1898 (deficit).. 


$11,725,561 


The report of the Third Vice-President, 
E. W. Rice, Jr., covering the manufactur- 
ing department, noted particularly the in- 
crease in the company’s facilities. Among 
the additions to the works are the large 
iron foundry at Schenectady, described 
in the last issue of The American Elec- 
trician’’; the brick and steel machine 
shop, covering 314 acres, which is now be- 
ing equipped with the necessary machin- 


Reduction of book value of paten „ BBE l: (((( 884.800 
franchises and good-will, June 30, 1898. 4,000,000 Balance carried down. 1,840,761 
$15,725,561 $15,725,561 
brought down (deficit)..... .... $1,840.761 | Sales. royalties poe punaty profits ...... $16,472,022 
Lest n ld a %% e Saad „091.534 Dividends and interest received on 
Patents and patent expenses............. 269 440 stocks and bonds owned ............ 342,000 
Interest on debentures 290, Interest and discount 119.953 
Dividends on preferred stocekkk g 1.509.552 Profit on sales of stocks and bonds 324,462 
Balance January 31, 1899 (surplus)....... 156,571 | Discount on debentures purchased ‘and 
ness, 8 2 ,422 
$17.260,858 $17,200,859 
ASSETS, CONSOLIDATED BALANCE SHEET OF JANUARY 31, 1899. LIABILITIES. 
Patents, franchises and good-will ....... 910995 000 Capital stock: 
Factory plants and real e sys eas 4,015, 7% Cumulative pre- 
Stocks and bonds 226, 1 rr ices sees eis $2.551,200 
GS cocks seed: ee 1,456,793 Common............. 18, 276, „000—920, 827, 200 
Accounts receivable and work in prog- 5% Gold coupon debentures........... 20, 827,200 
Jh caries Wek OS 5,594,016 | Accrued interest on de- 
Inventories .. .... ... esos cece ces 41, 882, bentures 317, 500 14 
Accounts F 3 431,496 
Unclaime 1 11,739— 490.735 
Profit and LoOo gs ͥ s 156,570 
$27,174,506 $27,174,506 


a calculated direct profit of $2,584,896, the 
increase in orders amounting to 21 per 
cent. The orders received during the 
year amounted to $17,431,327, as against 
$14,382,342 for the previous year. 
million four hundred thousand inesmde- 
scent lamps were ordered during the year. 


Eight. 


ery, and extensions amounting to about 
40,000 sq. ft. to other existing buildings 
in Scheneetady. 

At the Lynn Works the capacity of the 
steel foundry has been increased 40 per 
cent. A new building is now under way 
for the manufacture of meters and instru- 
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ments with an area of 35,000 sq. ft. At 
the Harrison Works a new building con- 
taining about 60,000 sq. ft. will be com- 
pleted this summer. 

The area of the factory buildings now 
in use aggregates about 1,800,000 sq. ft. 
(41.3 acres enclosed) and tne number of 
employees now at work is 9,000. The cost 
of additions during the year amounted to 
$887,353, and that of machinery practi- 
cally $400,000, all of which was charged 
against the general earnings of the com- 
pany, as were expenses for maintenance 
and repair, plus an allowance to provide 
for depreciation. 

The report of the Second Vice-Presi- 
dent, J. P. Ord, covering the finances of 
the company, is summarized in the ac- 
companying balance sheet and statement 
of profit and loss. By vote of the direc- 
tors there was charged to profit and loss 
on June 30, 1898, half the book value of 
patents, franchises and good will, or $4,- 
000,000. There has since been written off 
the expenditures during the year in ac- 
quiring new patents and patent liquida- 
tions, $269,440, leaving the patents, etc., 
standing on the books as at the time of 
the previous report of $4,000,000. The 
book value of the plants also remains the 
same as at the time of previous reports, 
additions as above mentioned having 
been charged against profit and loss. 

During the year the valuation of both 
common and preferred stock has been re- 
duced 40 per cent. All the accrued divi- 
dends on the accumulative preferred 
stock from July Ist, 1893, to January 31st, 
1899, were charged off against the sur- 
plus, leaving the latter at the figure of 
$166,571, as against a deficit of $1,840,761 
at the beginning of the year. Following 
the policy of the last few years, the com- 


pany has no notes payable, nor is there 


under discount any paper bearing the 
company’s endorsement or guarantee. 
Sales have been maintained on the basis 
of short credit to desirable customers and 
all purchases have been paid for in cash. 
The company has not borrowed any 
money, but, on the contrary, has bought 
$300,000 of the $6,000,000 of its outstand- 
ing debentures. 


50 
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NOTES. 


— A 


Automobile Artillery. — An English 
cycle corps is about to experiment with 
an electrical motor tricycle, carrying 
a Maxim rapid-fire gun, the weight of the 
gun and carriage being only 140 pounds. 


The Nernst Lamp in Practical Use.— 
Negotiations are now progressing for a 
trial of the Nernst lamp for street light- 
ing in Berlin, Germany. It is proposed 
to light some of the avenues in the Thier- 
Garten district by this means. 


Honor to Volta,—The telegraph opera- 
tors of Italy have asked for subscriptions 
from operators the world over for the 
purchase of a bronze crown to be placed 
at the foot of the statue of Volta in Como, 
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Italy, at the time of the celebration, this 
month, of the hundredth anniversary of 
Volta’s discovery of the primary cell. 


Inspection Trips of 
—The electrical engineers of the senior 
class of the Worcester Polytechnic In- 
stitute this year visit the following 
places: The Stanley Works at Pittsfield, 
Mass.; the power transmission plant at 
Mechanicville, N. Y., and the works of 
the General Electric Company at Schenec- 
tady. 


The Convention of the Southwestern 
Gas and Electric Street Railway Asso. 
ciation, which was planned for April 19th, 


has been postponed to May 17th on ac- 
count of the prevalence of smallpox in 
the Southwest. It will eventually be held 
in Austin, Texas, and an electrical expo- 
sition will be held in connection with it. 


A Motor Carriage Exhibition at Berlin. 
—During the month of September, 1899, 
there will be held at Berlin an interna- 
tional competitive exhibition of automo- 
biles and motors and accumulators there- 
for. A progressive series of tests, races, 
etc., will be held in connection with the 
exhibition. 


Manicipal Ownership of Street Railways 
ia Detroit.—By a bill recently passed in 
the State Legislature of Michigan, a com- 
mission of three, among them Gov. Pin- 
gree, has been appointed to buy for the 
city 180 miles of street railway in Detroit, 
now owned by Messrs. R. T. Wilson and 
Tom Johnson, as well as any suburban 
lines that they may choose. 


Power Transmission for Irrigation. — 
For the lifting of water from artesian 
wells for irrigation purposes in Southern 
California, there is often required con- 
siderable power, which, because of the 
high cost of fuel, makes the wells value- 
less. The Mt. Witney Power Company 
of Visalia, Cal., has ordered a power 
transmission plant with a generating ca- 
pacity of 1800 horse power, which will 
distribute power to five sub-stations in 
five separate towns, the power being 
largely used for pumping purposes. 


Central Station Development 
sels.—The municipal electric lighting sys- 
tem in Brussels, according to a -onsular 
report, is to install five new vertical en- 
‘gines of 1000 h. p. each. The city owns 
two plants, which are to be connected ap- 
parently by trunk feeders. It was pro- 
posed to erect a large central generating 
station outside the city limits, but this 
plan has been abandoned in favor of sep- 
arate stations nearer the centers of dis- 
tribution. 


Railroad Rates to the Coming Electric 
Light Convention.—The Trunk Line As- 
sociation has granted a rate of a fare and 
one-third, on the certificate plan, from 
all points in their territory and return, 


Electiical Students. 


in Brus- 
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tor delegates and friends attending the 
twenty-second convention of the Na- 
tional Electric Light Association, to be 
held in New York, May 23, 24, 25. It is 
expected that the same rate will be grant- 
ed by the other railway associations at 
an early date. 


A Vertical Headlight Ray. — Experi- 
ments have been made on a locomotive 
running between Cincinnati and Indian- 
apolis with an electric headlight fitted 
with a.mirror which defiects upward part 
of the rays issuing from the light. It is 
claimed that this beam is visible from a 
great distance and gives an indication of 
the approach of a locomotive often be- 
fore the ray sent straight ahead is seen. 


Electric Vehicle Interests in Chicago.— 
Mr. Samuel Insull, President of the Chi- 
cago Edison Company, has organized and 
is president of the Woods Moto-Vehicle 
Company, which will absorb the Fischer 
Equipment Company of Chicago and build 
self-propelled vehicles for business and 
pleasure, under the patents of C. E. Wood. 
The authorized capital is $10,000,000. It 
is said that the company will be closely 
affiliated with the Chicago Electric Vehbi- 
cle Company, the incorporators of which 
are interested in the Chicago Edison 
Company. 


The Consolidation of Automobile Inter. 
ests.—A combination has been effected be- 
tween the Pope Manufacturing Company 
and the Electric Vehicle Company. and 
through the latter with the Electric Stor- 
age Battery Company, for the manufact- 
ure and running of automobiles. A com- 
pany called the New Columbia Motor Car- 
riage Company, with a capital of $3,000,- 
000, has been formed to handle the work. 
Under the consolidation the construction 
work will be carried on at the works of 
the Pope Company in Hartford, the bat- 
teries will be, as before, made by the 
Electric Storage Battery Company of Phil- 
adelphia, and the numerous sub-compa- 
nies, which the Electric Vehicle Company, 
as a parent concern, has established 
throughout the country, will exploit and 
use the completed products. 


The Training of New York Motormen. 
—The Metropolitan Street Railway Com- 
pany of New York has a training school 
for the men who run the cars on its ex- 
tensive underground trolley lines through 
the busy streets of New York City. The 
school occupies a loft in the car barns at 
7th Avenue and 50th Street, equipped 
with dummy car platforms and their us- 
ual appurtenances. Here the men are 
taught the elementary steps in car con- 
trol, as well as the rules and consider- 
able information on car construction, wir- 
ing, details, etc. Three days are given to 
this kind of instruction, after which the 
student is sent out on a car with one of 
the old hands and only allowed to take a 
car alone after about three weeks of train- 
ing. A sort of post-graduate course of 
lectures is given on Friday evenings. 
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Exhibitions in Philadeiphia.—The Phila- 
adelphia Bourse has established an In- 
dustrial Exposition partly in the base- 
ment and partly on the 7th floor of the 
Bourse Building, the total space occupied 
amounting to 54,000 sq. feet. The expo- 
sition department hopes to get a great 
many of the exhibitors in the coming 
electrical show in New York to remove 
their exhibits permanently to this exhibi- 
tion. The Philadelphia Commercial Mu- 
seum and the Franklin Institute have 
also organized the Philadelphia Exposi- 
tion, which will be held from Sept. 14th 
to Nov. 30th, 1899, on a tract of land 56 
acres in extent on the west bank of the 
Schuylkill River. The buildings are so 
connected as to constitute one grand 
structure some 400x900 feet in extreme 
dimensions, inclusive of court yards. 


An Automobile Carrying Its Own den- 
erating Station. —A heavy motor truck 
for freight work ia city streets has been 
built by the Fischer Equipment Company 
of Chicago on the general principle hith- 
erto developed in the Patton motor car. 
Power is derived from a 3-cylinder 8 h. p. 
vertical gasoline engine located in the for- 
ward part of the truck under the driver's 
seat; this is direct coupled to a dynamo 
which charges a battery of 40 cells of 144 
ampere hours capacity. The dynamo and 
storage battery in turn supply the two 5 
h. p. motors geared to the rear wheels. 
The engine is kept in continuous opera- 
tion while on the road, charging the bat- 
tery when the motors take a small current 
or none at all, supplying the motors direct 
when the load is moderate, and being 
helped out by the battery at times of 
heavy load. The weight of the truck is 
9000 pounds. 


Increased Demand for Power Transmis- 
sion in Sacramento. — Ihe Sacramento 
Electric Gas and Railway Company, which 
is now transmitting 4000 h. p. from Fol- 
som to Sacramento, is about to add the 
fifth 1000 h. p. unit, for which its works 
were planned, which will only partially 
supply the increasing demand at the re- 
ceiving end of its system. On this ac- 
count it has contracted with the Yuba 
Electric Power Company for 5000 h. p. 
more. The Yuba company now operates 
1,500 h. p., furnishing current to various 
other points. The new plant will be con- 
structed with a capacity of 15,000 h. p. 
The present dam will be enlarged, a new 
timber flume 84 miles long, 7 feet wide 
and 51% feet deep will be built with a 
grade of 12.8 feet per mile. An insurance 
reservoir will be constructed at the fore- 
bay with a capacity sufficient to furnish 
10,000 h. p. for six days continuously at 
the normal head, which will be 688 feet. 
The overhead line to Sacramento will be 
of aluminum wire worked at 40,000 volts 
pressure. 


The Telegraphic Transmission of Pict- 
ares. —Several prominent newspapers have 
put into experimental use the instrument 
called the Telediagraph, developed by Mr. 
E. A. Hummell of St. Paul, Minnesota, for 
the transmission of line drawings tele- 


AMERICAN ELECTRICIAN 


graphically. On April 19th newspapers in 
the following places: St. Louis, Chicago, 
Philadelphia, Boston and New York, ex- 
changed photographs and other pictures 
with apparent success, judging by the re- 
productions in their columns. The prin- 
ciple of the instrument is as follows: A 
tin foil sheet is marked in an insulating 
ink with the design to be transmitted 
and wrapped around acylinder. The cyl- 
inder is rotated under a contact, which is 
run along the cylinder by a screw much 
as is the needle of a phonograph, the 
marked portions of the tin foil making 
and breaking the circuit as the contact 
passes Over them. At the receiving end 
is a similar cylinder wrapped with paper 
and a carbon manifolding sheet and kept 
in sylchronous rotation with that at the 
transmitting end. The incoming currents 
affect a stylus, which records upon the 
paper marks corresponding to the raised 
portions of the tin foil at the transmit- 
ting end. 


Rapid Transit in New York City.—The 
spirits of al! New Yorkers who hoped to 
see a satisfactory rapid transit system up 
and down Manhattan Island were raised 
during the last of March by the offer of 
the Metropolitan Street Railway Company 
to construct a tunnel which the Rapid 
Transit Commission has for so many 
years been attempting to get under way, 
either with public or private ownership. 
The Metropolitan’s plan proposed several 
improvements not previously considered, 
notably the connection of the tunnel to 
the surface at various points for the run- 
ning of through cars from the existing 
street lines into the tunnel and vice versa. 
The company’s proposition, however,was a 
little too selfish for the approval of those 
supposed to look out for the best interests 
of the community, and objections were 
raised to the perpetual franchise, the free 
use of the tunnel as a subway and other 
features of the proposition, which caused 
the company to withdraw its offer on 
April 17, evidently in the hope that the 
extreme need of rapid transit would force 
the city to grant it these rights in due 
time. The course of the struggle will be 
an interesting one to watch, as the fran- 
chise will be the most valuable ever 
granted by any city the world over. In 
the meantime the State Legislature has 
passed a new rapid transit bill, providing 
for private ownership of the tunnel with 
a franchise limited to fifty years. The 
Metropolitan Company refuses to con- 
sider this and there are rumors that the 
Manhattan Elevated Railroad Company 
will bid for the undertaking. Efforts are 
also being made to have part of the mu- 
nicipal indebtedness charged against the 
county, which would allow the city to 
build the road without exceeding the con- 
stitutional debt limit. One of the daily 
papers has even started a popular sub- 
scription list and obtained nominal sub- 
scriptions for stock to the extent of 
about twenty millions of dollars. 


Progress of Traction Consolidation in Brook- 
lyn. —Another step has been made during 
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the month of April in the consolidation 
of the traction interests of the Borough 
of Brooklyn, New York City. The 
Brooklyn Rapid Transit Company, which 
already controlled the Brooklyn Heights 
and the Brooklyn Queens County & 
Suburban Railroad, and had acquired 
the greater part of the stock of the Nas- 
sau Electric Railroad, contracted with the 
reorganization committee of the Kings 
County Elevated Railroad and the Fulton 
Elevated Railroad Company to acquire 
the properties, privileges and franchises 
of these companies in exchange for $2,- 
000,000 of the stock of the Rapid Transit 
Company. With one of these the Transit 
Company gets still another route op pri- 
vate right of way to Coney Island. viz., 
the Brooklyn and Brighton Beach Rail- 
road, and has begun work equipping it 
with electric traction apparatus. The 
Transit Company has also contracted 
with the Long Island Railroad Company 
to lease for a period of 999 years the Pros- 
pect Park & Coney Island Railroad, the 
New York & Coney Island Railroad and 
the Prospect Park & South Brooklyn Rail- 
road, and made a traffic arrangement with 
the Long Island Company whereby the 
through steam trains of the latter may be 
run over the local elevated tracks in 
Brooklyn. The one company now con- 
trols 85 per cent. of the surface mileage 
and all of the elevated mileage in the city 
of Brooklyn, including practically all of 
the available routes to Coney Island. The 
ore independent surface company, viz., 
the Coney Island & Brooklyn Railroad 
Company, it is expected will join the con- 
solidated interests in the course of a 
short time. 


Foreign Visitors in America.—During 
the month of April several British engi- 
neers visited the United States on tours 
of inspection of electric railway work. 
Among them was Prof. A. B. W. Kennedy, 
one of the most prominent of British elec- 
trical engineers, who is consulting engi- 
neer for tne London County Council with 
special reference as to whether or not the 
underground electric conduit system is 
practicable for the conditions found in 
London. Prof. Kennedy, in pursuance of 
this investigation, visited New York, Hart- 
ford, Boston, Schenectady, Buffalo, Niagara 
Falls, Chicago, Pittsburg, Washington, Bal- 
timore and Philadelphia, on a flying trip 
extending over but two weeks, and at its 
conclusion expressed himself as very 
much interested in what he had seen. Ac- 
companying Prof. Kennedy was E. W. 
Monkhouse, an electrical engineer of Lon- 
don, who desired to make a careful inves- 
tigation of electric railway practice in this 
country in behalf of other clients. On 
April 13, Dr. Edward Hopkinson, managing 
director of Mather & Platt, Ltd., and Ber- 
tram Hopkinson, nephew of the late Dr. 
John Hopkinson, arrived in New York, 
and are now making similar investiga- 
tions in various cities of the United States 
with a view to acquiring a general under- 
standing of the best American practice in 
electric railroading. They expect to re- 
turn in May. 
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The Electrical Bxhibition—Greeting. 
Ever since the dawn of civilization one 


of the greatest institutions of instruction 
and entertainment has been the gathering 
together for public inspection of the pro- 
ducts of man’s handiwork. In modern 
times it takes various forms, from the 
primitive county fair and the oriental 


market, through the permanent exhibi- | 


tlons and perhaps the department store, 
to the great international expositions. 
With the increasing specialization of in- 
dustry and consequently of interest, spec- 
jallzed expositions are coming into ex- 
istence, and one of the most sturdy and 
promising of these is the electrical exhi- 
bition of New York City, which promises 
to rival in regularity of occurrence and 
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extent of country from which it draws 
both exhibitors and visitors, such great 
affairs as the world famous Russian fair 
of Nijni Novgorod. 


The third exhibition opens in Madison 
Square Garden on May 8th, and promises 
to be of even greater value to the engi- 
neer and interest to the layman than were 
its predecessors of 1898 and 1896. The 
fame of these has spread so widely that 
the electrical exhibition is now far from 
being local in character or patronage. 
Electrical engineers from all parts of the 
country make a point of timing their an- 
nual visit to New York City during the 
month of the electrical show, and this 
year the annual convention of the Na- 
tional Electric Light Association will 
bring its attendants to the Garden. 


While this pilgrimage of the technical 
men is what makes the show of value to 
the exhibitors, the financial success of 
the exhibition company is dcpendent upon 
the popular interest in the more sensa- 
tional and less scientific exhibits on the 
part of a large portion of the enormous 
population resident in the metropolitan 
district, in and about New York City. 
The special department of particular nov- 
elty and interest this year will certainly 
be that embracing the automobiles, which 
will be attractive to both the general 
public and the engineer. Second only to 
this will probably be the interest exhib- 
ited in wireless telegraphy, the possibili- 
ties of which during the last few weeks 
have excited the most intense attention 
in England. 


General Electric Fimances 
The annual report of the General Elec- 


tric Company, an abstract of which will 
be found on another page, exhibits a re- 
markable game of battledore and shuttle- 
oock with the profit and loss balance, the 
final outcome of which, combined with 
the healthy growth of its business and 
profits, should be most gratifying to the 
stockholders. 


In the first place the 40 per cent. reduc- 
tion of the valuation of the stock, re- 
moving from the column of liabilities $13,- 
884,800, wiped out the profit and loss de- 
ficit which the company had struggled 
with for many years and had finally 
brought down to some $12,000,000. The 


surplus of $2,159,000 obtained by the capi-. 


tal reduction was immediately turned 
again into a deficit of $1,840,761 by the 
50 per cent. reduction of the valuation of 
patents, franchises and good-will effected 
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June 30th, 1898, which removed from the 
column of assets $4,000,000. The profits 
for the year, however, figured up to $3,- 
896,884, as against about $2,000,000 during 
the previous year, covering this deficit and 
giving over $2,000,000 surplus, which was 
largely used in paying up the unpaid ac- 
crued dividends of some 30 per cent. on 
the 7 per cent. cumulative preferred stock 
up to Jan. 31st, 1899, leaving finally a 
small surplus of $156,570. 


The reduction of the preferred capital 
by $1,700,000 means an annual gain to 
the benefit of the common stockholders 
of about $120,000, which, with the rapidly 
increasing business and the increasing ra- 
tio of profits to total business, should 
soon begin to give some dividend on the 
common stock. Altogether the report is 
a very flattering one, especially for a year 
in which there has been the industrial 
depression of an international complica- 
tion, and the revival of activity which 
has already followed the war may be ex- 
pected to combine with the improvements 
already manifested in General Electric 
finances to make a most flattering appear- 
ance next year. 


Gas Bagines in Railway Power Plants. 

It has been the common belief that the 
gas engine would prove an unsatisfactory 
prime mover for traction service, owing 
to its unsatisfactory operation with rap- 
idly varying loads. There will be found 
on another page a description of a street 
railway plant where the load conditions 
are about as severe as might be imagined 
—a plant working from one to three cars, 
on a profile showing a heavy grade for 
about one-third of the length of the line. 


To be sure, the power house is equipped 
with a storage battery, but this is used 
not to improve the regulation, but on ac- 
count of the inherent inability of the gas 
engine to carry extreme overloads. The 
gas engine reaches its greatest economy 
at maximum load and is consequently 
rated as near this output as possible, a 
small allowance, generally 10 per cent., 
being given to insure that the engine will 
maintain full speed with varying qualities 
of gas, etc. Thus an engine which gives 
on test 55 or 56 h. p. would be rated at 50 
h. p., and if given an overload of more 
than 10 per cent. would slow down and 
perhaps stop, while a 50 h. p. steam en- 
gine would easily stand a 25 per cent., or 
in the case of four-valve engines, a great- 
er overload before it would be pulled up. 
To carry a load, therefore, with peaks 
running up to 100 h. p., for example, it 
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would be necessary on the one hand to 
install at least a 90 h. p. gas engine, while 
on the other hand an 80 h. p. steam en- 
gine would do the work. With such a 
load the gas engine would be practically 
always working at a low percentage of its 
most efficient load and consequently at a 
poor economy, while the steam engine 
would be working with loads not much 
below that of maximum efficiency. The 
storage battery is therefore more neces- 
sary for a gas engine than for a steam en- 
gine with such a load as that described 
in the article referred to, but should un- 
doubtedly, for best economy, be used 
with either. 


Besides the well-known fuel economy of 
the gas engine, as compared with the 
steam. engine, particularly in small units, 
the former requires less space than the 
equivalent steam plant and may be run 
with considerably less attention, so that 
one man at a gas engine power house 
might attend to quite a large equipment, 
or in the case of a small equipment, 
might do considerable other work, be- 
sides simply attending to the plant. The 
first cost of a gas engine installed is about 
equal to that of the equivalent steam en- 
gine with boiler, pumps, piping, etc., in- 
stalled, and the depreciation is no greater 
than that of the steam engine and cer- 
tainly less than that of the boiler. 


125-Cycle Transformers on 60-Cyclie Circuits, 
Many central station engineers, con- 


templating the purchase of alternating- 
current dynamos of the now generally ap- 
proved frequency for lighting work, viz., 
60 cycles, hesitate on the score that they 
will be obliged to change all of their 
transformers and meters on their 125 or 
133-cycle lines to suit the new periodicity. 
A slight knowledge of alternating cur- 
rents confirms them in this fear. With a 
frequency one-half as great, they reason, 
the rate of change of lines of force on a 
given transformer will only be half as 
great, and the e. m. f. which that trans- 
former will stand will therefore be re- 
duced 50 per cent., so that putting 60 cycle 
current on to 125-cycle lines will have re- 
sults as disastrous as the biblical put- 
ting of new wine into old bottles,” or, 
to be more precise, will burn the trans- 
formers out. As a matter of fact, there 
is but a trifling difference between two 
transformers designed for the same load, 
efficiency and regulation, for 60 and 120- 
cycle circuits respectively, and transform- 
er manufacturers, as a rule, put out iden- 
tically the same instrument for both uses. 
Many central stations regularly run cir- 
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cuits during part of the day on high fre- 
quency and the rest of the day on low- 
frequency machines. 


The behavior of a 120-cycle transformer 
with 60 cycle current, as compared with 
its action under the frequency for which 
it was designed, is as follows: The ratio 


of transformation is, of course, exactly 


the same, as are the copper losses and the 
eddy current losses in the iron. The 50 
per cent. reduction of the frequency ne- 
cessitates a doubling of the density of the 
alternating magnetism in the iron to 
maintain the same rate of change of lines 
of force, upon which depends the voltage. 
Transformers for 120 to 183 cycles are de- 
signed for a low density in order to keep 
down the iron losses, so that this doub- 
ling is easily attainable. It, however, in- 
creases materially the magnetizing or 
leakage current, making it three or four 
times as great as on the higher frequency. 
This reduces the power factor of the sta- 
tion output, particularly if there are a 
lot of small lightly loaded house to house 
transformers on the lines. However, on 
account of the reduced frequency, the in- 
ductive drop in the lines and machines 
does not increase in proportion to this in- 
creased lagging current. The doubling of 
the density multiplies the hysteresis loss 
per cycle by about 3, as the loss is pro- 
portional to the 1.6 power of the density. 
However, the number of cycles being re- 
duced 50 per cent., the hysteresis loss is 
only really increased about 50 per cent. 
The regulation remains about the same. 


Care should be taken, however, in such 
a change, in the matter of meters. All 
recording ammeters or wattmeters of the 
induction type, such, for example, as the 
Shallenberger meter, will have their speed 
very materially reduced on the lower fre- 
quency, while meters of the type in which 
the motor is fitted with a commutator, 
such as the Thomson indicating wattme- 
ter, will work with equal accuracy on 
any frequency. 


Individual Motors vs. Group Driving. 

Now that electrical means have come to 
be generally accepted as the best for the 
distribution of power to numerous points 
of use in industrial establishments such 
as machine shops, printing offices, etc., 
one of the important problems is the divi- 
sion of the electric motor units. The chief 
losses of the shaft and belt. system are 
eliminated by the use of a few large mo- 
tors, each driving a number of closely 
grouped machines by means of the usual 
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overhead shaft and cone pulley. The sub- 
stitution for such a motor, shaft and pul- 
ley, of individual motors, one for each 
machine, increases greatly the cost and 
reduces the efficiency of the installation, 
as the smaller motors are more wasteful 
than the larger ones. It also increases 
considerably the aggregate h. p. capacity 
of motors required, as each individual 
motor must be capable of carrying the 
maximum load of machine it drives, while 
with the group arrangement these max- 
ima never carry simultaneously, ard the 
load curve of the group driving motor is 
correspondingly smoothed out. 


A discusion of this subject at a recent 
meeting of the American Institute of 
Electric Engineers brought out the gen- 
eral opinion that the efficiency, and with- 
in limits the first cost, of the installation 
are minor matters compared with many 
gains that might be called incidental, but 
overwhelmingly dictate the use of indi- 
vidual motors except in rare cases of very 
small units, etc. In a machine shop clear 
head room is of almost inestimable value 
for crane work, as it is in printing offices 
and similar establishments for clear 
lighting. Group driving, as ordinarily 
carried out with overhead shafting, ob- 
structs the head room almost as much as 
does a complete belted system, so that in- 
dividual motors are necessary to obtain 
these advantages. 


With rare exceptions the cost of the 
power in any industry involving power 
driven machines or machine tools seems 
to be between 1 and 5 per cent. of the to- 
tal cost of the finished product, „o that a 
reduction of the efficiency of power dis- 
tribution by, say 25 per cent., amounts to 
a very small increase of the cost of the 
product of the works, which may be far 
more than made up by the increased ef- 
fectiveness of that comparatively expen- 
sive element—labor, caused by such an 
apparently trivial improvement as bet- 
ter light, handier crane movement, read- 
ier speed control or increased flexibility 
of arrangement. 


Again, the improved appearance of a 
shop without belts has its effect on the 
neatness of the work of the operatives, 
especially if the material worked upon is 
easily soiled, as is paper. With oil drip- 
ping hangers, etc., gone, the walls may be 
painted white and the tools covered with 
aluminum paint and the quality of neat- 
ness and general “ship-shapeness” will 
readily find its way from the equipment 
to the work done. 
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HOW TO MAKE AND USE A PHOTOMETER. 


BY PROF. ARTHUR J. ROWLAND. 


The time has passed when an incandes- 
cent lamp is accepted as having the candle 
power marked on the label. It is a coni- 
mon thing to make tests of lamps from 
every barrel lot to see what they really are. 
The rating of a lamp by its watts per candle 
power is recognized as the only way to esti- 
mate its value, when new at least, and de- 
terminations of the true rating often pre- 
cede and follow the award of large con- 
tracts. 

That these values may be determined by 
lamp users there must be a means at their 
disposal for measuring candle power. So 
it is that a photometer, once considered an 
instrument solely for use in a physical 
laboratory, has come to be one found in 
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might make a more finished instrument, 
but more machine work would be involved. 
Such modifications will eadily suggest 
themselves to anyone unusrtaking the con- 
struction. 

A general drawing of the instrument is 
given in Fig. 1. The frame, which sup- 
ports everything, is of -in. white pine 3 
ins. wide, set together in an open rectangle 
5 ft. 10% in. long by 634 ins. wide over all. 
This frame may be supported at a conven- 
ient height by brackets on any side wall. 
At the left is an argand gas burner, in front 
of which is a board with an adjustable slot 
cut in it, the slot being directly in front 
of the argand flame. At the other end, on 
a suitable stand, is the incandescent lamp 
whose c.p. is to be measured. Between 
them is a frame on which travels a car 
containing a piece of paper set in a plane 
at right angles to a line joining the two 
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FIG. 1.—THE PHOTOMETER COMPLETE. 


many central stations and isolated plants. 
Within a couple of years past, commer- 
cial photometers have been made and 
offered for sale by most, if not all, the 
manufacturers of scientific apparatus. They 
have been devised to make photometer 
measurements reasonably simple, not re- 
quiring elaborate or expensive apparatus, 
and yet yielding results sufficiently ac- 
curate for the every-day work of the 
lighting plant in determining the c.p. of 
the lamps bought, and determining whether 
that of old lamps has fallen so low that 
they must no longer be continued in ser- 
vice, to say nothing of tests of c.p. varia- 
tion through the life of lamps from dif- 
ferent lamp factories in order to get a 
proper estimate of their relative worth. At 
the price such instruments are to be had 
it is doubtful whether it is worth while to 
make one. There is, however, a great 
satisfaction to many people in using an in- 
strument they have themselves constructed. 

In the photometer here described, and 
for the construction and use of which direc- 
tions are given, an attempt has been made 
to gather into one instrument the good 
points of a number, and at the same time 
to avoid their defects. In this an especial 
indebtedness is owed to a portable photo- 
meter made by the Newark Ornamental 
Iron & Sign Works, of Newark, N. J., 
which must be here acknowledged. 

CONSTRUCTION. 

For the construction shown no materials 
are required which are not readily attain- 
able at small cost, nor are there any pro- 
cesses of manufacture involved which are 
beyond the capabilities of a man with very 
simple tools and ordinary mechanical abil- 
ity. In many things, some simple change 


lights. This paper has a grease spot on it, 
and in use the car is moved backward and 
forward until a place is found where the 
grease spot disappears. The c.p. of the 
lamp is then read off on a scale immedi- 
ately below the car. For adjusting the 
e.m.f. on the lamp terminals a rheostat is 
provided, shown between the incandescent 
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eter. Between these pieces is put the 
paper with grease spot, as shown, and the 
two plates held together with small screws 
so the paper and grease spot can readily 
be renewed when necessary. The com- 
pound plate, D, slides in place from the 
front of the car in small wooden guides as 
at A. 

To the right of the frame D in the figure 
is a section of the car taken halfway be- 
tween the top and bottom. The two blocks 
F, F are wooden ones, extending from 
bottom to top of the car on which pieces 
of mirror are mounted. These mirrors 
should be of good quality, as near alike as 
possible and covering a large part of the 
surfaces G, so that an observer sees in 
each of them the reflection of the paper 
and grease spot—one side of the paper in 
one and the other side in the other. The 
exact angle at which these mirrors should 
be placed will best be determined in each 
case by trial. As shown, the results should 
be perfectly satisfactory. The piece B, 
between car proper and base, on which the 
wheels are mounted, is to be of lead. It 
may be cored out some, but is to give 
weight and stability to the car on the track 
and so must be heavy. The base to which 
wheels C are secured is of wood %-in. 
thick and shaped to carry the lead block 
and three wheels as shown, two running on 
the forward track and one on the rear 
track. These wheels are simply porcelain 
insulators or knobs, which any central sta- 
tion will be likely to have in stock, or 
which may readily be procured from any 
dealer in electrical supplies. They run on 
wood screws as axles. If they are turned 
from iron or brass, B may be made oi 
wood. The three parts making up the car 
are put together with two ‘slender bolts 
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FIG. 2.—TBE CAR IN DETAIL, 


lamp and the track for the car at X in the 
drawing. The instrument is in principle 
a Bunsen photometer. ‘ 

In Fig. 2 the car is shown in detail. The 
car proper is of wood, open in front, closed 
at the back, with ends cut away in open- 
ings 2½ ins. in diameter. Halfway be- 
tween these two ends is the screen—seen 
in edge view at A. This is of two pieces 
of sheet metal (see D), about No. 14 or 
No. 15 B and S guage in both of which 
there is cut a circular hole 2 ins. in diam- 


passing down through all, from the car. 
E, in another part of the figure, shows a 
brass plate of about No. 12 or 14 guage, 
screwed to the top of the car and with 
light stiff wires (about No. 10) soldered tu 
it and projecting forward. To each of 
these wires is hung a curtain of black 
drilling, 4% or 5 ins. wide and 10 or 12 ins. 
long, hung as shown at W (Fig. 1). These 
curtains are to screen the eyes of the ob- 
server from the lights at the end of the 
bar. When this car is finished, it must be 
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painted black all over. Not a shiny black, 
but a dull, dead black, such as may be had 
at least cost probably by cutting a little 
lamp black with turpentine and adding 
just enough shellac varnish to make the 
black stick, but not get glossy. 
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FIGS. 3 AND 4.—DETAILS OF RHEOSTAT AND 
CONTACT MAKER. 


Before taking up another part of the 
photometer, a few words as to methods of 
making the screen will be well put in. The 
sort of paper used is not of great im- 
portance. It must be white and quite 
nearly opaque. Preferably both sides 
should be as nearly alike as possible. The 
grease spot must be as transparent as pos- 
sible, have a very clearly defined edge and 
the more edge the better. In Fig. 7 there 
is shown a star which is a good size to use 
and which has plenty of edge. To make 
the grease spot, cut the star out of brass 
plate (say 14-in. thick) and mount it on a 
rod set perpendicular to the plane of the 
star. Melt some paraffine over a water 
bath, put the star into the paraffine and let 
it warm some; then take it out, let it drain 
and set it down on the paper selected. A 
number of grease spots having been made, 
pick out the best for use. I have found a 
typewriter's paper, imitation linen, smooth, 
and rather thin, quite satisfactory—care 
being taken not to use any part containing 
a water mark. 

The car runs on a track of which a sat- 
isfactory idea may be had from Figs. I 
and 6. The two tracks are of common 
-in. iron pipe, shown at P (Fig. 6), slip- 
ped through end pieces, whose form and 
size are shown in the same figure; and fin- 
ished by iron caps screwed on each end. 
It will be necessary to pick out good 
smooth pieces of pipe for the purpose and 
perhaps do a little filing, so that in use one 
will not unconsciously tell by the “feel of 
the track” when the car is in some certain 
position along it. Q, in Fig. 6, is a strip 
of 7-16-in. wood which is in front of the 
pipe tracks in Fig. 1, and is to have the 
scale for reading c.p. mounted on it. 

The framework must be mounted rigidly 
in place and the distances between it and 
the end fixtures, as well as the distances 
between them (the screen and the incan- 
descent lamp) made exactly as shown. It 


is on the accuracy of these measurements 


that the value of the table given below, 
determining the c.p. scale, depends. The 
scale of c.p., to be mounted on the strip in 
front of the iron tracks as before men- 
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tioned, may be put on a piece of cardboard 
tacked to the board, the divisions laid out 
as per table below with waterproof india 
ink and then the whole shellacked over to 
preserve it and prevent weather changes 
from warping the cardboard out of shape. 

The table is to 
read c.p. from 
eight to thirty. 
This is an abun- 
dant range for 16- 
c.p. lamps. Half 
candle powers 
may also be mark- 
ed off by divided 
distances between 
marks on the 
scale, except for 
values when these 
are given in the 
table. A pointer 
is attached to the 
car directly under 
the greased paper 
(as per Fig. 1) by which to read car position 
and so c p. 

At the left end of the frame is an argand 
gas burner (See Fig. 1). An oil lamp 


FIG. 7.— STAR OF SIZE 
FOR GREASE SPOT. 
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FIG. 5.—=DETAILS OF SCREEN. 


might replace the argand burner, but if gas 
is available it will be much more couveni- 
ent touse. In the figure the argand burner 
is Shown quite near the slot board; so near 
indeed that it is probable the board will 
have to be covered with asbestos paper on 
the side next it. To procure the results 
mentioned in Part II. it will be necessary 
to keep the burner up close. The exact 
position of the gas burner is not of im- 
portance except that it must be directly 
behind the slot when viewed from the car. 
The screen is shown in detail in Fig. 5. 
It is arranged with a slider to control the 
width of the slot S, which is 1 in. x 2 ins. 
at largest opening. If facilities are at hand 
it will be well to provide a screw and nut 
on the slider to control the width of the 
slot within small limits and readily. Bevel 
off the slot in fashion shown at R. 

At the right hand end of the frame is the 
standard to hold the incandescent lamp, 
connection board and rheostat. An ordi- 
nary lamp socket has a %-in. pipe screwed 
into it and this drops into a %-in. pipe in 
a cast iron base through a 3-in. cap 
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drilled at the end and with set- screw put 
through to hold the lamp rod at any 
height. The lamp cord is brought from 
the socket as shown and its ends carried 
to the two binding posts, Ps and Ps, re- 
spectively. The mains are connected to 
the binding posts at M (Fig. 1), voltmeter 
at posts between which the letter V is put, 
and ammeter, if used, at posts on each side 
of Am, as marked. Otherwise this am- 
meter gap is bridged by a copper link. 
Two connecting straps are shown on the 
face of the frame and other connections 
are completed inside so that the circuit is 
f.om one post at M to Ps, then through 
the lamp to P., to brass rod marked H 
(Fig. 3), through the contact into the 
rheostat coil, then to P, and so out at the 
other side of connections for the mains. 
The voltmeter connected thus reads e.m.f. 
on the lamp terminals and the ammeter, 
both the current through the lamp and 
voltmeter, so that if this latter takes appre- 
ciable current, as it usually does, allowance 
must be made, unless the voltmeter is al- 
ways off circuit when the ammeter reading 
is taken. 

For the rheostat construction see Figs. 3 
and 4. J is a round wooden cc¢e which, 
with end pieces, is preferably made of 
hard wood. Over J is a thin covering of 
asbestos paper, put on smooth and tight, 
and shellacked to place. Over 14% ins. 
of length at the middle of the rod is wound 
a tight spiral of No. 20 German silver 
double cctton covered wire also shellacked 
to place. This coil may be secured at its 
ends by tieing it down as with an armature 
coil or by soldering together the last two 
or three turns at each end. Along one side 
of the cylinder so formed, after the shellac 
has dried, and under the brass rod H 
(%-in. thick x %4-in. wide), the insulation 
on the outside is to be rubbed off with 
sandpaper, making a path over the bared 
wire, ¥ or 34 ins. wide. This leaves each 
turn insulated from its neighbors, but makes 
it possible to connect readily with any 
turn of the solenoid. Bridging the dis- 
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Fase 6 


FIG. 6.—DETAIL OF TRACK AND SCALE AR- 
RANGEMENT. 


tance from H to the wire on J, and mak- 
ing the contact just mentioned, is the con- 
tact device of Fig. 4. This is a brass body 
K, cut from -in. square rod, with an 
opening M, which rides easily on the rod 
H. Secured to it are German silver 
springs, as shown within, to make contact 
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with the rod, and outside to make contact 
with the turns of wire on the coil. A 
bolt like that at L can be had from almost 
any old lamp socket. It had better be 
very securely put in place. As the success 
of the rheostat depends on this contact de- 
vice, it must be carefully made and the 
lower spring piece divided on each side as 
at N, so there may be four contacts on the 


FIG. 8.—DIAGRAM OF HORIZONTAL CANDLE 
POWERS ON TWO LAMPS, ONE WITH 
COILED, THE OTHER WITH PLAIN 
HORSESHOE FILAMENT. 


rheostat wires. With this rheostat the volts 
on a 16-c. p. t110-volt lamp can be con- 
trolled over a range of ten volts by almost 
imperceptible steps and one amp. can be 
put through it continuously without dan- 
gerous heating. The whole thing is held 
together by wood screws from the ends, O, 
into the rod J, and then screwed in place 
at the side of the frame. 

After the photometer is all put together 
and mounted on a side wall, the whole 
thing must be given a couple of coats of a 
dead-black paint, and the wall immediately 
behind the instrument painted the same 
way. A dark room need not, be provided. 
All very bright lights, however, must be 
absent from the vicinity of the instrument 
or turned out when it is in use. 

HOW TO USE THE PHOTOMETER. 

Two needs must be supplied before any 
work can be done with the finished instru- 
ment. There must be standard incandes- 
cent lamps and a thoroughly reliable volt- 
meter. The incandescent lamps may be 
purchased from any of the larger lamp 
companies, marked with the voltage at 
which they give 16-c.p. and from what 
direction they must be viewed to give this 
c.p. Sixteen-c.p. standards must be used. 
By a thoroughly reliable voltmeter is meant 
one which has 110 volts at its terminals 
when the needle points to this, that always 
comes to a I110-volt reading when 110 volts 
is applied, and which can be read to one- 
fifth of a volt. Unless such a voltmeter is 
used, only very rough c.p. measurements 
can be made. Errors as much as -c. p. 
to I-c.p. in 16 will come in, due to this 
cause alone, with a voltmeter in use whose 
readings are slightly in doubt. The cir- 
cuit used must be one on which the e. m. f. 
at the lamp can be held steady for a sim- 
ilar reason. An ordinary 16-c.p. lamp 
changes c.p. about one unit per volt 
change in applied e.m.f. at the normal or 
rated e. m. f. 
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Having the standards and the voltmeter 
for the work, proceed to measurements this 
way. Two men are required; one to watch 
the voltmeter and change lamps, the other 
to work the car. Connect the circuit, put 
one of the standards in the socket, set it 
at its marked voltage and turned so one 
views it from the photometer car in a 
direction which makes its c.p. sixteen, light 
the argand burner, put the car so its index 
is at mark 16, and adjust the slot at the 
argand until the grease spot disappears. 
The argand lamp has now become the 
standard and is assumed to stay at fixed 
c. p. for further work. Next remove the 
standard lamp, put in one whose c.p. is 
to be determined, bring it to a proper ap- 
plied e.m.f., and while one man reads the 
voltmeter and keeps the lamp at a constant 
terminal potential difference, the other one 
moves the car backward and forward, seek- 
ing a place where the grease spot cannot 
be distinguished from the surrounding pa- 
per, and when the place is found he reads 
the c.p. of the lamp now in the socket. So 
work is proceeded with, a return being 
made periodically to the standard to check 
the argand burner, which is the working 
standard, and perhaps also to other lamps 
as well to procure check readings of their 
c.p. A check on the argand by the incan- 
descent lamp standard is of course made by 
putting the car at 16-c.p., adjusting the in- 


FIG. 9.—\ VIEW OF A ROTATING SOCKET: 


candescent lamp in position and applied 
e.m.f. and observing whether the grease 
spot is still invisible. The one handling the 
car must keep his eye solely for observa- 
tions of the grease spot and will not be able 
to do good work until he has gotten accus- 
tomed to it by ten minutes preliminary 
work. Also a person without experience 
in photometric measurements will not be 
able to get good, that is, concordant and 
correct results. A practiced observer will 
have results agree with this photometer so 
that individual observations never differ by 
more than a half c.p. in sixteen. 

It will be very unusual for the grease 
spot to simultaneously disappear from both 
of the images in the mirrors for anv one 
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position of the car. This is mainly due to 
difference in the color of the lights used. 
Old incandescent lamps are less trouble- 
some than new ones in this respect. In 
making a reading one should set the car 
to a position where the difference in tint 
of spot and field is the same, whichever 
mirror he views. 

It must be observed that when making 
measurements no reversing of car is to 
be done, nor is there necessarily a dark 
room. Simply avoid lights or white sur- 
faces before the eyes of the observer and 
have the lights in the vicinity of the instru- 
ment as few as possible, of as small c.p. 
as possible, and constant in position and 
c.p. If one can just manage to read news- 
paper print from the surrounding lights it 
will be dark enough. Avoid light most 
carefully at the incandescent lamp end. 

If r10-volt lamps are to have their c. p. 
determined it commonly happens that the 
dynamos run at 110 volts. Hence it is well 
nigh impossible to get 110 volts at the 
photometer and in any event the rheostat 
would be useless. One should have a few 
small storage cells to put in series in the 
circuit on this account, to raise the e. m. . 
to about 120, and then there is abundant 
opportunity to procure the 110 volts stead. 
ily, even under considerable fluctuations in 
the e.m.f. on the circuit. 

A 16-c.p. lamp does not measure 16-c.p. 
when viewed from any direction. There is 
a good deal of variation in c.p. according 
to the direction from which one views the 
lamp, and especially is this true for coiled 
or looped filaments. Even the c.p. in a 
plane at right angles to the lamp axis, the 
horizontal c.p. is irregular. One can read- 
ily see this for himself by holding a piece 
of white paper near a lighted lamp and ob- 
serving the bright streaks of light in cer- 
tain directions. The kind of variation 
which exists is shown by two curves of hor- 
izontal c.p. plotted together in Fig. 8. 
These were taken from two lamps, one oi 
which had a coiled filament and the other a 
plain U-form filament. 

Most lamp manufacturers are now rating 
their product by the c.p. measured when 
the lamps are rotating on a vertical axis 
at 180 r.p.m.—a value decided on at the 
National Electric Light Convention a year 
or two since. A rotating socket is not in- 
cluded in the photometer design here given. 
There is, however, a cut of a rotating 
socket recently built for use in the Electri- 
cal Laboratory at Drexel Institute here 
shown, which might replace the incandes- 
cent lamp stand in the design given in this 
article. The one shown in the cut has 
embodied in it certain features worth not- 
ing. There are four brushes rubbing on 
four contact rings. Two carry current 
into and out of the lamp through a socket 
so arranged that the voltmeter connected 
through the two other brushes is actually 
connected to the lamp terminals, and so 
the true e.m.f. on the lamps is known. To 
maintain a steady rate of rotation the little 
motor shown is run by two storage. cells 
given up to this duty alone. The speed of 
the rotating socket is also under control 
and can be varied through all necessary 
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limits by shifting the little rubber-covered ` 


pulley to different radii under the large 
rotating disc, which is mounted on the 
stem of the lamp whose c.p. (that is, mean 
horizontal c. p.) is to be determined. With 
proper tools and facilities such a rotating 
device, or one equivalent, can be put on the 
photometer here described and so a very 
complete instrument be had. 

The standard lamp is better if not rotated. 
Care must be taken that the standard is not 
viewed from a position near to one like 
C, in the figure of horizontal distribution, 
however, where the turning of the lamp 
through only five degrees varied the c.p. 
by more than five units. A plain U-shaped 


TaBLE FOR CONSTRUCTION OF CANDLE-POWER 
SCALE. 


DISTANCE FROM SLor BOARD IN 


NCHES. Candle-power 
to be Marked 
on Scale. 
Exact Value. Nearest 64th. 
21.961 219 30 
22.198 22 29 
22.444 ' 22 28 
22.7 22 27 
22.967 224: 26 
23.246 23 4 25 
23.537 281 24 
2 812 2333 23 
21.162 24% 22 
24.498 24 21 
24.8525 2434 20 
25.227 25 19 
25.623 2 18 
26 .0435 26 17 
26 491 26 ; 16 
28.97 269 15 
27.4825 2741 14 
28.035 172 13 
28 634 284} 12 
29 634 508 10.5 
30.000 30 10 
80.384 303 9.5 
30.790 305 9 
31.219 3192 8.5 
31.672 3112 8 
— k — — . — ere 


TABLE FOR CONSTRUCTION OF No. 2 CANDLE- 
POWER SCALE. 


DISTANCE FROM SLOT BOARD IN 
INCHES, Candle- power 
to be Marked 


on Scale. 
Exact Value. Nearest 64th. 


38 
38 
35 
R4 
33 
32 
31 
30 
29 
28 
27 
26 
25 


filament is much the best for a standard 
lamp. 

The candle power of 8-c.p. lamps can 
readily be obtained with this photometer 
also. Put a standard 8-c.p. lamp, at some 
marked voltage, in the lamp socket; put 
the car at 16-c.p. and adjust the slot at the 
argand burner until the spot disappears. 
Then proceed to measure 8-c.p. lamps as 
though they were 16’s, halving the value of 
c. p. read on the scale in each case for their 
real candle power. A similar method may 
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be used also in determining the value of 
the candle power procured from 32-c.p. 
lamps. Use a standard 32-c.p. lamp as in 
case of the standard 8-c.p. above, and when 
readings are made on the candle power 
scale double the value obtained in each 
case. Unless the gas used is intrinsically of 
very good candle power and the argan. 
burner is put very close to the slot board, 
this last cannot be done since the gas burn- 
er will not give enough light. If it is a 
possible plan carefully avoid any flickering 
edges of flame showing through the slot 
when it is viewed from the car position. 
The following alternative method of mea- 
suring 32-c. p. lamps will always be satis- 
factory. 

Set up a second lamp socket (number 2) 
fifteen (15) inches to the right of the one 
already provided in the regular construc- 
tion, or seventy-five (75) inches from the 
slot. Construct a second scale (number 2) 
under the one already made (number 1), to 
be used only when the lamp under test is 
in the more distant socket. 

This scale will be constructed by mea- 
surements given in the table below, all 
measurements being from the slot before 
the argand lamp. 

Use 16-c.p. standard in socket number 
I, put the car at 16 candle power on 
scale number 1, and set the argand lamp 
by it so the spot disappears. Then put the 
32-c.p. lamp, whose candle power is de- 
sired in number 2 socket, and measure its 
candle power in the usual way, but reading 
its candle power on number 2 scale. If the 
two sockets are connected in parallel they 
will be ready for operation alternately at 
any time, the same instruments and rheo- 
stat being used without any change in con- 
nections. 

ee ore eee 


AMERICAN TELEPHONE PRACTICE. 


SELF-INDUCTION AND CAPACITY. 


BY KEMPSTER B. MILLER. 


Self-induction and capacity play such 
important parts in the question of long- 
distance telephone transmission, and seem 
so little understood among the rank and 
file of telephone workers and users that 
this chapter will be devoted to an elemen- 
tary and non-mathematical discussion of 
these two phenomena with a view to ex- 
plaining their existence and effect in a 
simple manner, rather than to throw any 
new light upon the subject. 

Ohm’s law states that for a steady flow 
of electricity in a given circuit the amount 
of current in amperes is equal to the elec- 
tromotive force expressed in volts, divid- 
ed by the resistance of the circuit ex- 
pressed in ohms. In algebraic form this 
becomes the well-known equation: 

C = E/R 

Where C represents the current in am- 
peres, E the electromotive force in volts, 
and R the resistance of the circuit in 
ohms. Knowing any two of the above 
quantities, the third may be determined 
from the equation already given, or from 


229 


the following, which are derived from it: 
E = CR 
and R = E/ C 

These three equations, which are mere- 
ly different ways of expressing Ohm’s law, 
are the most useful in the entire science 
of electricity. It is unfortunate for an 
easy understanding of telephony that 
these equations in their simple forms hold 
true for a steady flow only, and that when 
currents which are rapidly changing in 
value or in direction are considered, we 
must face a more complex set of condi- 
ditions. 

An electric current flowing through a 
conductor sets up a fleld of force about 
the conductor throughout its entire 
length. This field of force consists of 
magnetic lines extending in closed curves 
about the conductor, and is often termed 
a magnetic whirl. A freely suspended 
magnetic needle placed within this field of 
force will tend to assume a direction cor- 
responding to the direction of the lines of 
force, and therefore at right angles to the 
conductor. 

If the current flowing in the conductor 
is maintained at a constant value and in 
the same direction, the fleld of force about 
the conductor will not change. On the 
other hand, if the current strength fiuc- 
tuates, the field of force will become more 
intense and will expand while the cur- 
rent strength is increasing, and will be- 
come less intense and will therefore con- 
tract while the current strength is de- 
creasing. If the current changes its di- 
rection, the field of force existing is en- 
tirely destroyed, and is built up in an op- 
posite direction at every such change. 

Whenever there is such a relative move- 
ment between a conductor and the lines of 
force of a magnetic field as to cause the 
conductor to cut the lines, or the lines to 
cut the conductor, an electromotive force 
is set up in the conductor which tends to 
cause a current to flow. The direction of 
the electromotive force will depend on the 
direction of the lines and on the move- 
ment of the conductor, and its value will 
depend on the rate of cutting. The field 
of force may be set up either by a magnet 
or by a conductor carrying a current, and 
in either case the phenomenon just de- 
scribed is called electromagnetic induc- 
tion. 

If two wires are formed into parallel 
coils, each having a large number of 
turns, then the lines of the fleld of force 
set up by the coil carrying the current 
will cut many of the turns of the other 
wire, thus inducing an electromotive force 
in each turn; the result being that the sum 
of all the electromotive so induced forces 
will be added, thus producing a much 
greater effect than if each wire consisted 
of but a single turn. Furthermore, if the 
two coils are wrapped about an iron core, 
the field of force due to the coil carrying 
the current will be greatly strengthened, 
and therefore the electromotive force in- 
duced in the second coil will be greatly 
increased, owing to the greater rate of 
cutting of lines caused by the changes in 
the strength of the current. This is due 
to the fact that a given magnetizing force, 
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or force whick cends-to set up a field of 
force, will produce a greater number of 
lines in iron than in air. 

It is evident that in a coil of wire carry- 


ing a current each turn of the coil is sur- 


rounded by a field of force, and that each 
turn must therefore lie more or less with- 
in the fields of force of all the other 
turns. Each turn ‘will therefore have an 
inductive action upon all the other turns 
when the current through the coil is vary- 
ing. Whenever a diminution of the cur- 
rent occurs the decreasing number of lines 
of force set up by any one turn will act 
on each of the other turns to induce an 
electromotive force tending to cause a 
current to fiow in the same direction. The 
decreasing field of force around each one 
of the turns will act in a like manner on 
all of the other turns, and as all of the 
electromotive forces in all of the turns 
will be in the same direction as the cur- 
rent, which is already flowing in the coil 
their effects will be added and will tend 
to prolong the flow of current. On the 
other hand an increase in the current will 
cause an increasing number of lines to 
suround each turn, and this increase 
around any one turn will induce electro- 
motive forces in each of the other turns 
in the opposite direction to that produc- 
ing the current already flowing. This 
phenomenon of induction between the 
various parts of a single coil of wire each 
on the other is termed self-induction. 

In view of the fact that a decreasing 
current induces an electromotive force 
tending to produce a current in the same 
direction as that already flowing, while 
an increasing current induces an electro- 
motive force tending to produce current 
in the opposite direction, tt follows that 
the general effect of self-induction in a 
circuit is to tend to prevent any changes 
in current from taking place in that cir- 
cuit. This accounts for the fact that coils 
of wire, such as those forming electro- 
magnets, tend to so greatly reduce the 
flow of voice currents through them; one 
of the best illustrations being that used 
in the bridging bell system of party lines, 
where thé ringer magnets are purposely 
wound with a great number of turns and 
provided with long, heavy iron cores for 
the purpose of increasing the self-induc- 
tion. 


It is quite evident that in circuits con- 
taining self-induction and subject to rap- 
idly fiuctuating electromotive forces, the 
tendency of self-induction to prevent 
changes in the current will always cause 
any change in current to lag slightly be- 
hind the electromotive force which pro- 
duces it. Where the electromotive force 
impressed upon a circuit varies according 
to the law of sines, the electromotive 
force produced by self-induction lags a 
quarter of a phase or 90° behind the cur- 
rent owing in the circuit. That this is 
so may be seen from the fact that the 
electromotive force of self- induction is a 
maximum when the current producing it 
is changing most rapidly, and is zero 
when the current producing it is not 
changing at all. The maximum rate of 
change of the current flowing in a circuit 
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occurs when the current is passing 
through zero, and its minimum rate of 
change occurs at the crests of the wave, 
that is, at its maximum points. It there- 
fore follows that the electromotive force 
of self-induction is a maximum when the 
current in the circuit is zero, and is zero 
when the current is a maximum. This 
evidently indicates a phase difference of 
90°, and we have already seen that this 
phase difference is a lagging rather than 
a leading one. 

In circuits containing only non-induc- 
tive resistance the electromotive force im- 
pressed upon the circuit has only to over- 
come the ohmic resistance, and the value 
of the current may be obtained at any 
time by a direct application of Ohm’s law. 
Where self-induction, however, is added 
the impressed electromotive force, if it be 
a varying one, must overcome not only 
Ohmic resistance, but the electromotive 
force of self-induction; and then the cur- 
rent equation becomes 


Electromotive Force 
Current y kꝛw⁊³ 
Impedance 


The word impedance in this equation 
may be termed the apparent resistance, 
and the apparent resistance in circuits 
having self-induction is always greater 
than the ohmic resistance. In fact, I, the 
impedance, is equal to 

S/R? + AAL. 

Where f is the frequency of alternations 
and L is the coefficient of self-induction— 
a term denoting the total number of lines 
of force set up in a given coil when tra- 
versed by current of unit strength. The 
equation flow of current may then be 
‘written 


C = 


E 


VR! ＋ AA PL’ 

Which is the equivalent of saying that 
the current flowing is equal to the electro- 
motive force divided by the aparent re- 
sistance. 

The current flowing in a circuit in 
which self-induction and resistance are 
present is the resultant of that produced 
by the impressed electromotive force and 
the electromotive force of self-induction. 
The greater the electromotive force of 
self-induction the greater will be the lag 
of the current behind the impressed elec- 
tromotive force. Furthermore the greater 
the self-induction the greater will be the 
apparent resistance or impedance, and 
consequently the smaller will be the cur- 
rent flowing. The above formula applies 
only to currents varying according to the 
sine law, but telephone currents do not 
vary according to this law, or according 
to any other definite law, so far as we 
have been able to determine. This does 
not, however, destroy the significance of 
the formula as applied to telephony. Fou- 
rler's theorem states that any complex 
periodic wave motion may be considered 
as being made up of a number of simple 
wave motions having 1, 2, 3, 4, etc., times 
the rate of vibration of the complex wave 
motion. Telephone currents are very 
complex and are composed not only of a 
fundamental tone, but of many over- 
tones; it is by the various blending of 
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these overtones with regard to their rela- 
tive loudness and their relative positions 
in phase with respect to each other, that 
articulate speech is produced. A consid- 
eration of the formula for the fiow of cur- 
rent, just given, shows that the effect of 
self-induction is greater upon currents of 
high frequency than upon those of low 
frequency, for as f, the frequency, in- 
creases, the value of the impedance or the 
apparent resistance increases, and, there- 
fore, the value of the current decreases. In 
other words, self-induction tends to weed 
out the higher overtones in preference to 
the lower ones and the fundamental tone, 
thus rendering speech indistinct, as well 
as reducing its volume. 


—— te 
INTERIOR WIRING. 


BY CHARLES E. KNOX. 


FEEDERS AND MAINS. . 


In this number the method of installing 
feeders and mains, known as exposed 
work, will be considered. 

For the purpose of discussion this por- 
tion of the subject may be divided into 
four parts, namely: 

Ist.— The wire or conductor. 

2d.— The insulator. 

3d.— The rack, hanger, clamp or other 
device for holding the insulator. 

4th. — The method of supporting the in- 
sulator rack or hanger. 

Ist.— The Wire or Conductor.— It is ob- 
vious that a different kind of insulation or 
protective covering may be used in this 
class of work from that which is desirable 
or necessary in concealed work. In the 
latter case the insulating covering of the 
wire must be depended upon entirely for 
the insulation of the feeder system; for 
even if there be an insulating lining or 
coat (as there should be) in the conduit 
used, this should not be relied on to any 
great extent and should be considered 
chiefly as an additional protection. In the 
case of exposed work, on the other hand, 
we may, if we desire, depend entirely on 
the insulator for the insulation of the sys- 
tem. For this purpose then it is only nec- 
essary to have such a covering on the wire 
as will prevent trouble from actual short 
circuits, grounds or such accidental con- 
tacts as might be caused by placing a 
metal bar, monkey wrench, etc., across 
the conductors or from other similar caus- 
es. The liability of this occurring may be 
greatly reduced by covering the conduc- 
tors as a whole with wire lathing, galvan- 
ized sheet iron or similar covering. 

There are many kinds of insulating cov- 
erings which will accomplish this purpose 
other than rubber. Among these are the 
coverings used on the so-called weather- 
proof wire, and on the historic underwrit- 
ers’ wire. Even two or three wrappings 
of tape around the copper wire might suf- 
fice, although this would not be as dur- 
able and would probably cost just as much 
as either of the others. The weatherproof 
wire is best adapted for outdoor work, as 
it stands up well under changes of weath- 
er, moisture, etc. Its disadvantage is that 
it is not fireproof. Underwriters’ wire on 
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the other hand, is fireproof, but is not as 
good for the purposes to which the weath- 
erproof wire is best adapted. Where the 
feeders pass outdoors from one building 
to another, weatherproof wire would be 
better than either rubber-covered or un- 
derwriters’ wire. 

Of course there are many cases (per- 
haps the majority) where it would be un- 
wise to use any insulation other than rub- 
ber for this class of work. The selection of 
one or the other depends on many condi- 
tions, and each case would have to be con- 
sidered separately and a decision made ac- 
cording to the conditions. With voltages 
of 200 or over the tendency to use rubber 
covered conductors should increase. The 
point is, however, that in exposed work it 
is possible in some instances to substitute 
other insulating coverings for rubber and 
thereby make a considerable saving in the 
cost of the feeder system. 

2d.—The Insulator.—In this connection 
this term designates the rest or clamp for 
insulating the conductor from the sup- 
porting hanger, rack, beam, etc. It is 
very rare that any material is used at the 
present time for insulators for interior 
wiring other than porcelain. Glass might 
be used, but it has many, if not all, of the 
disadvantages of porcelain for this pur- 
pose, and more beside, while its only im- 
portant advantage is its lower cost. Por- 
celain for insulators has many advan- 
tages. It has high insulating qualities, it 
is not (when glazed) hygroscopic to any 


FIG. 2.—A PORCELAIN INSULATOR FOR 
SMALLER WIRES. 


extent, it can be molded in a great va- 
riety of shapes and is cheap. Its great 
disadvantage is its fragility. Therefore in 
adopting or designing a porcelain insula- 
or for this class of work it is important 
to select such shapes and forms as will 
mitigate or avoid this weakness. 
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Briefly expressed, the insulator should 
be “chunky.” In fact, this word best ex- 
presses the idea of the requirement to 
which all designs of insulators made of 
porcelain should conform in order to 
avoid breakage. Any form of insulator 
having thin projecting edges or lips, or 
which have been weakened by screw holes 
or grooves, should be discarded and stout- 
er and more compact designs adopted. If 
this point be not strictly observed, there 
is bound to be trouble. I have known 
cases where a poor design of insulator 
has been used, and the breakage has been 
as high as 20 per cent. 

Fig. 1 shows a good stout form of in- 
sulator for large wires. As will be seen 
from the drawing, this insulator is split 
so that while the wire passes through the 
center of the insulator, the insulator may 
be taken Ou at any time in case of break- 
age -and be replaced by another. Fig. 2 
shows a fairly good form of insulator for 
smaller wires. This insulator has the 
questionabie advantage of being to a cer- 
tain extent universal, having several sizes 
ef grooves in the two parts of the insu- 
lator, so that by placing the two parts in 
varying positions, different sizes of wire 
May be accommodated. 

3d.—The Insulator Rack, Clamp or 
Holding Device.—For fairly small conduc- 


I. -A HEAVY PORCELAIN 


FIG. INSULATOR. 
tors for which insulators of the type 
shown in Fig. 2 are used, each insulator 
may be secured separately by means of a 
screw, passing through the hole in the in- 
sulator, to the beam, wall or ceiling, as 
the case may be. Where there are a num- 
ber of these in a row, however, it is a bet- 
ter plan to secure the insulators side by 
side to a channel iron, which is fastened 
in turn to the beam or wall. 

For insulators of the type shown in Fig. 
1, a frame or rack similar to the design 
shown in Fig. 3, is most suitable. As 
shown in the drawing, this consists of 
angle or T iron, to which are secured 
straps or bars of iron projecting outward- 
ly, into which the slot in the insulator fits. 
On the outer side of the rack, each in- 
sulator is secured in place by separate 
straps, which at the same time serve to 
stiffen the rack. By removing any strap 
the corresponding insulator (and conse- 
quently the conductor) may be removed 
without disturbing the remainder. Where 
such strength and rigidity is not neces- 
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sary, the horizontal straps on which the 
insulators rest may be replaced by 96 in. 
or %-in. bolts of proper length for the 
size of the insulator. Of course there is 
no end to the variety of hangers o racks 
that might be designed for this gurpose. 


FRONT VIEW 


FIG. 3.—A RACK FOR PORCELAIN INSULATORS. 


In some instances many different shapes 
and sizes of racks are necessary for the 
same run of conductors in order to over- 
come peculiar conditicns encountered in 
the course of the feeders. Each rack must 
of course be fitted and adapted for its par- 
ticular location and requirement. 
4th.—Method of Supporting Rack or 
Hanger.—Where there are beams, girders, 
etc., to which the rack supporting the in- 
sulator may be fastened, it is easy to get 
a firm support for the racks. Beam clamps 
to which the racks are secured may b 
used, or else the beams may be drilled 
and tapped and the racks fastened in place 
by stout machine screws. This makes a 
much more secure support than if the 
racks were screwed to wood, and also 
has the advantage of greater security in 
case of fire, a point which in many in- 
stances should be borne in mind. 

When the insulating rack must be se- 
cured to a brick wall or ceiling, care 
should be taken to obtain a secure fast- 
ening. For this purpose expansion bolts, 
toggles or some similar device should be 
used. Never depend on a wooden plug 
for a means of getting a fastening for a 
screw; sooner or later (generally sooner) 
these plugs are bound to get loose and 
pull out, even if the wood be seasoned. 
They are a “delusion and a snare,” and 
are the more deceiving, because they 
seem fairly firm when first put in the 
brick. ö 

It is frequently necessary to stiffen or 
guy the racks where they are subject to 
any great strain owing to the pull or 
weight of the wires. This is especially 
true wher the feeders change their course 
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(as in turning a corner). For this pur. 
pose iron straps or stout steel wires may 
be fastened to the ceiling or wall at one 
end, and to the rack at the other end. 

As far as possible a direct course or 
run should be selected for the feeders, 
for it is probably even harder to make 
bends o1 turns in exposed work than it is 
when the feeders are run concealed. Avoid 
crossing any pipes, ducts, etc., whenever 
possible. Steam pipes particularly should 
be avoided, as both weatherproof and 
rubber insulation are affected by high 
temperatures. The conductors should 
not be allowed to rest or touch anything 
but porcelain (if they have weatherproof 
or fire underwriters’ insulation) through 
out the entire course. 

When the route has been selected, the 
start should be made at the switchboard 
for there is the greatest congestion and 
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FIG. 4.— FEEDERS RISING FROM SWITCHBOARD. 


there the greatest ihgenuity must be ex 
ercised in order to obtain satisfactory re- 
sults. In most cases the switch with 
which a given feeder must connect is pre- 
scribed and this makes it all the more 
essential to start at the board in order to 
avoid crossing to make the proper con- 
nections. 

In all cases where the feeders are large 
or numerous it is well to make a small 
working model of the feeder system, us- 
ing small wire or cord for wires and 
pasteboard for racks. It is much easier 
handling No. 18 wire than 1,500,000 c. m. 
and cardboard than iron. Then when the 
course Bas been properly mapped out the 
racks should be set in place throughout 
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the entire course. When the insulator 
used is of the type shown in Fig 1, one- 
half of each insulator for each feeder 
should be set in place in the rack, the 
conductor then being laid on this half 
and then the remaining half of the insu- 
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FIG. 5.—A RUN OF HEAVY FEEDERS. 


lator put in place and then the straps 
should te fastened in position. This is 
a much quicker method than pulling the 
wires through the insulator and also 
avoids abrasion. Where it is necessary 
to pass through walls, partitions, etc., the 
wires should be protected (unless covered 
with rubber) by porcelain sleeves or 
tubes (preferably split in two parts), 
which are properly protected from break- 
age. If the conductors be insulated with 
rubber, sections of lined conduit may be 
used. 

Fig. 4 shows an example of medium- 
sized feeders rising from a switchboard 
to the ceiling. In this case the voltage of 
the installation was 240 volts and rubber 
covered wire was used. The insulators 
were the ordinary porcelain ‘knobs,’ 
fastened by machine screws to channel 


iron, which in turn was fastened to the 


J 
J 
J 
J 
28 
se 


FIG. 6.—A DETAIL VIEW OF FEEDERS SHOWN 
IN FIG. 5. 


iron frame of the partition. The wires 
were tied“ in the regular manner to the 
outside of the insulator. 

Fig. 5 shows a view of very heavy feed- 
er conductors. In this case the insulator 
used is of the form shown in Fig. 1, rack 
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being of the design shown in Fig. 3. The 
wire is triple-braided weatherproof. Fig. 
6 shows another view of the same instal- 
lation. 


STEAM AND WATER STOP VALVES. 


THROTTLE, BLOW-OFF AND SPECIAL VALVES. 


Among the improved stop valves to be 
found in use, and on the market, are many 
forms of special design which were made 
to overcome some difficulty. Trouble 
used to be the constant companion of the 
old-fashioned valve user, and the manipu- 
lator of plug valves used to look for 


FIG. 1.—DOUBLE-BEAT THROTTLE ‘VALVE. 


trouble when he hunted up his valve 


© wrench. But time and engineering have 


changed all that, until almost every diffi- 
culty has been overcome by the use of a 
specially designed or constructed valve, 
fitted for the particular case in hand. 

The improvement in throttle valves has 
been most marked. Imagine the cir- 
cumstances attending an attempt to open 
a plug valve in a 10-in. steam main 
against 125 Ibs. gauge boiler pressure! 
It would require a small army of labor- 
ers to manipulate such a valve—and plen- 
ty of time, also. But with the improved 


FIG. 2.—GOLDSMITH THROTTLE VALVE. 


throttle valves now in use the engineer 
can control the largest engine with a 
touch of the fingers. 

The throttle valve illustrated by Fig. 1 
is a representative of what has been done 
to advance throttle valve engineering.“ 
This valve was designed by Charles H. 
Manning, Superintendent of the Amos- 
keag Company, and was made for the Jef- 
ferson mill. This valve is of the double- 
beat” variety, and gives the full opening 
of a 9-in. pipe in two and one-half turns 
of the hand wheel. As shown by the en- 
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graving, the valve is nearly perfectly bal- 
anced and the stem is well supported as 
it passes through both sides of the valve 
and carries two stuffing boxes and bear- 
ings, besides a third support in the yoke 
which forms the nut. Being thus sup- 
ported in three places, there is little dan- 
ger of spring in the valve stem, or of clat- 
tering discs when the valve is being 
closed. For this illustration and descrip- 


FIG. 3.—ROTARY THROTTLE VALVE. 


tion, also for several others in this ar- 
ticle, we are indebted to Power.“ Credit 
is also due to the “American Machinist” 
and the Paper Trade Journal” for other 
illustrations used herewith. 

Fig. 2 illustrates a form of valve made 
by the Roe Stephens Manufacturing Com- 
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Sectional. 
FIG. 4.—LEVER THROTTLE VALVE. 


pany, and known as the “Goldsmith 
Throttle Valve.” It is also used for main 
stop valves, but is especially adapted to 
large stationary and marine engines, and 
to large steam pumps working automati- 
cally. The design is for the purpose of 
preventing uneven seat wear and the 


Interior. 


Sectional. 
FIG 5.—HANDY GATE VALVE. 


keeping of scale or sediment from the 
seats. The discs never leave the seats, 
and they follow and take up their own 
wear. The action is positive, and easy 
and quick under heavy pressures. 

A valve of the rotary type, made by the 
Haydensville Manufacturing Company, is 


. PAMER KLEC 
Iron Body Brass Mounted. 
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shown by Fig. 3. This is a very quick 
acting form of valve and compensation 
for wear is provided for. Only about one- 
fourth of a turn is required between full 
open” and closed, and the valve, having 
but one stuffing box, and no endwise mo- 
tion to the stem, leakage is reduced to a 
very small quantity. The method of at- 
taching valve to spindle is shown in the 


Brass Body. 


sectional details of the drawing, and the 
valve may be removed bodily, at any 
time, by simply removing the bonnet. 

Quite a number of “Swing Lever Gate 
Valves” are used for throttling purposes. 
Fig. 4 shows one type and its details as 
made by the Lunkenheimer Company. 
This can be operated 
by a lever on a cord 
attached thereto, or 
by a rod attachment. 
The discs are loose 
and provided with 
bail and socket bear- 
ings, as shown. They 
are claimed to wear 
evenly and make a 
tight joint. The prin- 
ciple of this valve 
is to wedge the discs 
by means of the ball 
and socket joint, 
with a full bearing, 
between the tapering seats. The engrav- 
ing shows both the iron and brass forms, 
the former being brass mounted. 

A “Handy Gate Valve,” made by the 
same company, is shown by Fig. 5, and 
this valve must not be confounded with 
the throttle in the preceding illustration. 
This valve also has the loose discs and 
ball joint, but it is not intended for throt- 
tling purposes. The stem carries a rotat- 
ing flange upon which bears a non-rotat- 
ing friction washer, whereby the necessary 
friction can be brought to bear on the 


as hard as desired. This valve disc is at- 


an arm, while the throttle valve (Fig. 4.) 
has a yoke which slips over both discs. 


Another form of lever gate” throttle 


valve is made by the Wm. Powell Com- 
pany and illusfrated by Fig. 6. This 
valve is known as the “Star lever throt- 
tle,” and has double discs which are cen- 


tered on studs travelling within a slotted 
carrier, and being confined between the 
vertical guides of the shell, are constantly 
rotated at each throw of the lever, caus- 


flanged stem to make it work as easy or 


. tached directly to the stem by means of 
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ing a continual change of position and 
assuring a uniform wear of both disc and 
seat. 

This valve carries a wedge block which 
is loosely confined within the slot of the 
carrier, between the central studs of the 
discs, so that at the closing throw of the 
lever the discs slide up over the wedge 
and are gradually and firmly forced to 
their seats. A reverse motion withdraws 
the wedge and releases the discs. Should 
the wedge or disc studs wear after a time, 
from constant use, all that is required to 
restore the valve equal to new is to put 
in a slightly thicker wedge, or add a thin 
sheet of metal thereto. One point is that 
the construction of these valves admits 
of their being set at any desired opening. 

A unique form of throttle valve, shown 
by Fig. 7, was designed by Fred W. Sal- 
mon, with the intention to combine all 
the conveniences of the ordinary valve in 
stopping and starting, from the working 
side of the engine, also for making it pos- 
sible to quickly stop the engine in case 
of necessity, from the other side thereof, 
should the governor break or unusually 
high speed from some other cause make 
a quick stop necessary. The construction 
of this valve shows a lever upon the side 
opposite the usual hand wheel, and the 
nut in which the threaded spindle works 
is attached to the lever by properly ar- 


Sec n View. 


Carrier Arm. 


FIG. d.— STAR LEVER THROTTLE VALVE. 


ranged connecting links. A clamp screw 
locks the lever in any position, and in 
case of necessity a pull upon the lever 
closes the valve instantly by bringing 
down the nut, screw- stem, disc and hand 
wheel, without the engineer having to get 
into line with any of the moving parts of 
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PIG. 7.—SALMON’S SAFETY THROTTLE VALVE. 


the engine, or having to give a hand 
wheel several turns. 

A good throttle valve is to be desired 
with every steam engine, but it does not 
begin to compare with the importance of 
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a reliable blow-off valve on each steam 
boiler. The importance of this fitting is 
so great that many inventions have been 
introduced to steam users. The old plug 
valve, or stop cock, used to be the relia- 
ble standby for this purpose, and it is still 
used to a considerable extent where the 
march of progress has not driven it out 
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FIG. 8.—IRON BLOW-OFF VALVE. 


in favor of a better valve. The form 
shown by Fig. 8 was designed by an en- 
gineer and it is made by the Kelly & 
Jones Company. This valve is particu- 
larly fitted for high steam pressures and 
muddy or dirty feed water like that from 
the Ohio or the Mississippi rivers. The 
side opening of the valve is connected 
to the boiler, and the construction is such 
that but little water can escape until the 
valve has raised far enough to give almost 
a full opening. This prevents the cut- 
ting caused by gritty wat r passing at 
high velocity against and under the disc, 
when only slightly raised. The valve is 
a sliding fit in the barrel, and has bab- 
bitt metal hammered into a recess where 


it comes in contact with the seat. This. 


valve also possesses the desirable cer- 


tainty, for a blow-off valve, that it can be 
closed after opening. 

Another form of blow-off valve, suita- 
ble for very high pressures—up to 250 
pounds—is shown by Fig. 9. These valves 
are made by the Crane Company and may 
be had in either iron or hard metal. 
Here, also, the d.sc is a pretty close fit 
in the body of the valve so that the disc 
or plug has to be raised a considerable 
distance above the seat befote discharge 
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takes place. The benefits therefrom are 
the same as with the preceding valve de- 
scribed. 

Fig. 10 presents still another angle 
blow-off valve, with further peculiarities 
af construction. The reversible bearing 
faces in the iron disc are filled with bab- 
bitt metal. The disc is solid and fits the 
barrel closely, so that no scale or sedi- 
ment can get on top so as to prevent the 
disc from being raised readily when ne- 
cessary. The disc is reversible and can be 
changed at will, thereby increasing the 
life of the valve. 

The seating faces are dovetailed slots 
filled with babbitt metal, which can be 
melted out, recast, and then faced off 
when necessary to renew the wearing sur- 
faces of the valve. The entire trimming 
can be taken out of the valve by remov- 
ing the bonnet, then, by unscrewing the 
small plug at the bottom of the disc and 
the disc lock-nut around the stem, the 
disc can be readily inserted. 

Some engineers put on two plug or globe 
valves in order to make sure that the 
blow-off does not leak. This has proved 
to be a good thing, although some people 
claim that it is inefficient, for if one valve 


FIG. 10.—LUNKENHEIMER BLOW-OFF VALVE. 


fails the other must take all the pressure, 
and may leak also. In practice this is not 
found to be the case. The pressure seems 
to be divided up between them, and each 
valve carries a share thereof—probably 
like two resistances in series. 

Fig. 11 shows an adaptation of this idea 
as worked out by the Chapman Valve 
Manufacturing Company. Practically it 
is a pair of that firm’s standard high pres- 
sure steam valves with removable bronze 
seats and flanged ends, the seats being in- 
terchangeable. 
yoke is to show beyond doubt, at all 
times, the position of the valves as to 
whether they are open or shut. In prac- 
tice it is proper to close first the valve 
furthest from the boiler. This brings all 
the wear on the outermost valve, leaving 
the inner one to keep tight. This order 
is reversed when the valves are to be 
opened. | 

A form of blow-off valve which is com- 
ing into favor to a great extent is shown 
by Figs. 12, 13, 14 and 15. It is known 
as the “Y” valve, and possesses a good 
deal of merit, not only for blow-off pur- 
poses, but for other uses as well. Fig. 12 
shows this form of valve as made by 
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Jenkins Brothers. The construction is 
such that it has no pocket, or anything 
to obstruct the passage of steam or fluid. 
In closing, it shuts against the pressure. 
Its internal arrangement is similar to that 
of a regular Jenkins valve, and its giving 
a full opening and direct passage makes 
it especially desirable for the mud and 
dirt of a blow-off pipe discharge. 

A somewhat similar form of Y valve is 
made by the Hydensville Manufacturing 
Company, and illustrated by Fig. 13. The 
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FIG. 11.— DOUBLE BLOW-OFF VALVE. 


internal construction of this valve shows 
a flat seat with a disc fitting down upon 
it. There is considerable to admire in 
this arrangement, for there are no corners 
or crevices in the seat to catch or hold 
dirt or scale; therefore, when the fluid 
rushes under the nearly closed disc the 
flat seat is flushed or washed clean, allow- 
ing the disc to be seated without danger 
of being held up by scale or mud. E 

The Y valve shown by Fig. 14 is made 
by the Lunkenheim Company, and pos- 
sesses several peculiarities. It is a brass 
to brass seat and disc, and is made re- 
grinding in the manner described in a pre- 
ceding paper on globe valves. It will be 
noted that the ends of the valve are male 
and female, and are always sent thus un- 
less otherwise specified. All the benefits 
of solid seat valves are to be derived from 
this, as described for globe valves, and by 


FIG. 12.—JENKINS Y VALVE. 


occasional regrinding the blow-off may 
always be maintained tight and in good 
condition. 

The elaborate form of Y blow-off valve 
shown by Fig. 15 is made by the Enyon- 
Evans Manufacturing Company, and the 
design of the body allows a clear passage 
when the disc is raised up, thus overcom- 
ing any tendency to clog. A hand-hole 
is provided with a quick acting lock and 
cover, which makes it easy to get into 
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the valve in case.of necessity. The valve 
seat is renewable and exchangeable and 
the disc is so made that the part thereof 
which comes in contact with the valve 
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seat can be renewed at will. It is claimed 
that the capacity of these valves is from 
60 to 100 per cent. greater than other 
forms of Y valves of the same size. 

A large number of special valves have 
been designed to meet peculiar conditions, 
and among such is the automatic stop 


FIG. 14.—LUNKENHEIMER REGRINDING Y 
VALVE, 


safety valve, shown by Fig. 16. This 
valve is made by the Riter-Barclay Man- 
ufacturing Company and is used for the 
purpose of stopping automatically the 
flow of steam from a broken main or pipe. 
A sudden increase in velocity of the steam 
carries the valve upward to its seat, where 


FIG. 15.—EYNON-EVANS Y VALVE. 


it is retained. by the pressure below it, 


thus preventing the further escape of. 


steam. The degree of sensitiveness de- 
pends upon the weight of valve and size 
of flange. The threaded stem is to push 
the disc down from its seat when the 
valve is to be opened. By putting a disc 
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upon this stem it can be made to serve 
as an ordinary stop valve, with the ad- 
vantage that the stem cannot be left 


FIG. 16.—AUTOMATIC STOP SAFETY VALVE. 


screwed down tar enough to render the 
automatic valve inoperative without shut- 
ting off steam entirely. 


Lessons in 
Practical Electricity 


IDLE CURRENT AND POWER FACTOR. 


A somewhat unfortunate term which 
has been introduced into alternating-cur- 
rent nomenclature is “idle current.” If 
the meaning of the phenomenon to which 
it applies is well understood, the term is 
a convenient one to use, but otherwise it 
is apt to lead to. misapprehension. The 
term is actually a misnomer, for the ap- 
parent excessive current in an alternat- 
ing current is not in all senses idle, the 
excess in fact being due to idle e. m. f. 

To illustrate by an analogy, suppose 
that we have six storage batteries in a 
circuit, running a 12-volt motor, taking, 
under normal load, 10 amperes. Suppose 
now, that one of the cells is reversed, it 
would result in neutralizing a second cell, 
thus reducing the free e. m. f. to 8 volts. 
If now we substitute for the former 12- 
volt motor an 8-volt motor, the latter, if 
it does the same work as that in the first 
case equivalent to 120 watts, will require 
15 amperes. Leaving aside the internal 
resistance and what actions may occur in 
the two neutralized cells, the battery will 
give forth the same energy in both cases 
and the motor will do the same amount 
of work. In the one case, however, 10 
amperes will flow over the line, and in 
the other, owing to four volts being ren- 
dered idle, 15 amperes will flow. There- 
fore, the second arrangement will result 
in an additional line loss due to the lar- 
ger current, though the work is the same 
in both instances. 

Let us now take the cause of an alter- 
nating-current induction motor, which, if 
non-inductive, would use 10 amperes at 
12 volts to perform its normal work. 
There is, of course, no induction motor 
that is non-inductive, but by placing in 
series or parallel with such a motor a 
condenser of proper capacity, the circuit 
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as a whole will act as if non-inductive, 


for the reason that the capacity e. m. f. 


will neutralize the inductive e. m. f. Now 
suppose in such a circuit the condenser is 
withdrawn, and that the product of the 
volts and amperes becomes 180 instead of 
120 when the motor is performing the 
same work as before. 

We thus have a difference of 60 volt- 
amperes or apparent watts, as registered 
by instruments. Yet we know that, leav- 
ing aside any difference in motor losses, 
an equal amount of energy has been con- 
sumed in both cases. This discrepancy 
is due to the additional voltage required 
to overcome the inductive e. m. f. of the 
motor, which, in the first mentioned case, 
was neutralized by the capacity e. m. f. 

Wherever current passes through a re- 
sistance, however, it will waste energy 
proportionate to the square of its 
strength, so that any increase of current 
in the second case is due to a decrease in 
the effect of the other factor of energy or 
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OF IMPRESSED E.M.F. AND OHMIC AND 
INDUCTIVE DROPS. 


e. m. f., which decrease is in turn due to 
the neutralizing effect of an inductive or 
back e. m. f. 

In the two cases cited, the useful en- 
ergy, as stated before, is 120 watts, while 
the volt-amperes, as recorded by the 
measuring instruments or apparent watts, 
are 180. The power factor is the ratio of 
these two, and in this case would there- 
fore be 2/3 or 0.66. 

Referring now to the accompanying cut, 
suppose that the impressed e. m. f. in an 
alternating-current circuit, as, for exam- 
ple, at the terminals of a choke coil, is 5 
volts, and that the ohmic drop in the coil 
is 3 volts and the inductive drop 4 volts. 
The only e. m. f. usefully applied is that 
to overcome the ohmic drop, or 3 volts, 
the inductive drop acting as a counter 
e. m. f., and merely neutralizing a por- 
tion of the impressed e. m. f. The ratio, 
therefore, of the useful e. m. f. to the e. 
m. f. applied to the coil is as 3.5, and the 
power factor of the coil therefore is 3/5 or 
0.6. That is to say, if 1 ampere is passed 
through the coil, though the product of 
the volts and amperes is 5 watts, but 
D 0.6x5 or 3 watts of energy will actually 
be used. 

If we were to consider this case and 
use the idea of idle currents, the reason- 
ing would be somewhat as follows: Since 
the e. m. f. measured is 5 volts, and the 
energy in the circuit but 3 watts, the en- 
ergy current is 0.6 ampere and the idle 
current 0.4 ampere. By some, however, 
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the idle current is assumed to be in phase 
with the inductive e. m. f., in which case 
its value would be to the entire current 
as the inductive e. m. f. is to the im- 
pressed e. m. f., or, in this case, 0.8 am- 
pere. 

In either case it will be seen that the 
idea of a portion of the current being idle 
is a false one. The true conception is 
that the greater the inductance in a trans- 
lating device the more current is required 
to be delivered to it to do a given work, 
since part of the e. m. f. component of 
work is neutralized by the induction 
e. m. f. This additional current, while 
requiring no additional power at the ma- 
chine, loads the line and increases both 
its drop and C* R loss. 
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293. What instruments are necessary 
for measuring resistance? 

High resistances may be measured by 
a voltmeter, by a bridge or by an ohm- 
meter. Low resistances may be meas- 
ured by an ammeter and a voltmeter, or 
by a voltmeter and standard resistance. 
There are other methods suitable for 
laboratories with fine apparatus and 
skilled operators, but most measurements 
of resistance for practical purposes can 
be made with the apparatus mentioned. 

294. How can resistance be measured 
with a voltmeter? 

For this purpose a voltmeter of known 
resistance and a dynamo or battery giv- 
ing constant voltage are necessary. First 
connect the voltmeter directly to the 
terminals of the dynamo, as suggested 
at A in the figure, or to some circuit con- 
nected with it, on which the current is 


a MEASUREMENT OF RESISTANCE WITH A 
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not changing. Carefully measure the vol- 
tage between the lines, and then connect 
in series with it the resistance which is 
to be measured, as shown at B in the 
figure, and again read carefully the vol- 
tage indicated on the voltmeter. This 
reading will be smaller than the first, 
because the resistance of the circuit is 
greater and less current goes through the 
voltmeter than before. Ohm's law, that 
current equals voltage divided by resist- 
ance, is equally true if turned around to 
read that resistance equals voltage di- 
vided by current. Now, when the same 
current flows through two resistances, 
the voltage or fall of potential through 
each is proportional to the number of 
ohms resistance in each. In the case 


. kilowatt, 125-volt motor. 
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above, the drop through the voltmeter 


. is evidently the reading of the voltmeter, 


while the difference between that read- 
ing and the first one taken when the 
voltmeter was connected directly across 
the circuit, is the voltage drop through 
the resistance being measured. This 
may be expressed as follows: The re- 
sistance being measured equals the re- 
sistance of the voltmeter multiplied by 
the difference between the two readings 
and divided by the smaller reading. 

295. Give an example of measuring re- 
sistance by a volimeter. 

Suppose we wish to measure the re- 
sistance of the field coil of a one-half 
The voltmeter 
has a resistance of 18,000 ohms. When 
connected directly to the circuit, it indi- 
cates 125 volts; when connected in series 
with the fleld coil of the motor, it reads 
121 volts. (Of course in this measure- 
ment, it is necessary to place the volt- 
meter a sufficient distance from the motor 
so that its magnetic field will not influence 
the voltmeter.) The resistance of the 
motor fleld is then 18,000 X (125 — 121) 
+ 121 = 595 ohms. 

296. How can a voltmeter be used to 
measure insulation resistance? 

By connecting one side of the circuit 
with one side of the dynamo and connect- 
ing the other to it through the voltmeter. 
For example, suppose it is desired to test 
the insulation between the frame and the 
windings of the motor. Connect the frame 
of the motor to one side of the dynamo 
circuit; connect the other side of the 
dynamo circuit to one terminal of the volt- 
meter, and connect the other terminal of 
the voltmeter to the armature or field 
coil of the motor. Suppose, as before, that 
the voltage across the dynamo is 126 volts; 
when the voltmeter is connected to the 
motor as just described, it reads 2 volts. 
Then the resistance of the insulation is 
18,000 X (125 — 2) — 2 = 18,000 X 123 = 
2 = 1,107,000 ohms. N 

297. How can the resistance of the volt- 
meter be determined 

The best instruments have the resist“ 
ance marked on the case or on the box. 
If this is not found, it can be determined 
easily if one can get some high resist- 
ance of known value. As before, first 
measure the voltage across the line, and 
then connect the high resistance of known 
value in series with the voltmeter. The 
resistance of the voltmeter equals that of 
the other multiplied by the second read- 
ing and divided by the difference between 


the two. 


298. Give an example of determining 
the resistance of a volimeter by means 
of a known resistance. 

Suppose that the voltmeter reads 126 
volts when connected directly across the 
line, but only 75 volts when in series 
with a resistance of 10,000 ohms. The re- 
sistance of the voltmeter is then: 10,000 
* 75 — (125 — 75) = 760,000 50 = 15,000 
ohms. 

299. What range of resistances can be 
measured satisfactorily with a volimeter? 

It depends largely upon the range and 


[VOL. XI. No. 5. 


the resistance of the voltmeter. With a 
Weston 150-volt instrument one can meas- 
ure from about 100 to 2,500,000 ohms, the 
greatest sensitiveness and accuracy being 
for resistances about equal to that of the 
voltmeter. With one having a range from 
0 to 5 volts, one can measure resistances 
from about 8 to 85,000 ohms. 

300. How can one measure resistance 
with an ammeter and a voltmeter? 

Connect the ammeter in series with the 
resistance to be measured and connect the 


MEASUREMENT OF RESISTANCE WITH 
AMMETER AND VOLTMETER. 


voltmeter in shunt around it, as shown in 
the figure. By Ohm’s law, the resistance 
equals the current divided by the voltage. 

301. Give an example of measuring re- 
sistance by an ammeter and a voltmeter. 

Suppose the current through one of the 
field coils of an arc dynamo is 10 amperes, 
while the voltmeter shows 20 volts when 
connected around the coil. The resistance 
of the coil is then: 20 ＋ 10—2 ohms. 

The voltmeter connected around an arc 
lamp in the same circuit shows 45 volts. 
The apparent resistance of the arc lamp 
(including the arc) is: 45 + 10 = 4.5 ohms. 

302. What precautions are necessary 
to insure accuracy when measuring re- 
sistance with a voltmeter? 

Be careful that the voltage of the dy- 
namo or battery does not change between 
the two readings; this can usually be 
checked by taking a second reading across 
the line with the voltmeter alone. Be sure 
also that the voltmeter is not affected by 
any magnetic field from the circuit being 
measured. Also be sure that the wires 
and connections used do not have any ap- 
preciable resistance, or that must be con- 
sidered. | 

303. What precaution should be taken 
when measuring with ammeter and volt- 
meter? 

Be careful that neither instrument is 
affected by magnetic field from the other 
instrument or from any other source. Be 
careful not to use more current than is 
suitable for the resistance being meas- 
ured. Be careful about the connections, 
especially those at the terminals of the 
resistance which is to be measured, for 
if these are not good the voltmeter will 
read too high. There is a small source 
of error in the fact that if the voltmeter 
is connected inside the ammeter, the am- 
meter measures the current through the 
voltmeter as well as that taken by the re- 
sistance; on the other hand, if the volt- 
meter is connected behind the ammeter 
it measures not only the drop through the 
resistance, but also that through the am- 
meter, and through the connections. It is 
usually better to neglect the current in the 
voltmeter and connect it directly to the 
terminals of the resistance. 
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Queries and 


Answers ; 
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Can 126 cycle transformers be run with new 
machines giving 60 cycles? H. T. 


Yes, with equal satisfaction. See edi- 
torial pages for further details. 

How can the negative and positive termi- 
nals of a battery or dynamo be distinguished 
by placing a wire from each in a glass of 
water? W. H. D. 

The negative terminal gives off hydro- 
gen and bubbles more freely than does 
the positive. 

Does it make any difference in the case of 
a constant potential arc lamp whether the 
resistance is between the positive wire and 
the lamp or between the lamp and the nega- 
tive wire? R. D. C. 


No difference whatever. 
A small motor with a pole armature will 


turn half way and then stand still. What is 
the probable trouble? C. E. K. 


In all probability the connections of the 
coll on one of the poles of the armature 
are reversed. 

How many cells of type “A” Edison-La- 
lande battery will I require to run motor de- 


scribed in the American Electrician of Feb- 
ruary, 1897, wound for 6 volts? G. J. 


The Edison-Lalande battery gives about 
7/10 of one volt with a normal load. Nine 
such cells connected in series will give 6 
volts. „ 5 l 

What is the formula for computing the c. 


p. of incandescent lamps at increased volt- 
ages above the normal? S. B. 8. 


The c. p. varies approximately as the 
sixth power of the voltage supplied, al- 
though this law depends somewhat upon 
the initial efficiency of the lamp; thus a 
110 volt, 16 c. p. lamp would give roughly 
17 c. p. on 111 volts, about 18 on 112 volts 
and so on for a short distance. 

I would like to know how to construct a 
machine that will wind a solid iron ring, 
such as that in the regulating coils on the 
back of the G. E. alternating fan motors, 


taking the wire from a spool without wind- 
ing it upon a shuttle. W. M. N. 


No machine can be built that will do 
this work, as the spool cannot be slipped 
through the ring, making it a physical 
impossibility. 

Please state the best way to make a count- 
ing machine for counting turns of wire for 


armature, field coils, etc., when wound upon 
a lathe. W. M. W. 


The simplest method is to use a bicycle 
cyclometer with a piece of wire fastened 
to the head stock of the lathe in such a 
way as to advance the cyclometer one 
notch each revolution. A few trials will 
determine the number of hundred turns 
per mile indicated on the cyclometer. 

Can telephone and telegraph messages be 


sent upon the same wire with a ground re- 
turn? A. H. 


Yes, by connecting in series with each 
telepgraph instrument, at the terminals 
between the line and ground, a choke 
coil, and by shunting around this choke 
coil and telegraph apparatus a telephone 
set in series with a condenser. Further 
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information will be given on this subject 
later. 

Given 6 cells of a voltage 1.05 each and an 
internal resistance of 0.5 ohms each, joined 
in series and placed on a circuit containing 
resistance in parallel of 3 and 30 and 300 ohms 


each, what will the current flowing in the 
circuit be? W. R. 


The current will be almost exactly 1/100 
of an ampere in the 300-ohm shunt, 1/10 of 
an ampere in the 30-ohm, and 1 ampere 
in the 3-ohm branch, as the e. m. f. of the 
battery will be pulled down by the in- 
ternal drop to about 3 volts. 

Glven a compound-wound dynamo of 50 
k. w. capacity, voltage at full load 115, arma- 
ture resistance hot 1/1000 ohm, shunt resist- 
ance hot 2 ohms, drop in series coil 5/10, 
volt, watts loss in friction 1250, hysteresis’ 


loss 300, what is the efficiency of full load? 
H. 8. 


The losses at full load are as follows: 
Armature copper loss 190 watts, series 
fleld loss 220 watts, shunt fleld loss 630 
watts, friction loss 1250, hysteresis loss 
300 watts, making a total of 2490 watts 
loss. If the output is 50,000 watts the 
imput must be 62,490 watts and the efi- 
ciency about 96 per cent. 

Please inform me as to the cost of running 
a 15 h. p., 220 volt motor for 10 hours at 10 


cents per kw. hour. Would it be 7 1/3 cents 
per h. p. hour? J. J. M. 


Ten cents per kw. hour amounts theor- 
etically to 7% cents per h. p. hour, but 
owing to the losses in the motor 10 cents 
per kw. hour input would amount to 
about 9 or 10 cents per h. p. output. The 
cost of running the motor. will depend 
largely upon the load placed upon it. If 
run continuously at full load for 10 hours 
at this rate it would amount to $12 for 10 
hours. 

What form of dynamo should be used in 


charging a storage battery and why? 
A. E. C. 


A shunt machine only should be used 
as a series or even a compound machine 
is apt to have its field magnetization re- 
versed in case it slows down and the stor- 
age battery tends to discharge back 
through the machine. In this case the 
machine would act as a dead short circuit 
upon the battery, tending to help its dis- 
charge. With a shunt field this cannot 
occur, as the battery tends to keep the 
field constantly excited in the proper di- 
rection. 

In a G. E. 4 ring, 3 phase alternator is 
there the same voltage between any two of 
the rings and how should lamps and motors 


be connected? J. W. 
On testing it will be found that there is 


the same voltage between any two of 
three of the rings, but that the fourth 


gives a lower voltage between itself and 


any one of the other three. Three phase 
motors should be connected invariably 
to the three terminals and not at all to 
the fourth. Lamps should be divided in 
three different loads connected respective- 
ly between one of the three terminals 
and the fourth, the latter becomes then 
a common return for three different 
groups of lamps. 

What is the simplest form of incandescent 


lamp ground detector for 110 volt circuits? 
W. A. H. 


Two 110 volt lamps connected in series 
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across the lines, the middle wire between 
them being tapped off to ground. In case 
there is no ground in the system each 
lamp gets half the voltage, the current 
passing in series through the two. In 
case one of the mains becomes grounded 
the lamp connected to that main is ob- 
viously connected between ground and 
ground and gets no e. m. f., the other one 
getting 110 volts; thus one goes out and 
the other shines at full c. p. when there 
is a ground upon the system. The one 
which goes out is connected to the 
grounded side. 

Is street lighting a practical success on a 
2080-104 volt, 126 cycle, single-phase system 
using lamps connected with transformers al- 
ready supplying incandescent lights to pri- 
vate houses? L. B. P. 

Arc lights are often run on consumers’ 
premises from the transformers which 
run the incandescent lights, and with suc- 
cess when the lines and transformers give 
close regulation. Arc lights drop the volt- 
age badly on poorly regulating transform- 
ers. Street lights would probably, as a 
rule, be too far removed from private 
transformers for this work, although con- 
siderable drop in the leads from the trans- 
former to the light might be allowed to 
take the place of the resistance usually 
used in series with the light. 

Does it make any difference whether the 
equalizer is on the positive or negative side 
of compound-wound machines? Is it neces- 
sary to have the equalizer on the negative 
side of the machines in order to connect 
them with storage batteries? A. V. 8. 

It makes no difference which side of the 
machine the equalizer is connected to ex- 
cept that, of course, it must be connected 
to the same side the series field is joined 
to. Many railroad companies connect the 
series fleld and equalizer on the negative 
side of their machines, so as to give a 
low voltage between equalizer bus and 
ground. In connection with storage bat- 
teries it is only necessary to connect the 
battery between the equalizer and the op- 
posite pole rather than across the outside 
terminals, so that in case the dynamo 
slows down and the storage battery dis- 
charges back through it, the current will 
not pass through the series fleld and re- 
verse the magnetization of the machine. 

Have dynamo machines been built so as to 
be self-exciting, series, shunt or compound- 
wound and give direct currents and also al- 
ternating currents of any frequency desired? 

R. C. J. 

Tes, an ordinary direct current dynamo 
can have its winding tapped to collector 
rings, which will give alternating cur- 
rents of a frequency dependent upon the 
speed and number of poles, and of any de- 
sired number of phases. Such a machine 
can,of course be shunt or compound wound 
on its direct current end, and if desirable, 
fitted with a rectifier and compound wind- 
ing for its alternating end. Some railroad 
companies having long distance lines now 
use such machines, giving 500 volts direct 
current for sections of the line near their 
stations and alternating currents which 
are stepped up to high pressure and trans- 
mitted out to rotary converters in sub- 
stations for the feeding of the distant sec- 
tions. 
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THE SAFETY THIRD-RAIL SECTIONAL 
CONDUCTOR SYSTEM. 


On April 12th the first public test was 
made of a full sized sectional conductor 
railway installation worked out on the 
plans of the Safety Third-Rail Electric 
Company of New York City. The track 
on which the showing was made is a short 
section of the Long Island Railroad at 
Manhattan Beach connecting the Manhat- 
tan and Oriental Hotels, with a length of 
about 2,000 feet; this has hitherto been 
operated with a steam locomotive and car, 
connecting with all the trains arriving 
from New York City, but during the com- 
ing summer the fraffic will be carried by 
the new system. 

The equipment consists of a Duplex“ 
convertible car, mounted on Peckham 
maximum traction trucks fitted with Gen- 
eral Electric motors. The third rail is a 
65-Ib. tee, in sections about 18 feet long, 
placed midway between the track rails. 
It is surrounded by a wooden trough 
placed directly on the sleepers, the rail 
being supported inside the trough by gran- 
ite blocks and the trough afterwards 
filled with asphaltic cement. The sec- 
tions of the third rail are insulated from 
each other by artificial granite blocks 
about 12 inches long. The current is 
picked up from this rail by two shoes, one 
under each truck of the car. The auto- 
matic switches which connect the sec- 
tions under the car with the main feeder 
and again disconnect them when the car 
runs away from them are of the electro- 


magnetic type, operated by currents sent. 


to them by the car, and may, therefore, 
be located at any convenient point, or 
grouped in neighboring structures or 
vaults. 

The general design of the switch is 
shown in one of the accompanying illus- 
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The general method of operation is best 
shown in the accompanying drawing, 


where WW represent the wheels of a 
car running on a track, T, and driven by 
the motor, M. The third rail is indicated 
at R, midway between the track rails, and 
is divided at I and I, by insulating sec- 
tions. Every other section of this third 
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ONE OF THE AUTOMATIC SWITCHES. 


rail is blank, that is, it has no connection 
at any time with the main feeder, the al- 
ternate or intermediate sections being 
connected at proper times through the 
automatic switches with the source of 
power. In the illustration the central 
piece between the insulating joints I and 
I, is such a blank section, while that to 
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DIAGRAM SHOWING SCHEME OF OPERATION. 


trations. The winding is enclosed in a 
cast-iron cylinder with a central plunger, 
which lifts up the main contacts at the 
bottom of the switch; these consist essen- 
tially of a primary contact of laminated 
copper leaves and secondary contact or 
following break of carbon to render harm- 
less any arc that may occur. At the top 
of the switch is an auxiliary break, the 
purpose of which is described below. 


the left may be connected through the 
switch, S, with the main feeder, F, and 


that to the right through the switch Si. 


with the same feeder. The car takes cur- 
rent from the third rail through the con- 
tacts, C and C. 

The distinguishing peculiarity of this 
system is the fact that power house cur- 
rent is used to operate the switches and, 
although a local source of current exists 
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at the car for picking up the switch in 
case at any time there is no connection 
with the main feeder, yet no fourth rail 
or set of contacts is necessary for trans- 
mitting this local current to the switches. 
This necessitates that the local source of 
current shall be applied between the third 
rail and the track rails and therefore that 
it shall have the full pressure of the cur- 
rent supplied, namely 500 volts. This is 
ingeniously obtained upon the car by 
means of a small storage battery working 
a motor generator, which transforms the 
low pressure of the battery to 500 volts. 

The operation of the system is as fol- 
lows: Supposing that the car indicated 
in the diagram is moving to the right, as 
indicated by the arrow, it is in the posi- 
tion shown taking current from the main 
feeder through the switch, S, and hold- 
ing the plunger of this switch in the up 
or closed position by virtue of the series 
winding indicated on the upper part of the 
switch magnet. When the car advances 
so that the contact, C.. passes beyond the 
insulating joint, I, on to the section of 
the third rail, Ri, it introduces into this 
section current derived from contact, C. 
which is still on the last live section, R. 
This current passes through the fine wire 
or shunt winding on the lower half of the 
coil of switch, S,, and instantly pulls up 
the plunger, closing the lower contacts of 
the switch. The current then has two 
paths to the car, one through each of the 
switches, and divides between them in 
approximate equality. The raising of the 
plunger of switch, S,, also breaks a small 
suxiliary contact shown at the top of the 
switch and connected in the fine wire cir- 
cuit, but the plunger is held up by the 
current flowing through the coarse wire 
or series coil. When the contact, C. 
passes the insulating joint, I, in the third 
rail, current no longer comes in through 
the switch, S, and, both its shunt and 
series coils being de-energized, the switch 
drops open by gravity and is ready for the 
next car, the same cycle of operations be- 
ing repeated at all the switches as the 
car passes them. 

It is clear that at any time when the 
current is turned off in the controller 
from the car motors it will no longer hold 
up the switches by means of the series 
coil, and the car will be cut off from the 
main feeder. In order to again get con- 
nection with the power house the storage 
battery indicated at B, and the motor gen- 
erator indicated at G, are installed on each 
car. While the car is running and taking 
current this little motor generator con- 
tinuously charges the battery from the 
main line. When the controller is turned 
to the off position the motor generator 
is cut out of circuit, and when it is de- 
sired to again take power the first notch 
of the controller connects the 500-volt side 
of the motor generator across the third 
rail contacts and the ground thus giving 
sufficient current to energize the fine wire 
winding of the switch or switches con- 
nected to the sections on which C and C, 
bear and to pull their contacts into the 
up or closed position. Immediately there- 
after the controller is advanced another 
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notch, throwing current into the motors, 
which current comes through the coarse 
wire windings of the same switches and 
holds them in the up position, the car 
running on as explained above. If the 
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the well known banker, Emerson McMil- 
lin, is president. These patents cover 
broadly the motor generator principle by 
which 500 volts can be generated on the 
car without a large number of storage 
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THE MOTOR GENERATOR. 


controller is moved to the second notch 
too quickly before the electromagnetic 
switch has time to act, the car motors will 
obviously act as a short circuit upon the 
motor dynamo, and if moved too slowly 
from the first to the second notch the 
switch will obviously vibrate up and down 
like the make and break device of an in- 
duction coil, as it breaks its own shunt 
winding every time it rises, but it is found 
that the switch may be made to keep good 
time with controllers as ordinarily operated. 

In the equipment at Manhattan Beach 
the storage battery consists of ten cells 
cf the 7 V type of chloride accumulator, 
and from them 20 volt lamps are operated 
in multiple to light the car. The motor 
generator is a two-field machine, illus- 
trated in the accompanying figure, ingen- 
iously designed to occupy a limited space, 
so that it may be placed under the ordi- 
nary car seat. The machine weighs about 
500 pounds, and is designed for high ar- 
mature reaction, so that it may withstand 
the occasional short circuit above men- 
tioned without injury to itself or the bat- 
tery. The two-field feature is necessi- 
tated by the fact that the ratio of trans- 
formation should vary from about 500 tə 
25 volts while the battery is being 
charged, to 18 to 500 volts while the bat- 
tery is discharging. This is accomplished 
by special field windings connected with 
a contact in the main controller. 

The patents on the system have been 
taken out by Captain John McLeod Mur- 
phy, the electrical and mechanical engin- 
eer-in-chief of the Company, of which 
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cells and by which a fourth rail or set 
of contact studs can be done away with 
as well!: s several other valuable featur: s. 
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THE WAGNER SINGLE PHASE MOTOR. 


It is becoming more and more obvious 
to the central station manager that profits 
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~ multiphase motor. 


multiple with another. 
are changed it is liable to lose synchron- 
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day load of any consequence is the distri- 
bution of power by meaas of motors, 
which has proven difficult in the case of 
single-phase alternating current plants 
owing to the backwardness of the devel- 
opment of the single-phase moter as com- 
pared with direct current or even multi- 
phase alternating current motors. 
Although there are many different prin- 
ciples under which small alternating cur- 
rent motors may be built, those of any 
commercial size may be divided into two 
general classes—the synchronous and the 
induction types. The first is practically 
an alternating current dynamo without 
rectifier or composite winding. It must 
be brought up to speed by some auxiliary 
starting device, such as another motor, 
and thrown into circuit only when in syn- 
chronism and with the proper phase re- 
lation, just as one dynamo is thrown in 
When circuits 


ism and stop, it always requires an ex- 
citer and its fleld strength affects greatly 
the regulation. For these reasons it is 
not adapted for general power distribu- 
tion in small units from lighting circuits. 

The other type is the induction motor 
with a rotary field analagous to that of the 
While a single-phase 
alternating current will not alone give 
such a rotary field, the currents induced 
in the rotating part of an induction motor 
give a magnetizing force lagging behind 
that impressed by the winding of the 
field or primary circuit, to which the sin- 
gle-phase circuit is supplied. When the 
motor is running, this lagging magnetiz- 
ing force is carried by the motion of the 
rotating part to a position at an angle 
with the main magnetizing force with 
which it is out of phase, thus giving to a 
motor with a correctly proportioned sta- 
tor a true rotating field which makes the 


FIG. 1.—THE CAST IRON BASE AND SHELL. 


depend on the uniformity of the load, 
making it necessary for lighting plants 
to obtain day loads, if possible. The only 


induction motor as satisfactory a ma- 
chine upon single phase as upon multi- 
phase circuits. 
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The only essential difference is the 
fact that there is in the induction motor 
fed with single-phase current no rotat- 
ing field until the motor is running, and 
hence there is no tendency to start from 
standstill unless some auxiliary arrange- 
ment is supplied to give torque up to a 
speed at which the rotary field effect will 
carry the load. 

The accompanying figures and the de- 
scription given below apply to the line of 
motors made to meet these requirements 
by the Wagner Electric Manufacturing 
Company of St. Louis, Mo. 

Structurally each machine consists of 
an enclosing shell of cast-iron, Fig. 1, 
forming the base and the semi-cylindri- 
cal cover; slipped upward into this from 
below is the field ring, with its winding, 
shown in Fig. 2, and this is fastened in 
place by a cast-iron follower, Fig. 3, 
bolted to the shell. While the field has 
poles in a magnetic sense, it has no yoke 
ring with internally pro- 
jecting polar extensions, 
such as are found in direct 
current machines, but con- 
sists of a ring of laminated , 
plates slotted on their in- 
ner periphery to receive 
the winding, which is uni- 
formly distributed in these 
slots. The coils, one for 
each pole, are hand-wound 
and laid up spirally, i. e., 
the two middle slots on 
each side of the center 
tooth of a pole are first 
wound, and from them the 
wire is carried into the two 
adjacent slots, one to either side, and so 
on out until all the slots of a pole are 
filled, giving what is called the pan- 
cake” winding. 

In the field of which the illustration, 
Fig. 2, was made there are 4 poles, and 
therefore 4 such spiral coils. The arma- 
ture of this motor is shown in Fig. 4, 
from which it may be seen that it closely 
resembles the armatures of direct-current 


FIG. 2.-THE FIELD RING AND WINDINGS. 


machines. The laminated core is slotted, 
the slots, however, running not parallel 
with the shaft, but at a slight angle, in 
order that the passage of the armature 
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teeth past the fleld teeth shall not set up 
high frequency variations of the magnet- 
ization, which would cause screaming. 
The inclination of the armature teeth 
allows them to pass gradually across the 
fleld teeth much as the rotating blade of 
a lawn mower crosses the stationary blade. 
The armature is wound just as is a direct- 
current armature for the same number of 
poles, and the coils are connected to a 
commutator, which, however, in the Wag- 
ner motor is of the disk or radial flat 
type. Two carbon brushes bear against 
this fiat commutator 

Three terminals are brought out from 
the windings of this motor and one side 
of the circuit may be connected to either 
one of two of them. One connection cuts 
in all the turns of the field or primary 
windings and the other cuts out about 25 
per cent. of theturns of each pair of field 
coils, being termed by the Wagner Com- 
pany the loop connection.” This throws 


FIG. 4.—THE ARMATURE, 


the whole voltage of the supply circuit 
across a smaller number of turns, so that 
the back e. m. f. per turn of wire of the 
motor must be greater; in other words, 


fe 
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against a greater starting torque, but it 
increases the magnetizing or lagging cur- 


FIG. 3.—THE FOLLOWER. 


rents and thereby reduces the power fac- 
tor. The iron losses are also increased, 

The starting device is best shown in 
the cross section, Fig. 6. 
Here there may be seen in- 
side the spider of the rotor 
a pair of semi-cylindrical 
centrifugal weights, closely 
encircling the shaft in 
their inner position. They 
are connected with rods by 
which they push a sleeve 
inside the commutator axi- 
ally along the shaft, the 
push being resisted by a 
coiled spring inside the 
sleeve. When the weights 
fly out by centrifugal force 
they move the carbon 
brushes away from the 
commutator and slip into contact with 
the commutator segments a ring of metal 
which short circuits all the armature or 
rotor coils. 


| 
es bell 


. 


n 
2 „ 


aum 


nnn 


FIG. 5.—VERTICAL SECTION SHOWING AUTOMATIC STARTING DEVICES. 


the alternating density of magnetism in 
the iron of the motor must be greater. 
With this connection the motor will stand 
heavier overloads and build up its speed 


When the motor is started the weights 
are in their inner position, the commu- 
tator is not short circuited and the 
brushes are bearing upon it. The two 
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brushes are connected by a resistance 
and act to short circuit a part of the com- 
mutator. The currents set up in the 
short circuited windings by the alternat- 
ing magnetism of the fleld or stator are 
repelled by the field itself, giving a torque 
which sets the motor in motion. When 
it approaches full speed the centrifugal 
weights fly out, the brushes are removed 
from the commutator, the short circuit- 
ing collar is brought into contact with 
the segments and the machine run as a 
pure induction motor as explained above. 
By moving the position of the brushes by 
hand the direction of this initial or start- 
ing torque may be reversed and the motor 
may thus be brought up to speed and run 
in either direction equally well without 
any change of the connections. 

The number of poles in such motors is 
directly dependent upon the speed de- 
sired. With 60 cycle current, giving 72 
alternations per minute, a 4-pole motor 
will tend to run at about 1800 r. p. m., 
falling off from this slightly with in- 
creased load. A 6-pole motor would sim- 


ilarly run at about 1200 r. p., an 8-pole at 


900 r. p. m., etc. With 120 cycles the 
number of poles must be doubled to give 
the same speeds. 


INCANDESCENT LAMPS—A DETAILED 
DESCRIPTION OF THEIR 
MANUPACTURE. 


Although incandescent electric lamps 
are & very common commodity and have 
been in use for a number of years, they 
are still a very delicate and somewhat 
complicated device requiring the greatest 
skill in all the mechanical details, an end 
that can only be obtained by constant 
watchfulness by experts, and users and 
buyers have generally little idea how 
much attention and expense is required 
in this direction to meet their demands 
for high grade articles. As there are few 
factories that give more attention to care- 
ful inspection than the one operated un- 
der the direction of the Shelby Electric 
Co. at Shelby, Ohio, the processes here 
followed furnish the particulars for this 
story. 

The bulbs are purchased by all lamp 
manufacturers from the glass makers and 
are all practically bell-shaped, but differ 
in size, depending upon the candle-power 
of the lamp. Those for the ordinary 16 
c. p. lamp are made with a long, straight 
neck or tube about %-in. in dlameter. 
The transparency is an important factor 
in the bulb, and for this reason they are 
all made of the first pourings from the 
pots of molten glass. The remaining 
portions, which contain more or less 
dross, are made into dishes, bottles and 
other glassware, where transparency is 
not a necessity. For this reason lamp 
factories do not make their own bulbs, as 
there would be too much waste material. 
The form of the bulb as it reaches the 
lamp maker is shown in Figure 1. It is 
first washed and dried by means of rapid 
circulation of air, so that no spots are 
left on the bulb. It is then “tubulated” 
by having a small glass tube fused to the 
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base at one side of the neck, Fig. 2. In 
some factories the bulbs are tubulated at 
the large end, but as by this process a tip 
is left when the tube is removed, the 
Shelby Company prefers to tubulate at 
the base, so that one line of their lamps 
is known as the “tipless bulbs.” The 
company also manufactures on an exten- 
sive scale the ordinary tipped lamps. 

The next most important element is the 
filament. The material for this is usually 
some form of cellulose, but in this fac- 
tory the particular material is kept a 
secret, known only to the chemists of the 
company. In the process of manufacture 
a fine white thread of the material is 
formed by squirting it through a die and 
when dried it has the appearance of an 
ordinary fine fiddle string. This material 
is then carbonized by being wound in 
threads of fifty upon forming blocks which 


FIG. 2.—THE BULB 
TUBULATED. 


FIG. 1.—THE BULB AS 
IT COMES FROM THE 
GLASS WORKS. 


are made from carbon. In the Shelby lamp 
the fllament is usually made with three 
helical coils, and when properly placed 
upon the carbon forms, the ends of the 
filaments are fastened by means of paraf- 
fine, when the forms, with their contents, 
are packed in large crucibles and sur- 
rounded with pulverized graphite. The 
crucibles are then covered and sealed and 
placed in specially designed furnaces, 
where the temperature is gradually raised 
by even stages until a high degree is 
reached, when they are cooled off by the 
same gradual process until the crucibles 
can be removed. By this process the fila- 
ments are thoroughly carbonized, and 
when removed from the form they have 
the appearance of fine steel wire, and the 
loops maintain their shape. The fila- 
ments are now assorted in four or five 
different grades by means of micrometers 
which measure to one three thousandth 
of an inch, and are trimmed to accurate 
length and made ready for the platinum 
wire attachments. 

The sections of platinum wire are usu- 
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ally about half an inch in iength and one 
end of each is formed into a little tube, first 
having been flattened and then drawn by 
means of pliers through a ruby die. The 
opposite end of the platinum section is 
then fused to silvered wire, which ulti- 
mately forms the leading-in wire to the 
lamp. Silvered wire is employed by this 
company in preference to copper, to ob- 
viate any liability of oxidation, and is one 
of the features of the Shelby lamp. The 
stem, which is another special feature of 
these lamps, is made by joining the ends 
of two small glass tubes by a glass bar, 
making a U shape section. The sections 
of the silvered wire together with their 
platinum terminals are now fused within 
this stem, when they are ready to receive 
the filaments, and these are attached in 
the mounting room by inserting the ends 
of the filaments in the little tubes pre- 
viously formed on the free ends of the pla- 
tinum wire. These tubes are then pressed 
firmly against the filaments by means of 
pliers, when the stems with the fila- 
ments attached are taken to the plat- 
ing room, where a perfect contact is 
made between the filaments and the pla- 
tinum wires by an electric welding or 
plating process. For this purpose a spe- 
cially designed machine is operated into 
which the terminals are carefully 
clamped, when a current controlled by 
an automatic regulating device is directed 
through the section, welding or deposit- 
ing the plating product. For this opera- 
tion a small generator is provided and 
there is a very curious current regulator 
which controls the current by steps until 
the contact is perfectly formed. 

The stem with this filament goes next 
to the treating room, where the filament 
is subjected to a process which is known 
as plating and which makes it uniform in 
resistance throughout its entire length. 
To acomplish this, the filaments are 
placed, a number at a time, within receiv- 
ers from which the air is exhausted, and 
the lamp is lighted by current and al- 
lowed to burn for a while in a gaseous 
carbon compound. In this process, when 


the proper condition is secured, the cur- 


rent is automatically cut off and directed 
to the next filament, being controlled by 
delicate instruments depending on the re- 


sistance of the filament. Being thus pre- 


pared, the filament with its stem is sealed 
in the bulb, care being taken that in the 
process of fusing the stem to the base of 
the bulb the stems are straight and are at- 
tached to the bulb at the proper point. As 
this process goes on, dents or cavities are 
formed in the neck of the bulb, which are 
designed to assist in holding the base, 
which is attached by means of plaster to 
the lamp. 

As preparatory for the vacuum process 
the lamps in groups of twelve are at- 
tached by means of the tubes, fused to the 
buibs as above described, to the forks or 
prongs of the exhaust pipe of the pumps. 
As soon as the air is exhausted the lamps 
are lighted, first by a weak current, which 
is gradually increased, and as the lamps 
continue to burn the product of combus- 
tion is pumped out, a process which re- 
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quires about one hour and three-quarters. 
In this process a circular hood is dropped 
over each group of lamps designed to re- 
tain the heat generated by the burning, 
which raises the temperature of the bulbs 
and assists in expelling the particles of 
air and gas that have a tendency to ad- 
here to the inner walls of the bulbs. 

The vacuum test follows and consists 
in placing the lamps on the terminal of 
an induction coil of high potential, which 
is located in a dark room and which 
causes the bulb to emit a peculiar glow, 
showing the condition or degree of the 
vacuum. If in the test the glow does not 
show that the vacuum is a dead black,” 
the lamps are returned to be re-exhaust- 
ed. Being finished, the lamps are meas- 
ured to determine their candle-power, 
volts and watts. For this photometric 
process a storage battery current is em- 
ployed. 

Following this process the lamps go to 
the selecting room, where they are sorted 
as to voltage, candle-power and cconomy. 
When ordered they are again tested for 
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FIG. 1.—VARIATION OF H. P. WITH INITIAL TENSION. 


vacuum, after which the required base is 
attached by means of cement, and in this 
process the terminal wires are soldered in. 
When dry the lamps are placed upon racks 
and burned for an hour before they are 
packed for shipment, and while being 
burned undergo their final inspection as 
to appearance when burning with the cur- 
rent required. From this test the lamps 
go to the shipping room, were they are 
washed and carefully wiped and dried, 
after which they are packed in paste- 
board compartments in substantial wood- 
en cases. The employees are mostly girls 
and the average wages are about $1.35 a 
day, the number of employees being 
about 180 and the output averaging 5,000 
lamps daily. The output includes iamps 
of every candle-power between four and 
fifty, in every voltage from forty to two 
hundred and fifty volts. The entire equip- 
ment of the works is up to date and every 
department seems permeated with the 
spirit of progress which enables them to 
claim that the Shelby lamp is the bes 
on earth.“ 
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TESTS OF CLING-SURFACE. 


Some instructive tests of the transmis- 
sion of power by means of leather belt- 
ing, with and without treatment with 
cling-surface, have recently been made 
under the direction of Prof. R. C. Car- 
penter, by the laboratory force of Sibley 
College, Cornell University. The results 
of the test are shown in the two diagrams 
represented herewith, in which the ab- 
scissae or horizontal distances of both, 


‘represent the same tests; in other words, 


the slip shown for a given initial tension 
in one diagram corresponds to the horse 
power for the same tension in the other. 
An analysis of the results of these tests 
is best given in the words of Prof. Car- 
penter, the following being quoted from 
a letter written by him on this subject: 
“The general result of the test with 
cling-surface shows an increased trans- 
mitting power as compared with the same 
belt in an untreated condition; it also 
shows an increased arc of contact, and 
very much less slip. It shows a very high 
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transmitting power when the belt is run 
extremely loose or with very little ten- 
sion on the pulleys, the reverse of which 
is true with the untreated belt. It will 
be seen from the diagrams that the great- 
est transmission capacity for the belt 
treated with cling-surface was found when 
there was the least possible tension on 
the belt, and when the belt was running 
so slack that the sides nearly touched. 
“In the test of the same belt not treated 
with cling-surface the results were quite 
different, inasmuch as the capacity with 
very light tensions was practically noth- 
ing, and the capacity increased as the ten- 


sion increased; at no point, however, did 


the untreated belt have even approxi- 


‘mately the same capacity as the treated 


belt, with the same tension; and, more- 
over, the treated belt transmitted much 
more power with a very light tension 
than the untreated belt with a heavy ten- 
sion. The test with the belts, treated and 
untreated, running on wooden pulleys, 
showed essentiall+ the same characteristics. 

“The general results of the tests of the 
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untreated and treated belts when run- 
ning on iron pulleys is shown in the ac- 
companying diagram, Figs. 1 and 2. In 
Fig. 1 the horizontal distance show the 
tension on the belt in pounds per inch 
of width, the vertical distances show the 
horse power transmitted per inch of width 
of belt for a speed of 4500 ft. per minute. 
The lower line represents the results ob- 
tained with the untreated belt; the upper 
line the results obtained with the treated 
belt. It will be noted that the iuwer line 
continually rises, showing an increase in 
capacity with an increase in tension; the 
upper line descends at first, showing a 
decrease in capacity with increase in ten- 
sion, and later rises. In no place does the 
transmitting capacity of the treated belt 
fall below that of the untreated belt. In 
comparing the respective results it will 
be noted that the treated belt has a car- 
rying capacity of 13.8 horse power. when 
the tension per inch of width is 6 pounds, 
while for the same conditions the un- 
treated belt has no carrying capacity; 
furthermore, it is noted that the carrying 
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FIG. 2.—VARIATION OF SLIP AND ARC OF CONTACT WITH INITIAL TENSION. 


capacity of the treated belt, even at this 
low tension, is nearly 40 per cent. higher 
than that of the untreated belt, even when 
the tension has been increased to 80 
pounds per inch of width of delt. The 
diagram in Fig. 2 shows the arc of con- 
tact- and the maximum percentage of slip 
for bolts run both in the treated and un- 
treated condition with different tensions 
and on iron pulleys. i 

“In regard to the questions raised as to 
the preservative qualities of Cling-Sur- 
face and to the permanency of the effect 
produced by its application, the writer 
would say that our tests have of necessity 
been of too short duration to give conclu- 
sive answers. The general effect of the 
Cling-Surface is to soften the belt and 
'to put it apparently in the best condition 
for transmitting power and retaining its 
good qualities. The surface produced by 
the Cling-Surface remains apparently un- 
changed after several weeks of use. and 
'the inference to be drawn is that the ma- 
‘terial has an effect which continues per- 
“manent for some time at least.” 
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New Apparatus 
4 and Appliances; 


A RELAY CIRCUIT BREAKER. 
It has become universally customary 
to open loaded dynamo or feeder cir- 
cuits by means of the circuit breakers 


instead of switches wherever the former 
instruments are in the lines. While this 


- 
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wire magnet may be kept on permanently 
closed circuit and adjusted so that it will 
only pull up its plunger when the vol- 
tage exceeds a certain maximum safe 
limit, thus making the circuit breaker 
an over-voltage as well as an overload 
instrument. 


THE FIELDS OF WESTINGHOUSE GENERATORS. 

One of the characteristics of Westing- 
house engine type dynamos is the ar- 
rangement of the fleld coils. The field 
castings are divided vertically and set 


A CIRCUIT BREAKER WITH RELAY OR OVER VOLTAGE COIL. 


practice was primarily dictated by lazi- 
ness, the tripping of the circuit breaker 
-being easier than the opening of the 
switch, it is commendable, as the cir- 
‘cuit breaker is always fitted with fol- 
lowing breaks, which are not injured by 
the arc as are the blades of knife switches. 

It is often found desirable to open cir- 
cuits from points distant from the switch- 
board, either in case of emergency or to 
save walking to and fro. Several types 
of electro-magnetic switches have been 
built for this purpose. A happy com- 
bination of the two principles above men- 
tioned is effected in the circuit breaker il- 
lustrated in the accompanying engraving, 
which is made by the Ward-Leonard 
Electric Co., Bronxville, N. Y. The break- 
er is supplied with two independent coils 
or magnets, one connected as usual in 
series with the line to act on overload, 
and the other with a finer winding con- 
nected across the lines through one or 
more push buttons at any desired locg- 
tion. Both magnets operate the same 
latch on a single pole breaker in the mid- 
dle of the instrument. 

The equipment shown -is single pole, 
but can be made double pole by placing 
another switch at the right of the right- 
hand magnet, the latches of both switches 
being tripped by the plunger. of the mag- 
net between them. Obviously the fine 


upon a guide plate, over which they may 
be moved laterally away from the shaft 
to allow the removal of the armature or 
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flelds in a horizontal direction is of par- 
ticular convenience where head room is 
limited or cranes for lifting heavy weights 
are not available. 

The shunt and series coils are always 
separately wound, the series coils, as a 
rule, being nearer the yoke and the shunt 
coils nearer the pole. The series conduc- 
tors are composed of forged copper straps 
of rectangular section laid up edgewise 
and kept together by binding ropes at in- 
tervals. The shunt and series coils for a 
500-kw. direct-coupled rallway generator 
are shown in the accompanying engrav- 
ing, which clearly indicates the multiple 
straps by which a good clamped contact 
can be obtained between coils on adjacent 
poles and the single straps carrying the 
shunt current. The coils are, as is there 


indicated, mounted on two brass skeleton 


plates, which are secured in place by be- 
ing bolted to the laminated poles, no ex- 
tended pole pieces being used. 

Any slight inequality of the field 
strength of these generators which might 
have serious consequences in parallel 
wound machines, is automatically cor- 
rected by an ingenious invention of Mr. 
B. G. Lamme. It is obvious that in a 
parallel wound machine the current may 
not distribute itself equally between the 
different paths, one under each pole, from 
the positive to the negative brushes, but 
may, if one pole is a little stronger than 
the others, flow mostly under the strong 
poles and little, or none at all, under the 
weaker one. If one pole is considerably 
weaker than all the others, the current 
may even be reversed in it and exert a re- 
action on the field which will further 
weaken it and cause the path under that 
pole to act as a short circuit to the rest 
of the machine. This is particularly 
likely to occur when the bearings become 
worn, or from any other reason the ar- 


THE SHUNT AND SERIES COILS OF A RAILWAY GENERATOR FIELD. 


field coils without the necessity of dis- 
turbing the outboard bearing or dismant- 
ling the engine. This opening of the 


mature gets out of alignment, increasing 
the air gap on one side and diminishing 
it on the other. 


244 


In the Westinghouse machines the 
windings are cross connected at points of 
equal potential, there being two or three 
such cross connections per pole. The 
winding under each pole is virtually a 
synchronous alternating current motor, 
and these are all connected in multiple by 
the cross connections above mentioned, 
thus allowing magnetizing curfents to 
flow from pole to pole to mutually adjust 
the fleld strength just as occurs when 
synchronous alternating current machines 
are connected in multiple. This prevents 
the excessive heating which occurs when 
the current is unequally distributed, as 
well as the enormous mechanical strains 
which ensue from unbalanced fields. 


A TELEPHONE INDUCTION COIL. 
The Varley Duplex Magnet Company, 
Jersey City, N. J., has brought out a 


“este l 
— 2 — RF nge 
mia 


Q 


{} 


UNER 


A BOX COIL FOR IELEPHONE TRANSMITTERS. 


new box coll possessing several points of 
superiority over the style brought out 
over a year ago. It permits the use of 
a secondary wire one gage number heav- 
ler without increasing the external dimen- 
sions of the coil, thus diminishing the re- 
. Sistance and improving the efficiency. 
The screw holes are both in the cover of 
the box, insuring accurate alignment and 
a fixed distance between them, one screw 
passing through the head of the inner 
bobbin. 


A CONVENIENT TORCH FOR SMALL WORK. 


The Clayton & Lambert Manufacturing 
Company, Ypsilanti, Michigan, has put 
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particularly convenient for inside wiring 
or any small work needing a needle flame 
strong enough to do light brazing. The 
tank is spun in one piece of number 18 
brass and is fitted with a horizontal air 
pump, which also serves as a convenient 
handle. The burner is round and fitted 
with cleaning out plug. 


A DEVICE FOR REMOVING AND CLEANING 
INACCESSIBLE INCANDESCENT LAMPS. 


In theatres, churches, high ceiled hotels, 
depots, etc., the incandescent lights are, 
as a rule, very difficult to get at, involving 


AN INCANDESCENT LAMP MANIPULATOR. 


the use of step ladders, which are hard 
to handle in such places without injury 
to the furniture. A device for grasping 
the incandescent lights and removing, re- 
placing or cleaning them from a position 
on the floor, is made by the Incandescent 
Electric Light Manipulator Company of 
Boston, Mass., and consists of a long tele- 
scoped pole carrying rubber lined nip- 
pers with an adjustable angle and proper 
arrangements for gripping and turning 
the lamp. Special tools are made for 
Westinghouse bases and string lamps. 
With a little practice and careful hand- 
ling this device saves a great amount of 
labor in the moving of step ladders or 
other apparatus for getting the operator 
up near to the lamp. 


SORAPING TOOLS. 


A convenient set of fine scraping tools 
for scraping engine bearings, valves, jour- 
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of six tools of various shapes and sizes, 
from 8 to 14 inches long, carefully tem- 
pered, neatly polished and packed in a 
substantial and suitably arranged oak 
case. 


A MONITOR ELECTRIO BELL. 

The internal construction of a bell in 
which the armature is not attached to 
the hammer lever but is separately pivoted 
from it, is represented in the cut shown 


A MONITOR ELECTRIC BELL. 


nerewith, A ‘compound lever effect is ob- 
tained in this way which swings the ham- 
mer through a long arc, giving a quick 
blow and a very quick return of the ham- 
mer from the metal of the bell, produc- 
ing an unusually clear tone. The bell is 
struck on its side and not on the edge, 
as in other makes of this type, this im- 
provement being claimed as giving a bet- 
ter ringing effect. The contact points are 
so arranged that they slide upon each 
other for a distance not less than 3/16 of 
an inch, insuring clean surfaces and re- 
ducing the burning. The bell is now 
made in the 83-inch size, the gongs being 
of heavy brass, either polished or nick- 
eled. It is listed as the type “Q” sliding 
contact electric bell by the makers, Rous- 
seau’s Electrical Works, New York City. 


NON-MAGNETIC WATCHES. 

In these days of increasing use of struc- 
tural steel and of powerful electric cur- 
rents which give it a permanent magneti- 
zation, the owners of watches with steel 
hair springs constantly find their time- 
pieces disturbed by influences which they 
cannot account for. The difficulties may 
not be great, requiring resetting perhaps 
once a week, but they are annoying and 


SCRAPING TOOLS. 


on the market a simple and handy torch nals, etc., is made by the Mound Tool & can easily be overcome by using a non- 
shown in the accompanying cut. It is Scraper Company, St. Louis, Mo., in sets magnetic metal for this delicate part. 
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Carl A. Paillard, a watch adjuster of Gen- 
eva, Switzerland, has invented a palla- 
dium hair spring and compensation bal- 
ance that is entirely unaffected by mag- 
netic influences. Watches with this im- 
provement are made in all grades and 
sizes by A. C. Becken, Chicago, Ill. The 
palladium has other advantages over 
steel in that it is not rusted even by salt 
water, and the balance is so perfectly 
compensated that it is not affected by the 
heat obtained by placing it on a stove. 


A MAGNETO BATTERY FAN, 

It is well known that very small dyna- 
mos require a large percentage ol their 
output for the excitation of their 
flelds, but that the same is true of motors 
of equivalent sizes does not seem to be ap- 
preciated. A fan designed to run without 
waste of energy in exciting the flelds of a 
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A MAGNETO FAN MOTOR. 


motor with electromagnets is shown here- 
with. The fleld in this case is a double 
horseshoe permanent magnet cutting 
down the current consumption for a 10-in. 
fan running at 1000 r.p.m. to about 1 am- 
pere at seven volts, according to the 
claims of the makers, the Ohio Electric 
Works of Cleveland, Ohio. 


INSULATION AND CABLE TESTING GALVANO- 
METERS. 


Messrs. Willyoung & Company, Phila- 
delphia, have recently brought out the 
new design of D’Arsonval galvanometer 
shown in Fig. 1. The fleld is of laminated 
special magnet steel and the coil proper 
is contained in a tube which is removable 
from the magnet in the manner first sug- 
gested by Prof. Ayrton and Mr. Mather. 
Fig. 2 shows tube and coil in section, 
while in Fig. 8 we have the tube with 
sheath removed. 

The D’Arsonval galvanometer (as op- 
posed to the Thompson type) is probably 
one of the best instruments for practical 
use. As now made, it can be ex- 
tremely sensitive, stable as regards 
disturbance by mechanical causes, 
and totally unaffected by all cur- 
rents except the one passing through 
it. Magnetic changes in the neighbor- 
hood do not worry it. 

As shown, the tube, using the word in 
its largest sense, consists of a rib, R, (Fig. 
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3), by which are supported the top and 
bottom torsion heads. A straight fibre 
above, and helical spring fibre below, fur- 
nish torsion and carry the current in and 
out at the same time. Over the whole 
slips the sheath, T, which, when in place, 
is secured against withdrawal by the 
screw, D (Fig. 3). In case of an acciden- 
tally broken suspension one needs but re- 
move the screw D and slip off the sheath, 
T, to have the entire system, suspensions, 


FIG. 1—AN INSULATION TESTING 
GALVANOMETER. 


etc., absolutely free and accessible. The 
suspensions themselves are all of stand- 
ard length and end with bits of No. 22 
copper wire, while the torsion heads, as 
also the top and bottom of coll, are tipped 
with special connectors, K, so made as 
to just contain the No. 22 wire; a small 
set screw is then tightened and holds 
them securely. 

Another feature is the clamp for lock- 
ing the system against accident and tak- 
ing strain from the suspension. Through 
the center of the upper torsion head runs 
a spindle, or wire, L, at the top of which 
is a milled head, A. This spindle (Fig. 3), 
is bent out as shown and finally termin- 
ates below in a little fork just under the 
disc, Q. The head, A, will therefore raise 
L, and hence the coil by the disc, Q, until 
jammed tightly against the holed out stop 
above. 

These D’Arsonval galvanometers are 
furnished with tubes, either dead-beat or 
ballistic, and as the tubes may be inter- 
changed very quickly and without inter- 
ference with connections, it follows that 
an instrument with two tubes is adequate 
for all the necessities of both insulation 
and capacity work. The sensitiveness of 
the tubes may be varied up to 1500 or 2000 
megohma, i. e., one scale revision for 100 
volts through 150,000 to 200,000 megohms. 

Besides supplying these instruments as 
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parts of laboratory outfits, Messrs. Will- 
young & Co. are also putting them into 
portable cable testing sets for street ser- 
vice; in this form they are equipped with 
a telescope and scale permanently at- 


D 
FIG. 2.—TUBE AND COIL FIG. 3.—TUBE WITH 
OF GALVANOMETER. SHEATH REMOVED. 


tached and are mounted in oak or cherry 
boxes, with sling straps, etc. Mr. James 
G. Biddle, Drexel Building, Philadelphia, 
is selling agent for the Willyoung appa- 
ratus and will be glad to furnish further 
particulars to interested parties. 


THE MORRIS ARC LAMP. ; 
The enclosed arc for constant potential 
direct-current circuits, shown in the ac- 


A CONSTANT POTENTIAL ARC LAMP. 


companying cut, is made by the Morris 
Arc Lamp Company, Chester, Pa. This 
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lamp is made in two lengths, one 30 
inches over all, giving 100 hours’ service 
with 5 amperes, the other 24 inches over 
all, giving 60 hours’ service with 3 or 5 
amperes. The carbon-feeding mechan- 
ism consists of a single solenoid concen- 
tric with the carbon holder, the plunger 
lifting the holder by means of a simple 
washer clutch. Sudden movements are 
prevented by a dash pot with a graphite 
piston. Besides the lamps designed to 
run singly on 110-volt circuits, with 80 
volts across the arc, lamps are made to 
run singly across 220-volt mains, or 2 in 
series with the same voltage, or 5 in se- 
ries on railroad circuits. 


A COMBINED SOCKET HANDLE AND CORD 
ADJUSTER. 


The most convenient place for adjusting 


the cord of a hanging incandescent lamp 


is naturally at the lamp itself, and the 


A SOCKET HANDLE AND CORD 
ADJUSTER. 


socket handle shown in the accompanying 
illustration is fitted to perform this func- 
tion, as well as to give a convenient 
means of handling the lamp. It also 
serves to prevent the fraying of the in- 
sulation of the wires near the metal parts 
where a short circuit might occur. This 
convenient implement is made by Frank 


H. Stewart and Company, Philadelphia, 


Pa. 


THE STURTEVANT VENTILATING FAN MOTORS. 
The bipolar type of enclosed motor 


shown in the accompanying engraving is 
used for direct coupling to propeller fans 
in all sizes up to and including the 48- 
inch. For larger sizes 4 and 8-pole types 
are employed. The motors are entirely 
enclosed and thereby protected from dust, 


a valuable point in locations where dust 


is constantly drawn through them, and are 
carefully designed for the low losses 
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which are essential in motors without 
ventilation. The machine is capable of 
continuous operation for 10 hours with 
a temperature rise not exceeding 30 de- 
grees F. 

The arrangement for supporting the 
brush holders is a departure from exist- 
ing methods. The leads to the brushes 
are brought through from the rear, doing 
away with any dangling wires. The 
brushes are of hard carbon and the hold- 
ers are of a modified reaction type, allow- 
ing immediate adjustment when it be- 
comes necessary to reverse the direction 
of rotation of the motor. 

The design of the propeller wheel is 
the result of an extended series of com- 
parative experiments with different types. 
The delivery edge is helical, and the form 
is such that the air is picked up at the 
inlet edge of the blade at low velocity, 
and when well under the infiuence of the 
blade is accelerated to its maximum ve- 
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instruments are constructed entirely of 
metal, the base being a jappanned and 
gold striped iron casting, on which are 
mounted the other parts. The directory 
card frame, gong, transmitter top and cir- 
cular case containing the signal keys 
are all highly polished and nickeled. All 
binding posts are avoided. All insulated 
bushings are specially made of hard rub- 
ber. The entire interior mechanism is 
polished and nickel-plated, insuring ease 
and continuity of action. The contacts 
are designed so that a sharp rubbing con- 
nection is made in every case. 

Special attention has been given to 
connecting these instruments to the main 
wires rapidly and securely. Too much 
attention cannot be given to this point 
in inter-communicating telephone sys- 
tems, especially owing to the large num- 
ber of wires that require attention. A 
loose or otherwise poorly made connec- 
tion in any one of the instruments will 


THE PARTS OF A VENTILATING FAN MOTOR. 


locity with the least amount of slip. As 
a result, the efficiency is extremely high. 
The wheel is partially enclosed within a 
conoidal inlet ring, which decreases the 
frictional resistance to the entering air. 
By means of a tripod support the motor 
is rigidly held in place, and the entire 
apparatus may be bolted directly to the 
wall through which the air is to be dis- 
charged. 


INTERCOMMUNICATING TELEPHONE. 

There are illustrated in this issue two 
companion instruments that have been on 
the market for a number of years, al- 
though the designs in which they now ap- 
pear are a radical departure from all 
forms and makes of instruments of this 
class. 

The principal change has been made 
in the wall telephone, as will be noticed 
by reference to the cut thereof. These 


‘invariably make itself known after the 
instruments have been in operation for 
awhile; therefore provision must be made 
to substantially and correctly connect the 
main wires to their respective points. In 
the instrument illustrated, this is accom- 
plished in a manner that experience cov- 
ering a good many years has shown to 
be the best. First, the back of the in- 
strument is placed and fastened in posi- 
tion directly over the main cable. Sec- 
ond, the ends of the wires are brought 
directly to the proper contact pieces. 
Third: the front of the instrument, con- 
taining transmitter, receiver and all the 
signal keys, is placed in position, all 
connections being made automatically by 
this operation. ö 

The desk instrument illustrated is the 
well known type manufactured by this 
company. Some of the more recent im- 
provements in the construction of this 
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instrument are the following: First: 
the entire interior mechanism is polished 
and plated, giving a smoothness and free- 
dom to the several parts that could not 
be obtained otherwise. Second: the in- 
strument is not grounded, as is com- 


mon practice in the Bell Telephone Co.’s 
apparatus, and other similar instruments. 
The transmitter is entirely insulated from 
the outside case in every way. Special 
provision is made to carry the two wires 
by the adjustable joint without having 
any loose wires exposed. All the instru- 
ments shown are equipped with the com- 
pany’s new transmitter, in which no wood 
or other substance that deteriorates is 


THE WALL INSTRUMENT. 


used. The transmitters are of special de- 
sign and are made by special machinery, 
insuring uniformity. 

The foregoing instruments are manu- 
factured by the Allen-Hussey Company, 
having its main offices in Chicago and 
New York, which makes a specialty of in- 
terior and inter-communicating telephone 
systems. 


TWO SCOTT VALVES. 

The accompanying cuts illustrate two of 
the valves shown in the new catalogue of 
the Roe Stephens Manufacturing Com- 
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pany of Detroit. Some of the important 
“pop” 
The adjustable screw 
with angular face, by 
which the valve is adjusted to loose any 
desired pounds, or fraction of a pound 
pressure of steam, and by which there is 
a constant pressure of steam held on the 
valve seats while blowing off, thereby 
preventing all abrasion and wear of seats 


features claimed for the Scot 
safety valves are: 
threaded ring, 


THE ATMOSPHERIC RELIEF VALVE. 


and consequent leakage; 


tampered with. 


The second illustration shows the Scott 
water sealed exhaust relief, or back-pres- 
This valve is constructed to 
operate in exhaust mains between the 
low pressure cylinder and the condenser, 
and is so designed that should the con- 
denser fail to operate and a back pres- 
sure form, the valve will automatically 
open, allowing the steam to escape into 
the atmosphere. All possible leaking of 
air which would tend to destroy the vac- 
uum in the condenser is obviated by the 
This valve can be regulated 
to open at any desired pressure, and is 
noiseless under all circumstances while in 
operation, when weight is properly ad- 
It can 
` also be used in connection with exhaust 

steam heating, and is so constructed that 

any amount of back pressure can be car- 
ried for this purpose. It is made in all 


sure valve. 


water seal. 


justed and air cushion regulated. 


sizes from 4 inches to 16 inches. 


Special attention is also called in this 
catalogue to the Scott extreme high pres- 
These valves will stand 
a working pressure of 300 pounds, and 
are tested to 1000 pounds hydraulic pres- 
They are made of the best material. 
The seats in the iron body are screwed in 
The disks are 
wedge shaped, solid, or double cylindrical 
wedge, as desired. They have a ground 
joint under end of stuffing box, so they 
can be packed when full open. They are 
furnished with fianged or screwed ends 
with by pass and gearing, when so or- 


sure gate valves. 


sure. 


and are interchangeable. 


dered. 


the device by 
which the inequality of pressure of spring 
is overcome; and transmitted to the axis 
of the valve, thereby preventing all fric- 
tion and liability of valve to cock or tilt, 
and consequent leakage and cutting of 
seats; the construction of the lock-up, 
which is simple and effective, and pre- 
cludes any possibility of the valve being 


247 


A SELF-REGULATING X-RAY TUBE. 

All who have used Crookes’ tubes know 
the general effect which continued use 
exerts whereby the vacuum is increased 
until it finally becomes such a high insu- 
lator that no more current can be forced 
through the tube without a strain that 
punctures or breaks down the glass. Sev- 
eral devices have been gotten up to over- 
come this difficulty, generally involving 


THE ‘*‘ POP’’ SAFETY VALVE. 


the use of an auxiliary or branch tube 
containing a metal which will give off 
vapors and reduce the vacuum when 
heated. 

The accompanying figure shows a tube 
arranged so that the heating is automati- 
cally effected as soon as the resistance 
rises too high, so that the tube automati- 
cally restores its own proper vacuum. 
This is accomplished by means of a 
branch tube containing a small bulb, 


AN IMPROVED CROOKES TUBE. 


which, in turn, contains potash, which 
will give off suitable vapors when heated. 
The bulb is exposed to a cathode in the 
auxiliary tube which is exhausted to a 
low Crookes’ vacuum, the corresponding 
annode being in a shunt circuit around 
the main tube. 

When the resistance of the latter be- 
comes too high, the discharge passes 
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through this shunt circuit, bombarding 
the bulb with cathode rays, heating the 
potash within it and thereby reducing the 
vacuum in the main bulb. By adjusting 
the spark gap of the shunt circuit the re- 
sistance of the main bulb at which the 
current will take the shunt circuit can be 
changed and the degree of exhaustion 
changed with it, so that the tube can 


A FLEXIBLE SHAFT ENGINE. 


be readily changed for X-ray penetrations 
of different substances. The main bulb 
is about 444 inches in diameter, and bears 
a crushing pressure of over 700 pounds, in 
spite of which it is less than 1/64 in. 
thick, an important factor, as glass is 
partially opaque to X-rays. The larger 
diameter gives a low heating of the glass 
and provides a larger surface for the de- 
posit of the aluminum which is torn off 
from the cathode. The cathode terminals 
of both the main tube and regulator are 
extended and protected by double thick- 
nesses of glass to reduce the liability of 
puncturing. 


A DIE SINKER’S ENGINE. 
A convenient device for rendering flexi- 
ble the power of small motors and local- 
izing it, especially in metal work such as 


that of die sinkers and mould cutters, is 
shown in an adjacent figure. As the 
reader will instantly see, it is an adapta- 
tion of the principle employed in that ter- 
ror of the dentist’s patient, viz., the den- 
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tal engine; and is made by the S. S. White 
Dental Manufacturing Company of Phila- 
delphia. The flexible arm, which is the 
main feature of the engine, consists of a 
tempered steel wire cable, so arranged 
that it maintains its tension without 
straining or uncoiling, with rigid ends for 
the attachment of pulley and hand piece 
or tool carrier. A woven sleeve covers 


and protects it throughout its length. It 
gives great freedom and extreme delicacy 
of manipulation with absolute control of 
the power and of its direction of opera- 
tion, factors almost as valuable in fine 
metal work as in the dental office. 


THE STERLING SAFETY BRAKE. 

With the constantly increasing weights 
and speeds of electric cars, improved 
methods of braking are necessary, not 
only to reduce the labor of handling the 
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A POWER MULTIPLYING BRAKE GEAR. 

cars, but to secure safety in time of emer- 
gencies. Several systems of electric and 
air brakes are on the market, but their 
expense is hardly warranted on single 
electric cars, as it is in the case of larger 
train units. The accompanying figure 
shows an improved hand brake made by 
the Sterling Supply and Manufacturing 
Company of New York City. The device 
consists of a spindle shaft socketed to the 
handle staff and geared to a double 
sprocket wheel in the ratio of 5 to 2, thus 
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multiplying the motorman’s power. The 
double sprocket wheel carries two con- 
tinuous chains, so that should one break 
the other takes up its work instantly and 
the wear is distributed, increasing the 
life of the chains. With this device it is 
not necessary for the motorman to use 


A BIPOLAR IRONCLAD DYNAMO. 


the foot dog except in case of emergency, 
as the leverage secured by the gearing 
enables him to easily hold the brake by . 
hand. 


THE MAYER DYNAMOS AND MOTORS. 


The illustration above shows a view of 
an improved direct-current dynamo or 
motor, made by the Maxwell M. Mayer 
Electric Company, New York. The ma- 
chines are of the bipolar, ironclad type, 
the whole magnetic circuit being a sin- 
gle, open-hearth steel casting. This is 
bolted to a cast-iron base, to which are 
cast the pillow-block supports. These are 
bored at the same time as the pole-pieces, 
securing in this way the correct align- 
ment of the bearings and armature. The 
field coils are wound on metal spools. In 
the armature mica insulation is employed 
throughout. Tempered copper commu- 
tators of large size and bearing surface 
and carbon brushes are used. These ma- 
chines are built in sizes of one, two, 
three and five horse-power, and are con- 
structed for hard and heavy service. 

— —-— 


NEW BOOKS. 


Electricity in Town and Country Houses, 
by Percy E. Scrutton. Second Edi- 


tion. London. Archibald Constable 
& Co. 148 pages. Illustrated. Price 
$1.00. 


This is an elementary work of value 
more to.the owner of town and country 
houses, who is in doubt as to what system 
of lighting to install than to the engineer 
who is, as a rule, acquainted with the gen- 
eral propositions the book contains. It is, 
however, of some interest owing to its de- 
scription and illustration of English de- 
tails, which differ from those on this side 
of the water. 
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The Universal Hlectrical Directory. Lon- 
don. H. Alabaster, Gatehouse & Co. 
1182 pages. Price, 6 shillings. 

The 1889 annual issue of this valuable 
directory contains a total of 25,464 names, 
approximately 16,070 more than were con- 
tained in the directory of 1898. Much 
financial information is given, and tele- 
graphic addresses and local telephone 
numbers have been added, the various 
new features in creasing the size of the 
directory by 64 pages. 


— — 


Small Accumulators, How Made and How 
Used. By Percival Marshall. New 
York, Spon & Chamberlain; 80 pages, 
illustrated. Price 50 cents. 

This small manual is an elementary 
hand book for the use of amateurs and 
students, and the first of a series of popu- 
lar scientific works for electricians and 
engineers. This book is particularly 
adapted for those seeking the first rudi- 
ments of information on this subject, 
rather than for experts in storage bat- 
tery work, owing to the fact that it is 
made up largely of the answers to ques- 
tions written to the author as the editor 
of the “Model Engineer and Amateur 
Electrician.” 


LEGAL NOTES. 


ELECTRIC SNAP SWITCHES. — The 
United States Circuit Court of Appeals at 
Boston has reversed the decree of the Circuit 
Court in the case of the Hart & Hegeman 
Manufacturing Company of Hartford, Conn., 
vs. the Anchor Electric Company et al., al- 
leging the infringement of a patent granted 
to Gerald W. Hart. The Court of Appeals 
sustains the Hart patent and orders the case 
remanded to the Circuit Court for further 
proceedings. 


PERSONALS. 


DR. 8. S. WHEELER, president of the 
Crocker-Wheeler Electric Company, recent- 
ly returned to New York City from a visit 
to Havana. 


MR. GEO. J. JACKSON, secretary of the 
National Conduit and Cable Company, has 
returned to New York City after a short ab- 
sence in Europe. 


MR. F. A. LARKIN, New York manager 
for the E. P. Allis Company, of Milwaukee, 
Wis., has returned from a short business 
trip in Burope. 


MR. W. A. STADELMAN, New York man- 
ager for the Brown Hoisting and Conveying 
Machine Company, of Cleveland, Ohio, has 
returned from Yucatan, after a month’s trip 
in the tropics. 


W. J. CLARK, general manager of the 
General Electric Company’s foreign depart- 
ment, sailed on the Etruria for Liverpool 
recently. He will remain abroad four 
months, to complete the organization of his 
department and to look after the installation 
of General Electric apparatus in London, 
Bristol and Dublin. 


Mr. C. 8. KNIGHT, formerly of the Fort 
Wayne Electric Corporation, has been elected 
vice-president and general manager of the 
Siemens & Halske WDlectric Company of 
America. It is understood that a number of 
other former members of the Fort Wayne 
Company’s staff will join forces with Mr. 
Knight. The appointment of Mr. Knight is 
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by many taken to indicate the inauguration 
of a more vigorous business policy on the 
part of the company, which has the use in 
America of all the data, patents and designs 
of the parent company in Berlin. The latter 
owns the most extensive electrical works in 
the world and does a mora comprehensive 
electrical business than perhaps any other 
establishment the world over, as it manu- 
factures a complete line of power and light- 
ing apparatus as well as telephone, tele- 
graph, submarine cable and other signaling 
equipments and supplies. The American 
company has hitherto but touched upon this 
wide field. Mr. Knight was connected with 
the Pennsylvania Railroad until 1881, join- 
ing the Fort Wayne Electric Company in 
1886. He has been since 1894 a director of 
the Fort Wayne Electric Corporation, which 
has handled the business under contract with 
the receiver of the original company. 


TRADE PUBLICATIONS. 


THE ELECTRIC APPLIANCE COM- 
PANY, Chicago, III., has issued a revised 
price list of pole fittings, telephone wire, 
lamp cord, speaking tubes and cut outs. 


THE METROPOLITAN STEAM BOILDR 
COMPOUND MANUFACTURING COM- 
PANY has issued a circular of testimonial 
letters from users of the Metropolitan com- 
pound for cleaning steam boilers. 


THE UNITED CORRDSPONDENCE 
SCHOOLS of New York City has published 
a book of testimonials entitled, What Stu- 
dents Say.“ showing the appreciation of 
those who have taken its courses. 


THB GARTON-DANIBLS BLECTRIC 
COMPANY, Keokuk, Ia., has distributed a 
number of slips pointing out the necessity for 
lightning arresters on railway cars and rail- 
way overhead lines, and calling attention to 
the good points of Garton-Daniels’ arresters 
in these locations. 


THE NOVELTY ELECTRIC COMPANY, 
of 50 North Fourth Street, Philadelphia, Pa., 
has issued a catalogue No. 16 of house ma- 
terial, listing practically all the interior fit- 
tings for bells, gas burners, telephone instru- 
ments, etc., and also a special catalogue cov- 
ering the fan motors which it carries. 


JAS. M’CREA & COMPANY, of 1113 South 
Canal Street, Chicago, III., report that they 
have received more unsolicited testimonials 
of their climax steam joint clamp for repair- 
ing leaks where pipes are screwed into fit- 
tings from electric light and street railroad 
power plants than from any other one in- 
dustry. 


“THE AMERICAN TELEPHONE” is the 
name of a publication of which number 1 of 
Vol. 1 is dated April, 1899. Although nomi- 
nally a monthly periodical devoted to the in- 
terests in general of independent telephone 
associations, it is evidently published in the 
interest of the American Dlectric Telephone 
Company of Chicago. 


THE SPRAGUE ELECTRIC COMPANY 
has circulated a folding picture of a yacht- 
ing scene made up after the style of the old- 
fashioned valentine, representing several 
yachts in full sail and intended to convey 
the idea that a Lundell motor never gets 
becalmed. The illustration should certainly 
appeal to the children. 


THE ELECTRIC STORAGE BATTERY 
COMPANY has issued a circular abstract- 
ing some of the vaulable information given 
in the paper on Latest Progress in the Ap- 
plication of Storage Batteries,” read by Mr. 
Joseph Appleton before the meeting of the 
New York Electrical Society in January. 


THE ELECTRIC GAS LIGHTING COM- 
PANY, 18% Devonshire Street, Boston, has is- 
sued a small catalogue entitled, “A Few 
Specialties in the Line of Electrical House 
Goods. Among them are the star electro- 
mechanical gong, as well as various types 
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of switches, push buttons, indicators, bells, 
etc., suitable for interior work. 


THE LYNN INCANDESCENT LAMP 
COMPANY, of Lynn, Mass., has published a 
neat little pamphlet pointing out the fact 
that about $20,000 every month is simply 
thrown away in the United States by break- 
ing up incandescent lamps and throwihg 
away the glass, the metal base and the plati- 
num wire, simply because the carbon fila- 
ment is broken, and mentions the fact that 
8 cents per lamp means $7.50 per barrel. 


THE NATIONAL INDIA RUBBER COM- 
PANY, Bristol, R. I., has issued a new cata- 
logue of the N. I. R. & Paracore wares and 
cables made by its electrical department. 
The catalogue contains the proceedings of 
the special committee of the Underwriters’ 
National Electric Association, constituting 
the improvements in the national code, 
which will make it of particular value to 
wire users who have not as yet become ac- 
quainted with all the details of these changes 
in the code. 


“THE WILKINSON STOKER” is the title 
of a handsome catalogue published by the 
Wilkinson Manufacturing Company, of Phil- 
adelphia, Pa., describing the Wilkinson au- 
tomatic mechanical stokers and smoke pre- 
ventors, as well as several other specialties 
manufactured by the same company, notably 
the Wilkinson patent condenser and valve- 
less pump, the Wilkinson trunk engine, the 
vertical archimedean-screw coal lift, the 
Wilkinson “land engine” ejector condensor 
and Wilkinson’s paragon metallic packing. 


THE PETITE ARC LAMP has been hand- 
somely illustrated in a recent catalogue is- 
sued by the Western Electric Company. The 
Petite Arc Lamp is made in a number of dif- 
ferent styles, so that it is suitable for use 
under different conditions. In the catalogue 
can be found some valuable information re- 
garding the care and operation of enclosed 
arc lamps. As the Petite Arc Lamp is suita- 
ble for street railway plants, power circuits 
and isolated plants, these catalogues are val- 
uable to those connected with installations of 
this kind. 


DIRECT CONNECTED RAILWAY GEN- 
ERATORS is the subject of a bulletin issued 
by the Westinghouse Electric and Manufac- 
turing Company, superseding an older bulle- 
tin on the same subject, with the latest up- 
to-date descriptive matter and illustrations. 
The bulletin illustrates one of four 800-K. w. 
engine type generators in the power house of 
the South Side Elevated in Chicago, as well 
as an 800 k. w. machine used by the Con- 
solidated Traction Company in Pittsburg. 
It also describes the method used by the 
Westinghouse Company for balancing the 
magnetic circuits of parallel wound ma- 
chines. 


THE CUTLER-HAMMER MANUFACT- 
URING COMPANY, of Chicago, Ill, has is- 
sued a perpetual catalogue on rheostats, con- 
sisting of a convenient binder in which may 
be fastened properly punched sheets listing 
the various types of motor starters made by 
the company whenever these sheets are 
printed and sent to its customers. Among 
the devices of recent design listed in these 
sheets is the C. & H. pressure regulator, 
which consists of a diaphragm supporting a 
weighted lever, which in turn opens or closes 
with a snap the circuit of the solenoid of 
the C. & H. self-starter. Sheet No. 72 also 
shows the reversing switch for electric ele- 
vators designed for use in connection with 
the same self-starter. 


THE RACINE HARDWARE COMPANY, 
of Racine, Wis., has issued a catalogue de- 
scribing the Racine Automatic Engines. This 
company’s specialty in steam engine work 
consists of vertical, high-speed, single-valve, 
shaft governing engines, made in sizes from 
2 to 87 H.-P. The valve is a simple form of 
piston valve. whe governor is of the Rites 
inertia type. All engines are fitted with an 
outbearing beyond the fly wheel secured to 
an extended base, giving additional support 
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and stiffness to the crank shaft. The ma- 
chines are well adapted to the running of 
isolated electric light plants, particularly in 
cramped locations, where their high speed of 
about 400 r. p. m. fits them or direct coup- 
ling to small generators of standard design. 


THE WESTERN ELECTRIC COMPANY, 
of Chicago, III., has published a bulletin 
under date of March, 1899, on the Stanley 
lighting transformers which it carries as 
western agents. One of the good features 
of these transformers as there pointed out 
is the fact that all sizes are made for the 
same regulation, so as to maintain an evenly 
distributed e. m. f. in all installations and 
to facilitate the running of transformers in 
multiple, as where two or more transformers 
of different drop with increased load are 
operated in parallel the one having the best 
regulation will tend to take more than its 
share of the load. The Western Electric 
Company also carries in stock Stanley alter- 
nating current motors for any standard 
voltage and frequently from 4 h. p up to 
10 h. p. 


THE SHAW ELECTRIC CRANE COM- 
PANY, Muskeegon, Mich., has issued an 
illustrated catalogue of electrically operated 
cranes that on account of the beauty of its 
illustrations and the completeness of its de- 
scriptions deserves a place in scientific li- 
braries. The catalogue illustrates and de- 
scribes various types of bridge cranes. from 
the mammoth 80-ton double trolley equip- 
ments of some steel works and the 70-ton 
single trolley of the Watervliet Arsenal 
down to the comparatively small types used 
in central stations. A crane of particular 
interest to those owning power stations is 
that built for extra slow speed and therefore 
fitted with small motors, high speeds and 
large motors being unnecessary where the 
crane is not in constant use. This crane is 
also fitted with wire rope instead of chains, 
which reduces the size and weight: of the 
trolley. 


THE SPRAGUE ELECTRIC COMPANY, 
New York City, has issued another of its 
characteristic catalogues, this one describ- 
ing the 1899 Lundell fan motors. As usual 
the catalogue is a striking and attractive 
piece of work, the general scheme of its fin- 
ish being white and gold on green. Some in- 
teresting anecdotes are given of the use of 
Lundell fan motors, one of them being as 
follows: 

An officer of the “Amphitrite” states that 
had it not been for the Lundell fans on 
board of his ship, as well as on board of 
the “Terror,” ‘‘Miantonomah” and Puri- 
tan,“ during the cruise in the Carribean Sea, 
the mortality among the men would have 
been distressingly increased. The thermom- 
eter in the ward rooms and steerage more 
times than not registered above 115 degrees. 
In the engine room the temperature was 
usually above 135 degrees and in the fire 
room 140 to 150 degrees. Fans were distrib- 
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uted in these various locations, as well as 
in the ward rooms and officers’ staterooms. 


THE ELECTRIC STORAGE BATTERY 
COMPANY, of Philadelphia, Pa., has issued 
circular No. 49, dated April 3, describing and 
illustrating the Hartford battery station of 
the New York, New Haven & Hartford Rail- 
road. As traction engineers will remember, 
the third rail line of the New York, New 


Haven & Hartford Railroad, running from 


Berlin to Hartford, is supplied from a power 
station at the former end and current is 
taken from it at Hartford to light the rail- 
way station and adjacent buildings. The 
railway voltage varies all the way from 200 
to 550 volts and these extreme fluctuations, 
of course, tend to transmit themselves 
through the motor generator to the lighting 
mains. To keep a regulation sufficiently ac- 
curate for incandescent lamps in the latter 
service a storage battery of 62 cells is in- 
installed. In order to prevent the fluctua- 
tions of the third rail circuit from affecting 
the storage battery too severely the motor 
of the motor generator set is wound with 
special compound coils so connected that 
when the third rail voltage falls and the 
battery tends to discharge power back 
through the motor generator, it weakens the 
fleld of the motor and tends to maintain the 
set at constant speed and vice versa. 


BUSINESS NEWS. 


THE FISCHER EQUIPMENT CO. of Chi- 
cago has built an electrically driven ambu- 
lance for the Michael Reese hospital of that 
city. 


OUTDOOR SUMMER LIGHTING.—In or- 
der to meet the demand for decorative light- 
ing the Western Electric Company has 
placed on hand a large supply of weather- 
proof sockets. 


THE ELECTRICAL ENGINEERING 
PUBLISHING CO., publishers of Electrical 
Engineering and Telephone Magazine, has 
removed its offices from the Monadnock 
block to the Marquette building in Chicago. 


MANNING, MAXWELL & MOORE, the 
well-known dealers in railway machinists’ 
supplies, move on May Ist to far more com- 
modious quarters in the new Singer Building, 
85 Liberty Street, New York City. 


h JONES & SON, New York City, sell 
fans for use on both lighting and battery 
circuits, the latter complete with battery 
outfits. Few, if any, makers carry both 
styles, but users and local dealers can ob- 
tain both from one source by giving their 
orders to this house 


LARGE ISOLATED PLANT GENER- 
ATORS.—The Great Northern Hotel, of Chi- 
cago, Ill, which for many years has been 
supplied with current from the central sta- 
tion mains, has recently transferred its load 
to its own plant, which consists of three 150- 
k.w. Western Electric generators. 
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A LARGE PUMPING ENGINE of the 
crank and fly wheel type has been ordered by 
the Water Commissioners of Dunkirk, N. Y.. 
from the Snow Steam Pump Works of Buf- 
falo, N. T. The engine will have a capacity 
of four million gallons, and will be fitted with 
Corliss valve gear, controlled by a new de- 
sign of governor. 


THE WESTERN ELECTRIC COMPANY, 
in its manufacture of fan motors, not only 
looks after the balancing of the armatures, 
but also weighs the fan blades and inspects 
and balances the fans independently of the 
motors before assembling. This careful at- 
tention to detail is one of the reasons why 
the Western Electric fan motors are so quiet 
and satisfactory. 


THE CONTINENTAL IRON WORKS of 
Brooklyn advocates the use of internally fired 
boilers for land as well as marine purposes, 
and is pushing the Morison suspension fur- 
naces for use in electric light and power 
plants. The works recently issued an illus- 
trated catalogue of boilers fitted with these 
furnaces, giving complete drawings showing 
details of construction. 


THE STROMBERG-CARLSON TELE- 
PHONE MANUFACTURING COMPANY 
announces that it has not, as has been re- 
ported, been a party to the proposed amalga- 
mation of the independent telephone inter- 
ests. Having a complete public exchange ap- 
paratus, a multiple switchboard, a central 
energy system, an inte:-communicating sys- 
tem and a combined police signal and tele- 
phone system, the company naturally feels 
that it can safely remain independent of the 
proposed independent consolidation and 
profit thereby. 


THE STAR BRASS WORKS, Kalamazoo, 
Michigan, have recently received some testi- 
monial letters which speak most highly of 
the hard brass trolley wheel made by them. 
The Mt. Clemens Fast Line of Detroit, 
Michigan, reports that it has run one 2 
days on a car drawing 100 amperg and run- 
ning at 48 miles per hour, the car mileage 
being about 250 miles per day, with the bush- 
ing still as good as new. In another case 
the wheel ran through sleet and ice that 
burned out the harps and bushings of other 
wheels constantly. 

A CASE OF SAVING BY MEANS OF 
MECHANICAL DRAUGHT.—The United 
States Cotton Company, of Central Falls, 
R. I., has made a remarkable record in the 
way of low fuel cost which for one year 
amounted to 5.80 per i. h. p., the average 
output being about 1500 h. p. This low figure 
was primarily due to the use of a low grade 
mixture, costing only $2.29 per ton, the burn- 
ing of which was rendered possible by the 
introduction of mechanical draught. The fan, 
costing less than $600, built by the B. F. 
Sturtevant Company, of Boston, Mass., ef- 
fects an annual saving of no less than $6500 
in the fuel bill. 
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THE ERICSSON TELEPHONE COM- 
PANT announces that its offices are being 
moved from 20 Warren Street to 296 Broad- 
way, New York City. 


THE BELKNAP MOTOR COMPANY, 
Portland, Me., has appointed Mr. A. W. 
Koenig as its representative for the middle 
and southern states after May lst, 1899. 


THE ONONDAGA DYNAMO COMPANY 
and THE 8. E. I COMPANY, of Syracuse, 
N. Y., have placed the general agency for 
their goods in New York City and the ter- 
ritory contiguous thereto in the hands of 
Mr. Jay Holmes at 39 Cortlandt Street, New 
York City. 


THE COMMERCIAL ELECTRICAL SUP- 
PLY COMPANY, of St. Louis, Mo., has 
passed out of the hands of its former owners 
and into the control of Mr. Wm. F. Nolker, 
sons and associates, who hope to make the 
company one of the foremost supply houses 
of the West. 


THE AMERICAN SILK MANUFACTUR- 
ING COMPANY, of Philadelphia, Pa., an- 
nounces that it is meeting with remarkable 
success with its engine and dynamo wiper, 
made out of pure raw silk to take the place 
of the ordinary cotton waste generally used 
for this purpose. 


THE SHAWMUT FUSE WIRE COM- 
PANY, of 93 Federal Street, Boston, Mass., 
was burned out of both office and factory at 
this location on March 27. The company has 
secured permanent quarters at 161 High 
Street, Boston, where it will be pleased to 
receive customers and friends. 


THE WESTON ELECTRICAL INSTRU- 
MENT COMPANY is preparing for the con- 
struction of its new factory at Waverly, 
N. J., a suburb of Newark. Ground will be 
broken in a few days for the erection of 
what will probably be one of the most com- 
plete manufacturing establishments in the 
country. 


THE ELECTRICAL BUREAU OF THE 
NATIONAL BOARD OF FIRE UNDER- 
WRITERS has removed its Chicago office 
and Laboratory to No. 67 E. Twenty-first 
Street, where all communications to the 
Western office of the bureau, or to Mr. W. 
H. Merrill, Jr., the electrician of the bureau, 
should be addressed. 


THE CLAYTON & LAMBERT MANU- 
FACTURING COMPANY, of Ypsilanti, 
Mich., maker of gasoline fire pots, etc., has 
recently contracted for a new factory 
adapted to its increasing needs. The new 
works will be located in Detroit, the struc- 
ture being of brick and stone 40 x 75 feet and 
three stories high. 


THE STANDARD UNDERGROUND CA- 
BLE COMPANY of Pittsburg, Pa., is now 
furnishing a 2 conductor cable 2500 ft. long 
for the Tennessee and Arkansas Telephone 
Company, to be placed under the Mississippi 
River at Richardsons’ Landing, Tenn. The 
company has been using an overhead wire 
for a year, but it gave too much trouble. 


THE CUTLER-HAMMER MANUFAC- 
TURING COMPANY, of Philadelphia, has 
recently certified to an increase in its capi- 
tal stock from $60,000 to $100,000, the fourth 
increase in the six years of its existence, the 
original capitalization being $10,000. The in- 
crease was, as were the others, necessary 
for carrying on its rapidly increasing busi- 
ness. 


THE ABILITY TO MAKE OR EVEN 
READ an elaborate drawing with all the 


conventions and refinements of modern 
drafting is a most valuable and rather rare 
attainment among electrical engineers who 
have not seen active drafting room service. 
The International Correspondence Schools of 
Scranton, Pa., offers short courses in me- 
chanical drawings with complete drawing 
outfits, which make the acquisition of this 
attainment comparatively easy. 


THE HARRISBURG FOUNDRY AND 
MACHINE WORKS have been awarded the 
contract for engines of a capacity of over 
4000 h. p. for the immense new plant of the 
Great Northern Paper Company, which will 
be the largest paper producing plant in the 
world. There are ten engines in the order, 
DOOCGHOOS SOOO 0OOSSHOSSOCOCS 
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CROSS OIL FILTER 


actually reduces oil bills 
50 per cent. or more. Sent 
on approval, Capacities 
ranging from 3 to 150 gals. 
per day. Used in 23 coun- 
tries. It is specially adapt- 
ed to Electric Light and 
Power Plants. 


THE BURT MFG. Co. 
= Akron, O., U. S. A 


GENUINE ERICSSON 
SWEDISH COAL- 


GRAIN 


ERICSSON TELEPHONE CO. 


ge 
PERFECT 
TRANSMITTER. 
NO PACKING No ADJUSTING. NO 
TROUBLE ALSE COMPLETE L-KE LONG 
DISTA NCE TEI EPHONE S. 


295 AROLA WAY N.Y 


STEAM ENGINE 
INDICATORS 


STEAM 
APPLIANCES 


STORES: 93-97 Oliver Street, Boston. 


Pressure and Vacuum Gages. 
Stationary and Marine Valves. 
Watcr Belief Valves. 
Recording Gages. 

Revolution Counters. 
Lubricators and Oil Cups. 


* 
55e %%% %%% %%% %% 66% %% %% 6 6% % 6% 66% 666% %) 66% %%% 6666666666 66%% %%% 9 666% %% 6% % %% 66% % 6 %%%. 6% 6% %%% %%% %%%) %% %%% %% 995 . 


CROSBY STEAM GAGE AND VALVE Co. 


Office and Works, BOSTON, MASS. 
78 John Street, New York. 


adalah adalat eae Iii titi iii it op 


PLATINUM 


21-23 Lake Street, Chicago. 


FOR ALL 


PURPOSES. 


Chime Whistles. 

Branden Rubber Pump Valve, 

Johnstone Blow-Off Valves. 

Feed Water Regulators. 

Spring Seat Globe and Angle 
Valves, Etc., Etc. 


In Sheet or Wire, any 
Degree of Hardness. 


London, England. 


afety Valve. ses 


AKER & CO., 


NEWARK, N. J. 
New York Office, 120 Liberty Street. 


NHS BEN 
“BY USING 


All belts will sto 


MANENTLY I GHEAS! 


the sample can E 


188-194 Virginia Street, 


WE CUARANTEE that with the use of 


CLINC-SURFACE 


that THE POWER WILL BE PER- 
ED, that belts can be run SLACK, that 
in leather belts the leather will become as SOFT as calfskin 
and ABSOLUTELY WATERPROOF ; and furthermore that the 
INCREASE in power in a fair-sized plant will earn the cost of 

VERY month, if used as directed. This applies 
to all belts, leather, rubber, cotton or a rope drive, whether they 
are new, old or oily. We.will send you a sample can, or if you 
prefer we will advise you fully as to its nature. 


CLING-SURFACE MFG. CO., 


Buffalo, N. Y. 


28 


AMERICAN ELECTRICIAN 


[VoL. XI. No. 5. 


each engine weighing 60,000 pounds, which 
will develop 350 h. p., maximum capacity 400. 
This order is just one-half of the entire or- 
der, the aggregate of which will be nearly 
ten thousand horse power. This is the larg- 
est order for engines of the wheel governing 
type ever placed in this country. 


THE ANNUAL MEETING of the stock- 
holders of the Joseph Dixon Crucible Com- 
pany was held at the company’s main office, 
Jersey City, N. J., Monday, April 17, and out 
of a possible vote of 7,345 shares, there were 
7,069 shares voted for the re-election of the 
old board, consisting of Edward F. C. Young, 
John A. Walker, Daniel T. Hoag, Richard 
Butler, William Murray, Alexander T. Mc- 
Gill and Joseph D. Bedle. President E. F. C. 
Young, Vice-President and Treasurer John 
A. Walker, Secretary Geo. E. Long were re- 
elected by the directors. Judge Joseph D. 
‘Bedle was also re-elected as counsel. 


THE WARD LEONARD ELECTRIC 
COMPANY has put on the market the “TR” 
type of motor speed regulator sultable for 
machines from 1/16 to 1 h.p. inclusive. The 
resistance material in this regulator con- 
sists of wire wound around pottery tubes, 
which are then covered with two or more 
coats of specially prepared porcelain enamel, 


HAUNTS IN THE WILD WOODS 
i AND 


GAY PLACES FOR SUMMER OUTINGS. 


Either or both, can be found along the 
lines of the Chicago, Milwaukee & St. Paul 
R’y in Wisconsin, Minnesota, Northern Mich- 
igan, Iowa and the Dakotas. Among the 
many delightful summer resorts are Dela- 
van, Waukesha, Oconomowoc, Elkhart Lake, 
Marquette, Madison, Kilbourn, Minocqua, 
Star Lake, Lakes Okoboji, Spirit Lake, Clear 
Lake, Big Stone, Frontenac, White Bear and 
Lake Minnetonka. In the north woods of 
Wisconsin, in the forests of Northern Michi- 
gan and Minnesota, and in the far stretches 
of the Dakotas true sportsmen can fish and 
hunt to their heart’s content. For pamphlet 
of “Summer ours, and Fishing and Hunt- 
ing.“ apply to nearest ticket agent, or ad- 
dress with two cent memp, H. Heaf- 
ford, Gen’l. Pass Agt., 555 Old Colony Bulld- 
ing, Chicago, Ill. 


completely covering and hermetically sealing 
the resistance. These tubes are made up in 
three standard sizes, rated according to their 
power dissipating capacity, viz., 36 watts, 72 
watts and 14 watts, continuous duty, there 
being 26 different graded resistances for each 
capacity unit. 


THE MONTAUK MULTIPHASE CABLE 
COMPANY has recently received a large ad- 
ditional order from Melbourne, Australia for 
its fire detective cable. It is quite remark- 
able that an American product of such recent 
production has created a demand for itself at 
such a great distance. A noted fire depart- 
ment engineer has recently stated that if he 
could have five minutes’ notice of any fire 
he could suppress the same in the next five 
minutes. The Montauk Multiphase Cable 
gives instant notice of dangerous heat. The 
company has recently opened a branch office 
in the Brazer Building, 27-29 State Street, 
Boston, Mass., at which place the various 
electrical adaptations of the cable are shown 
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with sections of the dangerous parts of 
buildings and the way in which they may 
be wired for detecting fire. 


THE WATERTOWN STEAM ENGINE 
COMPANY announces that the New York 
State Hospital at Ogdensburg has just in- 
stalled a new plant, including four Water- 
town high-speed engines. The new four-valve 
Watertown high speed is making a very 
satisfactory record for economy. Results 
are especially satisfactory when the engine 
is running (as must sometimes happen) at 
much less than its rated horse-power. For 
example: An engine whose normal load is 
180 H.-P. has at times been put to do the 
work of only 75 H.-P., and this it has done 
with less steam consumption than a stand- 
ard high-speed engine of good make of 80 
H.-P. In other words, the four-valve Water- 
town engine at less than 50 per cent. of its 
rated load has shown better economy than 
the standard high-speed engins at nearly 
or quite its full load. 
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SOME ENGLISH CENTRAL STATIONS. 


ILLUSTRATING FEATURES OF CENTRAL 
STATION ENGINEERING DIFFERING 
FROM AMERICAN PRACTICE. 


The development of central stations, or 
as the English call them, “electricity 
works,” has proceeded in England apace 
with that in America, so that unilke elec- 


tric traction, 
which has copied 
and therefore 
closely resembles 
American practice. 
English central 
stations have many 
details and even 
main features quite 
strange to Ameri- 
can eyes. As a rule 
the English sta- 
tions are small as 
compared with the 
general run of 
central stations on 
this side of the wa- 
ter, owing perhaps 
to the fact that the 
English towns were already as a rule 
equiped with gas plants before electric 
lighting was perfected; while American 
towns have largely grown up since the 
development of electric lighting, so that 
the central station has often preceded 
the gas works. ' 


There is this striking difference, how- 
ever, between these small English central 
stations and those of the same size here, 
viz., that the English plants are invari- 
ably worked out on the plan of low de- 
preciation and a permanent investment, 
with the highest class of direct coupled 
machinery, high grade switchboards, un- 
derground distributing systems, etc., 


thoroughly studied to allow for future ex- 
tension and to remain in service—barring 
revolutionary changes in practice—for 50 
to 100 years to come. Taking the average 
run of plants of the same size throughout 
the rural towns of this country and es- 


pecially of the West, it will be found that 


they are generally equipped with wooden 
buildings, belted machines of various 
types arranged and erected in any way 
that came handy, skeleton switchboards, 
slipshod overhead pole distribution, ete. 
This comparison is not intended as a se- 
vere criticism of American practice, as the 
rapid growth of American cities makes 
any intelligent provision for the needs of 
a score of years hence impossible at the 
present time, so that an expensive plant 
would prove an unwise investment, while 
the comparative stability of the English 
population makes a predetermination of 
the needs of the future more accurate. 


THE BUILDINGS. 


Taking up the plants more in detail and 
comparing them further with American 
practice it will be found that they are, as 
a rule, housed in permanent and attrac- 


FIG. 1.—TWO VIEWS OF THE ALTERNATING CURRENT STATION AT ECCLES, 


tive appearing brick structures, generally 
designed with considerable architectural 
taste, resembling more than anything else 
municipal waterworks and similar public 
structures in this country. High brick 
stacks are customarily used, forced or in- 


duced draught being apparently .almost 
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unknown. The exterior of a typical struc- 
ture for this purpose is shown in Fig. 1. 
The general lay out of the plants also re- 
sembles that now approved in this coun- 
try, viz., a pair of main bays parallel with 


each other, one containing a row of boil- | 


ers backed up against the division wall 
between the two bays, just the other side 
of which is a corresponding row of engines 
and generators. In the plant shown in 
the illustration referred to there are two 
such main bays, which are arranged with 
a row of coal bunkers in a separate struc- 
ture running alongside the boiler house 
and a battery room adjacent to the engine 
room. This particular plant follows also 
the general custom now favored in this 
country of using steel truss roofs and an 
overhead crane spanning the engine 
room. 


THE BOILER EQUIPMENTS. 


Coal conveying apparatus is compara- 
tively rarely used, while on the other 
hand mechanical stokers are quite com- 
mon. Fig. 3 shows a view of three boil- 
ers, two of which are fitted with automat- 
ic stokers, the appearance of which is 
strange to American eyes, as is the use of 
such stokers fed by hand. Although the 


water tube boiler is finding its way into 


English central stations, most of them 
still prefer the comparatively old and 
well-tried Lancashire and similar inter- 
nally fired types, such as are represented 
in Fig. 3. Nothing resembling these boil- 
ers is found in this country, containing as 
they do no small fire tubes such as we 
have in our locomotive and marine types, 
but only one or two main tubes from the 
furnaces to the rear end of the boilers. 
Steam pressures vary around 150 pounds, 
as with us. A steam specialty common in 
England, but unknown here, is a special 


FIG. 4.—A BATTERY OF WATER TUBE BOILERS WITH MECHANICAL 
STOKERS AT GLASGOW. 
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safetly valve at- 
tached to a float 
inside of the boil- 
er, which opens 
the valve in case 
of low water. 
Such a valve is 
shown in the sec- 
tion of a Lanca- 
shire boiler—Fig. 
5. 

Economizers are 
found in England 
much more fre- 
quently than in 
this: country and 
the general layout 
of the steam pip- 
ing closely resem- 
bles that known 
here, the only dif- 
ference being per- 
haps the more 


FIG. 2.—EXTERIOR OF THE FOLKESTONE 
MUNICIPAL PLANT. 


general use in 
England of dupli- 
cate headers, ring 
mains, duplicate 
feed piping, and 
the liberal use of 
copper bends, 
branches, etc. 
Motor driven feed 
pumps, etc., are 
gradually taking 
the place of di- 
rect acting steam 
pumps in Eng- 
land, as well as 
in this country. 
An ingenious ar- 
rangement of 
pump valves and 
by - passes for 
grouping together 
on one valve 
board the com- 
plete controlling 
arrangements of 
two pumps with 
either hot and 
cold feed or suc- 
tion to either or 
both pumps is 
shown in Fig. 6. 
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FIG. 3.— THE BOILERS OF THE BELFAST 
MUNICIPAL STATION. 


THE ENGINE ROOM. 


Coming to the other side of the wall 
separating the engine room from the boil- 
er room it will be found that the average 
English plant generates only one kind of 
current and uses vertical, high speed, 
two or three crank engines direct coupled 
to the generators. The horizontal high 
speed engine so often used in central sta- 
tions and almost universally used in iso- 
lated plants in this country is practically 
unknown in England. The Willans en- 
gine is apparently the greatest favorite in 
English work, Fig. 9 showing an equip- 
ment of this kind, using both 2 crank and 
3 crank Willans engine, each of the 
steeple compound type. 

Another peculiarity of English practice 
is the continued use of the throttle gov- 
ernor, which has almost gone out of ex- 
istence for work of this kind in this 
country. Very often the throttle valve 
is controlled by a shaft governor by 
means of a collar transmitting the mo- 
tion to the valve, and is often fitted with 
a spring which can be adjusted while the 
engine is running, for varying the speed. 
The writer knows of one plant in which 
the voltage is regulated in this way,as well 
as the distribution of the load between 
the dynamos running in parallel with 
each other, the field rheostats being rarely 
disturbed. In direct-current plants, which 
preponderate in England, these engines 


‘are mounted with their crank shafts low 


down between two girders cast in one 
plece, which, extended, forms a support 
for bipolar dynamos of the under type, 
i. e., with the fields above the armature. 
Fig. 7 shows such an arrangement. The 
generator field magnets are as massive 
as those of the now obsolete Edison bipo- 
lar type, so widely used at one time in 
this country, and give good regulation, 
without compound windings, owing to the 
stiffness of the flelds. 

The favorite system of distribution is 
the 3-wire, the English patents on which 
have already expired, and in all new 


JUNE, 1899 ] 


plants the voltage adopted is 400 to 450 
volts between the outers using 200 to 220 
volt lamps between each outside main and 
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from the pressure of 2200 volts at which 
it is generated, to 450 volts, at which 
pressure it is distributed in a 3 wire sys- 


FIG, 5.—CROSS SECTION OF A TYPICAL LANCASHIRE BOILER. 


the neutral. The current is often gener- 
ated by three wire sets, consisting of two 
of these bipolar dynamos coupled to op- 
posite ends of the engine shaft as the 
lower illustration of Fig. 10 shows, but in 
many plants single generators, giving 450 
volts, are connected straight across the 
outer conductors, these generators taking 
the main part of the load, any difference 
between the loads in the positive and neg- 
ative sides being taken up by the balanc- 
ing sets. In some plants 3 wire balanc- 
ing generators are not used at all, all of 
the generators giving the full voltage be- 
tween the positive and negative mains, 
the proper voltage of the neutral being 
maintained midway between that of the 
outers by means of balancing transform- 
ers consisting simply of two 225-volt ma- 
chines coupled together and connected in 
series across the outer mains with the 
neutral connected between them. In case 
this balancing set fails for any reason, 
the storage battery, which is an invaria- 
ble accompaniment of these plants, can 
be depended upon to maintain the bal- 
ance, the neutral being connected in to 
the middle of the battery. 

Another method of direct current gen- 
eration quite well known in this coun- 
try is what is known as the “Oxford” sys- 
tem, in which the power station generates 
direct current at a voltage much higher 
than that at which it is used, and may, 
therefore, be situated some distance from 
the district supplied. A notable plant of 
this kind is that at Shoreditch, which has 
become quite famous owing to its use of 
refuse for fuel, the dynamos there gener- 
ating direct current at 1100 volts constant 


potential, which is transmitted to sub. 


stations and then transformed down by 
means of motor dynamos, or what have 
been termed in this country, dynamotors, 
i. e., direct- current machines with two 
windings and two commutators on one 
armature and with one set of fields. A 
notable feature of some machines of this 
kind is the use of a grounded metallic 
shield between the high and low-tension 
windings to prevent the high-pressure 
current from getting into the distribution 
system. 

Fig. 8 illustrates part of a sub station of 
this kind where the power is transformed 


FIG. 6.—A PUMP VALVE BOARD, 
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equipment of a part of this sub station. 
In such cases the power station is also, 
as a rule, equipped with low-tension dyna- 
mos to supply loads in its neighborhood, 
with storage batteries and motor genera- 
tors to transform from the low to the 
high pressure or vice versa. The fields of 
the high-pressure machines are in that 
case supplied with current from the low- 
tension mains to avoid the use of very 
fine wire. Fig. 9 illustrates such a plant, 
the two larger machines giving 2250 volts 
and the two smaller machines in the back- 
ground the low-tension, the motor gen- 
erating set in the foreground serving as 
a link between the two. 

Owing to the use on 3 wire systems of 
pressures double as high as are used in 
this country, the stations are enabled to 
supply the scattered loads of the smaller 
cities without recourse to alternating cur- 
rents, so that alternating current plants 
are not as frequently found as in Amer- 
ica. 

ALTERNATING CURRENT PLANTS. 


A few facts about one representative 
plant, however, and another that stands 
alone, there being nothing like it the 
world over, are given below. 

The first is illustrated in Fig. 1, being, 
like many of those illustrated and de- 
scribed above, a municipal undertaking. 
The engines are cross-compound, of a ver- 
tical marine type, open front and direct 
coupled to revolving field fly wheel alter- 
nators, which generate 120 kw. each 
with a frequency of 50 cycles per second. 
The engine governors are of what is 
known in England as the “Begtrup” type, 
utilizing a single weight, and correspond- 
ing to the Rites inertia governor familiar 
here. The exciters are bipolar machines 
direct coupled to the ends of the alterna- 
tor shafts. In this plant there is also 
what is known as a motor alternator, 
which is shown in the illustration, It con- 
sists of a bipolar direct-current machine 
coupled to a synchronous alternator, with 


FIG. 7.—A TYPICAL GENERATING SET. 


tem. A storage battery across the low- 
tension mains constitutes a part of the 


a capacity of 25 kw. The direct- current 
end of this machine is run with a 56-cell 
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storage battery, which it charges at con- 
venient times, the storage battery carry- 
ing the whole alternating current load by 
means of the transformer ac- 
tion of the motor alternator, at 
times of light load, as after 
midnight. This machine also 
helps to smooth out the load 
curves of the station and to 
avoid running the two alterna- 
tors when the load is somewhat 
too large for one but not suffi- 
cient to run both with a good 
economy. A peculiarity of this 
battery is the fact that its cells, 
which contain 55 plates each 
having a capacity of over 1500 
ampere hours at a 2-hour dis- 
charge rate, are enclosed in 
lead boxes mounted on oil in- 
sulators. 

The other alternating plant 
referred to as forming a class 
by itself is the world-famous 
Deptford installation of the 
London Electricity Supply Corporation, to 
which a new machine has recently been 
added which is shown in section in Fig. 
11. This, like its predecessors, is a Fer- 
ranti single phase alternator of the disc 


This machine generates 10,000 


volts direct in its own coils. The wind- 
ings of the coils cannot very well be in- 


FIG. 8.—A MOTOR GENERATOR SUBSTITUTION AT HULL. 


sulated against this high voltage from. 
the frames in which they are held owing 
to lack of space, so each individual frame 
is carefully insulated from the fiy wheel 
rim by bedding the bolt deeply in an in- 


winding is 


in the upper part of the machine, the 
lower ones not requiring them, as the 
simply grounded at one 
end to the fly wheel. For 
this reason only one collector 
ring is necessary, and that is 
shown at the right hand side 
of the machine with similar 
bolts fastening it to the hub. 
To prevent the current from 
jumping from the coils to the 
poles which approach them 
very closely on either side, the 
latter are covered with mica- 
nite caps. The wheel, which is 
of cast iron and split, runs at 
a very high speed for a fly 
wheel of this size, viz., 156 r. p. 
m., giving great centrifugal 
strains, which are resisted by 
means of 6-in. tie bolts fasten- 
ing its rim to a ring shrunk on 
to the shaft inside the hub, 
there being 8 of these tie bolts 
spaced around the wheel 
between the spokes. 

The speed gives the armature coils, 
which have a pitch diameter of some 20 
ft., the enormous peripheral velocity of 
about 10,000 ft., or almost two miles per 


FIG. 9.—HIGH AND LOW VOLTAGE GENERATORS AND MOTOR GENERATOR OF THE HULL MUNICIPAL PLANT, 


type, 1. e., with a thin, ironless armature 
revolving between the fleld poles. The 


flat, thin armature coils form a disc out- 


side the rim of the fiy wheel, to which 
they are bound by bolts, as the illustration 


sulating substance and surrounding it by 
a deeply corrugated insulating sleeve, 
which gives a long surface distance be- 
tween the coils and the fiy wheel. These 
corrugated covers of the bolts can be seen 


minute. There being 64 poles on each 
side of the armature, the frequency is 
about 83 cycles per second. This ma- 
chine, with others of the same type in the 
same station, undoubtedly generates a 
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FIG. 10.—THE STORAGE BATTERY AND SWITCHBOARD OF THE MUNICIPAL CENTRAL STATION AT BELFAST, 
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voltage higher than any other machine 
with a revolving armature, and probably 
enjoys, also, the distinction of having a 
much higher linear speed at the air gap 
than any other dynamo machine the 
world over. The engine which drives it 
consists of a 3-crank, 6-cylinder, steeple 
compound set, rated at 2200 h. p. It is 
governed by three ordinary fiy ball throt- 
tle governors, one for each high pressure 
cylinder, and the steam is controlled by 
piston valves in the high pressure and 
slide valves in the low pressure cylinders, 
driven by single eccentrics, the whole 
machine being of the simplest character. 


SWITCHBOARDS. 


Switchboards and switchboard details 
differ, of course, from American practice 
much more than do larger machines, ow- 
ing to the greater chances for many dif- 
ferent and equally satisfactory designs of 
each part. Slate seems to be the ac- 
cepted material for switchboard panels, 
marble being rarely, if ever, used. The 
lower half of the illustration, Fig. 10, 


shows a board in which the connections 


between the dynamos and the several bus 
bars are made by means of plugs similar 
in principle to the early types of tele- 
graph plug boards. Across the back of 
the board the bus bars run horizontally, 
while the dynamo terminals are connected 
to vertical strips on the front of the 
board, so that by proper plugging, various 
combinations of circuits can be made. 

English generators are, as a rule, con- 
nected through automatic circuit break- 
ers, which are almost invariably fitted 
with underload release, i. e., so arranged 
that when the load falls off to a certaih 
small value, such as 10 per cent. of the 
rated output of the machine, the breaker 
opens automatically. With such an ar- 
rangement all that is necessary to shut 
down a dynamo is to turn off the steam. 
As the speed falls the load falls off until 
the breaker opens when the dynamé de- 
livers but little or no more current. 
Sometimes the breakers are also fitted 
with overload release and sometimes 
fuses are used. Circuit breakers of this 
type may be seen in the lower part of the 
board shown in Fig. 10. The fuses at the 
top of the same board have rotating 
switches by which another fuse may be 
inserted in case one burns out. 

Storage batteries on the 3 wire system 
are as a rule fitted with end cells con- 
nected not between the main battery and 
the outer mains, but in the middle, be- 
tween the two halves of the battery prop- 
er and the neutral, thus all the end cells 
of both sides of the system are brought 
together in series with each other, where 
they may, if desirable, be separately 
charged by one low voltage machine. 
Boosters are often used also for charging 
the batteries, and as a rule are driven by 
being simply coupled to the balancing mo- 
tors described above, Fig. 13, showing 
such a set, consisting of two balancers 
and two boosters. 

Another peculiarity of English switch- 
board work is the fact that the dynamos 
are almost invariably controlled at one 
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polarity; thus in the case of the 3 wire 
system the connection from the machine 
to the neutral is left permanently in and 
the switches, fuses, circuit breakers, am- 
meters, etc., are all connected between 
the machines and the outer bus bars. 
Even in the case of alternating plants 
the same principle is carried out, the big 
Deptford machine described above being 
grounded at one polarity, the other po- 
larity only being carried to the switch- 
board. This practice probably originated 
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they may be swung forward to examine 
the connections behind them, in which 
position all the contacts to the panel are 
broken, leaving the switches and all in- 
struments upon them dead. 


DISTRIBUTING SYSTEMS. 


Practically all electric wires are car- 
ried underground in England in lead-cov- 
ered cables, which are not always, as in 
this country, drawn into conduits. Sev- 
eral vitrified conduit systems are in use, 
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FIG. II. - CROSS SECTION OF THE LATEST DEPTFORD DYNAMO. 


from the fact that it is quite customary 


in Engiand to permanently ground 2 wire 


systems, which practice may be traced 
further to the prevalling use there of 
concentric feeders, the outer conductor 
of the feeder being the grounded one to 
reduce the strain on the insulation sur- 
rounding it, and in fact to practically do 
away with the need of any such insula- 
tion. 

Another detail of switchboard work 
strange to American eyes is the arrange- 
ment of the panels on the board, shown 
in Fig. 1. Here all the six panels are 
hinged at the bottom in such a way that 


but often the cables are yarned and ar- 
mored by means of steel tape or wire 
and simply laid in a trench. Sometimes 
they are laid in a wooden box or trough, 
with pitch or bitumen run around them, 
while in other cases they are simply cov- 
ered with boards to prevent workmen 
from striking them with picks. The feed- 
ers are almost universally concentric ca- 
bles, in the case of three wire or three 
phase systems triple concentric, the outer 
conductor being the neutral or grounded 
one of the three. The central core or 
conductor is, as a rule, a cable made up 
of ordinary stranded wire, while the sur- 
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rounding conductors are often made up candescent circuits are in this country. ply their arc lights by means of rectify- 
of copper straps interlocked. These con- One peculiarity of English street light- ers, which transform the alternating cur- 
centric cables were also used for distribut- ing is the fact that the arc lights are rare- rent to a direct current and automatically 


ing mainsin the past, 
but the latest prac- 
tice seems to favor 
8-core cables, not 
concentric, but some- 
what similar to the 
cables used in this 
country. These are 
lead covered and are 
often joined by 
means of cast-iron 
coupling boxes, filled 
with an insulating 


cement, similar to 


the coupling boxes 
used on the Edison 
tubes under Ameri- 
can streets. 


ARC LIGHTING. 


Very few series arc 
machines are used 
in England, the ma- 
jority of direct cur- 
rent plants running 
the arc lights from 
the constant poten- 
tial mains just as is 
done in this country 
by the Edison com- 
panies, but with a 
greater number o: 
arcs in series on ac- 
count of the higher 
voltage. The plants 
working on the “Ox- 
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FIG. 12.- THE 2250-VOLT DIRECT CURRENT SWITCHBOARD AT HULL. 


ford” system described above, with con- ly run after midnight, the arc light poles regulate so as to keep the current con- 
stant potential direct current machines being fitted with incandescent lights, gen- stant on a series circuit, no matter how 
giving 1100 or 2200 volts, work arcs on erally two per pole, which are switched many lamps are burning. A view of one 


. . 
FIG. 18.—450-VOLT GENERATORS AND THE BALANCER BOOSTER SET AT FOLKESTONE. 


multiple series 20 or 40 lamp circuits on when the arc lights are turned off, of the most recent machines of this class 
across these high voltage constant poten- very frequently by automatic switching is shown in Fig. 14, this being designed 
tial mains, connected up just as series in- devices. Alternating current plants sup- for a 50-light circuit supplied from sin- 
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FIG. 14.—A RECTIFIER FOR ARC L-GHTING. 


gle phase currents of the usual frequency 
in England, viz., 50 cycles, multiphase al- 
ternators, by the way, being a great rarity 
in English central stations. 

The general principle of the rectifier 
consists in the rotation of a commutator 
through which the arc light circuit is fed 
from a special transformer. By this means 
one-half (let us say all the negative) 
waves of current are reversed in the arc 
light circuit, which gets, therefore, a cur- 
rent which is unidirectional. This cur- 
rent, coming as it does from single phase 
supply, is pulsatory in character and has 
a wave form which may be represented 
roughly by the diagram, Fig. 16. The 
general scheme of the connections of a 
rectifier is clearly indicated in Fig. 17. 
Here the alternating current dynamo is 
shown feeding a transformer of peculiar 
shape, having considerable magnetic leak- 
age. In such a transformer the regula- 
tion for constant potential is very poor, in 
fact the machine gives almost constant 
current. In the English machine referred 
to above this regulation is accomplished 
in another way. 

The general design of the machine 
shown in Fig. 14 comprises a synchronous 
alternating current motor mounted on the 
top of the machine and driving the com- 
mutator, which appears at the left hand 
end of the shaft. Below this is the trans- 
former, which is designed to automatical- 
ly regulate in such a way as to give con- 
stant current through the rectifler to the 
arc lamps from the constant potential of 
the alternating current mains. The 
transformer consists, as may be seen, of 
two horizontal cores, one above the other, 
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and connected at their ends by vertical 
yokes embedded in the frame of the ma- 
chine. Surrounding these cores are the 


— — — 


FIG. 18.—A MANHOLE TRANSFORMER. 
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FIG. 15.—CROSS SECTION OF CONDUIT SHOWING METHOD OF JOINTING 
AND OF ENTERING A SERVICE. 
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FI d. 16.—THE IMPRESSED E. M. F. FROM A RECTIFIER. 


RECTIFIER. 


FIG, 17.—GENERAL SCHEME OF CONNECTIONS OF ‘RECTIFIER. 


primary and secondary windings, which 
are free to slide horizontally, or rather 
to swing horizontally, being mounted on 
frames hung from the body of the ma- 
chine. In the position shown, the pri- 
mary and secondary windings are quite 
close to each other and are held there 
by means of the weight and peculiar seg- 
mental gear arrangement in the lower 
foreground. When, however, the load is 
applied, the two sets of coils repel each 
other and tend to push away, this push 
being resisted by the weight above men- 
tioned, which tends to force them to- 
gether. If the current strength becomes 
greater than that needed by the arc lamps 
the coils push apart until the magnetic 
leakage becomes so great that the cur- 
rent is reduced to the proper amount, and 
vice versa. When more lamps are 
switched in to the series circuit the cur- 
rent falls, reducing the repulsion, the 
weight pulls the two coils together, di- 
minishing the magnetic leakage and keep- 
ing the current nearly constant. At the 
left hand side of the machine is shown a 
group of four porcelain jars filled with 
water and constituting, with the carbon 
rods, a water switch, which is used to 
open the arc light circuit; the high self- 
induction of the transformer making this 
opening by any ordinary switch a dan- 
gerous proceeding. 

Small house to house transformers are 
looked upon with disfavor in England 
owing to their low all day efficiency. Sec- 
ondary mains, generally 3-wire, are fav- 
ored, fed at intervals by large transform- 
One of the latter, as designed for 
manhole service, is shown in Fig. 18. 
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THE MUNICIPAL ELECTRIC LIGHT AND 
WATER PLANT OF MADISON, N. J. 


While the large central stations in the 
great cities are rapidly adopting more 
modern and improved methods of work- 
ing, the small plants are, to a certain ex- 
tent, prevented by well-known conditions 
from using such improvements as direct 
coupled alternators, low frequency, paral- 
lel running and secondary net works, and 
are compelled to continue the use of belt- 
ed, high frequency machines, independ- 
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tion of about 4000, the heads of families 
being largely “commuters” from. New 
York and Newark, and as a rule of the 
The one little lighting 
plant has no competition, there being 
even no gas system within the city lim- 
its. It therefore carries all the residence 
and street lighting, the former entirely 
on alternating house to house transformer 
circuits and the latter on series alternat- 
ing incandescent circuits fed by the same 
generators. 

The plant was first built about 10 years 
ago and has been so successful that the 
load has outgrown the equipment twice 
since, the present outfit being the third 
installation. The different steps repre- 
sent well the evolution of central station 
engineering in the last decade; the first 
plant consisting of a 16x16 Ball & Wood 
high speed engine, direct belted to a 60 
kw. T. H. alternator, and supplied with 
steam at moderate pressure. This was 
outgrown in two years’ time and was en- 
larged by the addition of a Ball & Wood 
cross-compound belted to a 120 kw. alter- 
nator. Condensing appeared to be desir- 
able at that time and the consulting en- 
gineer of the plant, Mr. C. O. Mailloux— 
who has served the borough in the same 
capacity from the time it started this mu- 


THE EXTERIOR OF THE MADISON MUNICIPAL STATION. 


nicipal plant until the present—decided 
to make use of a small stream which, 
however, did not have a sufficient flow for 
condensing purposes. For probably the 


of a metropolitan plant—even when old 
machinery is kept in use as additions are 
made—is illustrated by an attractive, 


ently run with house to house transform- 
ers. That careful attention to details will 
allow such plants to depart from the gen- 
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AN INTERIOR VIEW SHOWING COUNTERSHAFT TO THE LEFT, SWITCHBOARD IN THE BACKGROUND AND CORLISS ENGINE TO THE RIGHT. 


first time in this country in central sta- 
tion work, a cooling pond was used, the 
cooled water being taken to the condens- 


eral slip-shod characteristics of the old- 
fashioned central station and approach the 
trim appearance and economical working 


though small, municipal station in Madi- 
son, N. J. 
The Borough of Madison has a popula- 
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ers from one end of it and returned to the 
other, radiation and vaporization being 
depended upon to dissipate the heat given 
to the pond by the hot discharge of the 
condensers. 

A few years later this plant was out- 
grown and the building was enlarged, 
new apparatus was bought and combined 
with the old to make the existing arrange- 
ment. The cross-compound engine was 
retained and belted to one end of a coun- 
tershaft, to the other end of which was 
belted a new cross-compound Corliss en- 
gine made by Hewes & Phillips. 

This engine has several details which 
particularly fit it tor successful operation 
in a plant of this kind. The governor 
controls the cut-off on both the high and 
low-pressure cylinders, the connection 
from the governor to the low-pressure 
tripping mechanism being fitted with an 
attachment so that the relative percent- 
age of cut-off in the two cylinders may be 
varied at any time by hand, even when 
the engine is running. The engine is also 
piped so that it may be run as two simple 
engines instead of one compound, increas- 
ing the capacity and doing away with the 
need of a larger engine to carry occasion- 
al overloads, which would reduce the effi- 
ciency at normal loads. 

A new dynamo of twice the capacity of 
the larger one already in service was pur- 
chased and the three generators were 
belted to a countershaft with two fric- 
tion clutches, made by the Hill Clutch 
Company, dividing the shaft into three 
sections, each end section respectively 
carrying the pulleys of one engine and dy- 
namo, the middle section carrying the 
third dynamo, so that each engine always 
drives one of the three dynamos and the 
third can be driven by either engine, or 
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machine with several improvements of re- 
cent adoption, which make it an interest- 
ing piece of apparatus. It delivers single 
phase current at 1100 volts with 16,000 
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large number of slots, eight per pole. 
These slots are almost uniformly spaced 
on the surface of the armature, one tooth 
of each eight being, however, wider than 
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THE 250 KW. GENERATOR WITH DISTRIBUTED WINDING AND ROTATING SERIES TRANSFORMER 
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THE SWITCHBOARD, SHOWING FEEDER PANELS TO THE LEFT, MACHINE PANELS IN THE CENTRE AND SERIES GOVERNING PANELS TO THE RIGHT. 


all three sectlons can be coupled together 
and the load thereby distributed between 
the two engines. 

The generators consist of two old T. H. 
alternators and one new Westinghouse 


alternations per minute and is rated at 
250 kw. The armature winding is not of 
the unitooth or pole wound type buried in 
large slots, one to each pole, customary 


in such machines, but is distributed in a 


the others. The slots are parallel sided 
and the armature windings are slipped 
into them and fastened by wooden strips 
in a way similar to that used on the wind- 
ings of direct current machines made by 
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the same manufacturers. The conductors 
are form wound into a sort of spiral or 
“pan cake” coil, which is slipped into the 
eight slots, four on each side of the cen- 
tral wide tooth. 

Another peculiarity of this machine is 
the fact that the armature current itself 
does not pass through the rectifying com- 
mutator and series coils of the composite 
wound field. Rotating with the armature 
is a series transformer which supplies the 
commutator and series field with a de- 
rived current proportional to the armature 
current going to the collector rings. 
This series transformer, in order 
to balance the armature, is divided in two 
parts placed dlametrically opposite to 
each other. : 

The switchboard is unusually complete, 


compact and flexible for a plant of this 


kind. It consists of 15 marble panels, 
four for the machines, three for feeders 


and eight for the series circuits and was. 


built by Sheehan & Hewitt of Newburgh, 
N. Y. Each machine has four instruments 
consisting of the usual alternating cur- 
rent voltmeter and ammeter and a direct 
current voltmeter and ammeter for the 
exciter. Six bus bars are carried the 
length of the board, a pair for each of the 
three machines, and the feeder panels, 
which appear at the left hand end of the 
accompanying illustration, are fitted with 
double throw switches and flexible cords 
by which the clips of either the top or 
bottom of the switch may be connected to 
any desired one of the three pairs of bus 
bars. Thus the commercial feeders may 
be thrown from one dynamo to another 
without interrupting the circuit for more 
than a fraction of a second. If the switch 
is in the upper position, it is only neces- 
sary to connect the cables from the lower 
clips to the sockets of the desired bus bars 
and then throw the switch down. It is 
impossible to accidentally multiple the 
dynamos, as the plug on the end of the 
cable connecting to the switch clips is 
larger than that connecting to the bus 
bar. 

It was aimed in the construction of the 
board to place all of the lightning arrest- 
ers, the ground detector, the meters, sta- 
tion transformers, etc., which are objec- 
tionable on the face of the board, to the 
back of the board. For this purpose there 
was provided a slate slab for each one of 
the panels, which is held in position by 
suitable iron brackets and on these slate 
slabs are mounted the instruments and 
transformers named above. Thus the face 
of the board is kept free from those in- 
struments, transformers, etc., which ren- 
der the same unsightly. 

The series circuit panels at the right 
hand end of the board are fitted with 
flexible cords and plugs by which each 
circuit can be connected to any one 
of the three machines, each panel also 
containing Messrs. Sheehan & Hewitt’s se- 
ries governing device, by means of which 
the current in the series circuits can be 
closely adjusted to the desired 54% am- 
peres over a wide range of resistance va- 
riations. This is acomplished by means 
of a transformer on the back of the panel 
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by which the voltage delivered to the se- 
ries circuit may be boosted up or down in 
large steps and a dial switch in the lower 
right hand corner of the panel, by which 
small inductive resistances can be cut into 
the circuit to compensate for the single 
lamps. 


ECONONY OF MULTIPLE EXPAN- 
SION ENGINES. 


BY WM. S. ALDRICH. 


The influence of accessories upon the 
economy of multi-expansion engines may 
be such as to entirely offset the advan- 
tages to be derived from using such a 
type of engine in electric power plants. 
Boilers, fuel economizers, feed-water 
heaters, have each their characteristic 
features and introduce variable elements 
in the economical working of any power 
plant under variable loads. Steam pumps 
and condensers, on the one hand, and 
steam jackets and re-heating receivers, on 
the other, introduce alike indeterminate 
elements under variable loads. It is im- 
possible to do more than merely call at- 
tention to the influence of these accesso- 
ries upon the economical working of the 
plant. It is quite improbable, however, 
that their varying economy under vary- 
ing loads would amount to more than a 
small percentage of the total variation in 
economy of the boiler, engine and dynamo 
units under similar conditions. 

The type and setting, methods of feed- 
ing and of firing boilers are of scarcely 
less importance, especially. the latter. 
Whether hand firing or automatic stok- 
ing is adopted, the greatest care must be 
observed to conserve the coal pile under 
the varying steam supply called for by 
the variable demands of the electrical 


supply. Variations in steam quality, in 


storage capacity, and in efficiency are not 
very marked for the common types of 
boilers used in central stations at the 
present day. Whether fire or water tubu- 
lar boilers are to be adapted for multi- 
expansion engines, the practice appears 
to be following closely marine prece- 
dents, as the steam pressures keep going 
up higher. But departures must be made 
to suit the new conditions and these, of 
course, are chiefly in the direction of 
larger steam spaces to adapt the boiler 
plant to the rapidly varying demand made 
upon it in électrical work, all in marked 
contrast to the steady loads on boilers 
and engines in marine service and pump- 
ing plants. 

Steam jackets have not come into fa- 
vor in multi-expansion engines for either 
electric light or railway service. From 
the steadier loads of the former supply 
it might appear that steam jackets would 
improve the economy, but much de- 
pends upon the skillful handling of the 
jackets by the engineer in charge. In 


railway service, the varying quantities of 


steam used in the cylinders cannot be ac- 
companied by an adaptation of the steam 
jacket to meet these changes, producing 
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quite variable cylinder condensation. 
The highly efficient jacket at one load 
may prove a positive loss at another load, 
unless so operated as to maintain such a 
source of heat supply for the cylinder 
walls as to fully make good the losses by 
cylinder condensation under the variable 
load and cutoff in any given cylinder. Al- 
together, the steam jacket is not an un- 
mixed good when variable loads are con- 
sidered. Its economical considerations 
are apparent and its reputation has been 
well established by more or less conclu- 
sive tests under old conditions, as in ma- 
rine service and pumping plants. 

Receivers for multi-expansion engines 
have fallen somewhat into disuse in ma- 
rine service, where every effort is made 
to reduce weight of motive power ma- 
chinery, and where it has been found that 
the usual piping and connections between 
cylinders furnish sufficient volume to pre- 
vent irregular changes in pressure from 
greatly influencing the economy of work- 
ing. In mill engines and those for pump- 
ing plants, working as they do with very 
slight variations throughout the day, the 
practice is about equally divided, as to 
whether receivers shall be used or not. 
In electrical supply service and more es- 
pecially in railway work, some provision 
must be made for meeting the frequent 
changes in volume of steam used and es- 
pecially to provide that the expansion 
shall not be carried below the back pres- 
sure. At the same time, receivers offer 
every facility for re-heating the steam 
in its passage from one cylinder to the 
other. The advantages of this have been 
so frequently pointed out that it is only 
necessary here to notice this feature as 
one now quite essential to the economical 
working of steam in multi-expansion en- 
gines and especially in those of the two- 
cylinder type coming into extensive use 
directly connected to electric generators. 
By thus re-heating the steam, the moist- 
ure from its previous use in a high-pres- 
sure cylinder is converted into dry steam, 
and the whole quantity of steam may 
even be slightly superheated to compen- 
sate for cylinder condensation losses in 
the next cylinder. 

The manner of working steam is of the 
most vital importance in determining the 
economy of multiple expansion engines 
under variable loads. As far as Ameri- 
can practice is concerned it is primarily 
a question of how to obtain economic 
working of the steam with variable cut- 
offs in the use of high ratios of expan- 
sion.. In general, it may be said that the 
conditions which insure a final release of 
the steam as dry steam will be conducive 
to economy. Therefore, if by any means 
we can work the steam from initial 
admission to final release so as always to 
insure the condition of final dryness of 
the cylinder walls at exhaust, we should 
secure the main point at issue in the op- 
eration of all steam power electric plants; 
namely, a more or less uniform economy 
for wide ranges of load variation. Initial 
superheating and the use of re-heating re- 
ceivers conduce alike to bring about this 
result. 
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The influence of the number of cylin- 
ders upon the economy of multi-expan- 
sion engines is still open to discussion; 
that is, whether steam shall be worked 
from a given initial pressure through a 
given range of expansions to the con- 
densing plant in two or three cylinders, 
by compound or triple expansion. It is 
altogether a timely topic for electrical 
supply. The present tendency is toward 
reducing the number of cylinders to ef- 
fect any given wide range of expansion 
for two principal reasons, which are es- 
pecially applicable to electric power 
plants; namely, the structural advan- 
tages of the two-cylinder compound type 
over the three-cylinder triple expansion 
type and the remarkably uniform econo- 
my of the compound type throughout 
wide ranges of load variations. 

The two-cylinder type in practice ad- 
mits of mounting the generator between 
the cylinders. The three-cylinder type 
requires an outboard mounting of the 
generators on an extension of the crank 
shaft, usually one generator on each end, 
subjecting the crank shaft to enormous 
bending moments sometimes brought on 
by the sudden and great load changes. 
Moreover, the greater the number of cyl- 
inders the greater the complication in 
mechanism, the greater care needed in 
operation and the consequent liability to 
derangement or to be thrown out of ser- 
vice altogether. 

It is quite possible to obtain by com- 
pound working the same economy as in 
triple working, under the same condi- 
tions of pressure and number of expan- 
sions. Moreover, the variations in num- 
ber of expansions due to variable cutoff 
incident to the load changes, can be more 
economically met in a case of compound 
than in triple working. Added to this 
are the additional advantages arising 
from a judicious use of reheating receiv- 
ers, with more or less of the so-called 
“drop” in pressure between the high and 
the low pressure cylinders to meet the 
variations in terminal pressures due to 
changes in cutoff. Two-cylinder com- 
pounds with expansion of the steam from 
20 to 30 times are now built and are work- 
ing with a satisfactory economy. In ear- 
lier days the high ratios of expansion 
would have called for three or four cylin- 
ders. 

Non-condensing compound engines that 
are not now economical may be made to 
yield better results by the use of super- 
heated steam, and to such an extent as 
to offset the gain that would arise from 
changing them to the condensing type. 
In other words, there may be less ex- 
pense in some plants attached to super- 
heating the steam than in the introduction 
of a condensing plant. The improvement, 
however, in evaporative surface condens- 
ers and roof condensers have recently 
been so marked that it would be a close 
question to decide. 

The quality of the steam used in multi- 
expansion engines throughout the whole 
range of its working is, of course, a far 
more important consideration that in sim- 
ple engines. It is none the less so when 
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the uncertain elements of variable load 
changes are introduced. These, no doubt, 
produce changes in the quality of the 
steam, from admission to final release, 
which, though not now fully determined, 
will in time show that the economy is 
greatly affected thereby. Aside from the 
considerations of variable economy due 
to greater or less number of expansions 
incident to load changes, it is quite proba- 
ble that the other and most important 
factor is the quality of the steam through- 
out the cycle of its expansive work- 
ing. 

Superheated steam will bring about 
great improvement in any case. For each 
type of multi-expansion engine operating 
under a given set of conditions, or within 
certain limitations as to loads, it will be 
found that superheated steam will in- 
sure more uniform economy when car- 
ried to the extent best suited to the given 
set of conditions. In other words, prac- 
tical experience and a few engine trials 
with various degrees of superheating will 
furnish such coefficient of superheat as 
will be applicable to new installations. 
While a slight degree of superheat is to 
be obtained by throttling, or the use of 
pressure-reducing valves, or by the Amer- 
ican type of construction of water tubu- 
lar boilers, it is not at all sufficient to re- 
alize from this source alone the full im- 
provement in economy under variable 
loads, that is possible in multi-expansion 
engines. The higher the ratio of expan- 
sion the greater is the improvement in 
economy arising from this feature alone, 
as well as from the additional economy 
due to using superheated steam. 

The degree of superheat best adapted 
to any engine cannot be fully predeter- 
mined, as the evil effects which it is ex- 
pected to counteract in part cannot them- 
selves be fully predetermined. This is 
entirely apart from any thermodynamic 
consideration of the improved economy 
due to superheating as such, and relates 
more to the making up of losses due to 
cylinder condensation. These latter 
losses have been found to vary with the 
cutoff of the ratio of expansion, and the 
kind of surface exposed to the steam by 
the cylinder walls. In any given engine 
these elements are very nearly constant, 
so that the best degree of superheat to 
compensate for these losses may be de- 
termined at once upon the installation be- 
ing turned over for service. 

It is not possible to separate this ques- 
tion entirely from that of the infiuence 
of type of engine upon economy. More 
especially, since the type of engine is 
largely determined by the way in which 
the steam is worked in multiple expan- 
sion; that is, whether with or without 
intermediate receivers between the cyl- 
inders, intermittent, or with continuous 
expansion. The non-receiver type of 
multi-expansion engine has certain meri- 
torious features for driving electric gen- 
erators, whether it is constructed in the 
form of a tandem or cross compound unit. 
In either case it is an adaptation of the 
so-called Woolf“ compound engine, in 
which the expansion line of the low- 
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pressure cylinder follows very closely or 
may even coincide with the exhaust line 
of the high-pressure cylinder. In this 
way of working steam it has been found 
that remarkably uniform economy may 
be obtained throughout wide ranges of 
load variations without great structural 
complications, on the one hand, or the 
updesirable feature of negative power, 
due to looped indicator cards, on the other 
hand. 

The high-pressure cylinder works 
against a variable back pressure, accord- 
ing to the cutoff, to suit the load changes; 
the low-pressure cylinder has, therefore, 
a variable initial pressure, as in the case 
of an engine controlled by a throttling 
governor. The lighter the load the ear- 
lier the cutoff in the high-pressure cyl- 
inder ard the lower the initial pressure 
in the low-pressure cylinder. This type 
of compound engine has been made suc- 
cessful. Controlled either by throttling 
governor or by eutomatic cutoff regula- 
tion, it is a type of multi-expansion unit 
admirably adapted to isolated plants with 
high-speed direct-connected generators. 

The plant economy as determined by 
the pounds of steam per kilowatt-hour, is 
the controlling factor in the final analysis 
of this question. The most economical 
multi-expansion engines may be very un- 
economically operated, accompanied with 
like negligence in other portions of the 
installation. The highest attainable ef- 
ficiency in the individual units that make 
up the installation of an electric power 
plant is no guarantee that the best econ- 
omy of operauon will be secured. Cer- 
tain of these units will have a desirable 
range of economic working which may 
not exactly coincide with similar ranges 
for other units. Certain efficiencies will 
reach toward a maximum, while the effi- 
ciencies of another portion of the instal- 
lation will be far from a maximum. 
Whatever the efficiencies of the individual 
units, it will stiil be found, in many in- 
stances, that the final result of operating 
all of them in combination under varia- 
ble loads will be to give a maximum eco- 
nomic range at some proportional part of 
the full load of the plant, which point it 
would be scarcely possible to predeter- 
mine without working through all of the 
steps ‘= the several transformations of 
energy. 

However, a multi-expansion engine 
with quite a uniform rate of water 
consumption for a given range of load 
changes, directly coupled to a generator 
having a high maintained efficiency from 
about one-third load to its safe maximum 
overload, will in general produce the most 
satisfactory results when examined from 
the standpoint of economy of installation 
and operation. The pounds of water per 
kilowatt-hour in large generating units of 
this type may be kept within a range of 
ten per cent. variation over a range load 
from one-third to maximum output. 
Moreover, the operating expenses become 
more nearly uniform and quite irrespect- 
ive of transient load variations in gener- 
ating units of about 1000 kilowatts and 
over. 
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THE CANDLE POWER OF ARC AND 
INCANDESCENT LAMPS. 


THE APPROPRIATE LIGHT UNIT. 


BY PROF. WILBUR M. STINE, 


The action of the American Institute of 
Blectrical Engineers and of the National 
Blectric Light Association in giving off- 
cial indorsement to the opinion of scient- 
ists who have carefully investigated the 
subject, legalizing the amyl acetate lamp 
as the standard of illuminating power, 
renders all forms of candles obsolete for 
light standards. Relinquishing the can- 
die as the concrete light standard, should 
the term candle-power be given up or re- 
tained? 

For illustration, suppose the meter were 
the legalized standard of length, and that 
this action was generally accepted and 
measurements were made with meter- 
sticks instead of foot-rules, would it be 
advisable to employ the ratio of the meter 
to the foot, and having made the meas- 
urements with the meter unit, to express 
the measured dimensions in feet? 

Much the same dilemma presents itself 
to photometrists. Scientifically and le- 
gally, candles are no longer in repute and 
the amyl acetate standard is the new unit 
of light strength. Shall a ratio between 
the amyl acetate lamp and the candle be 
employed and all determinations of the 
light strength of illuminating sources 
made against the amyl acetate standard 
be finally expressed in candle power 
terms? The first step towards an intel- 
ligent decision is the consideration of the 
ratio between the light strengths of the 
amyl acetate lamp and the candle. 

It has been insisted upon that experi- 
mental evidence has shown that the light 
strength of the candle is a widely varying 
and uncertain quantity. Abandoned for 
this reason, it is vain to seek for a defi- 
nite ratio between the amyl acetate lamp 
and the candle, or between any constant 
standard of light and the candle. The 
numerous candle-power ratings in the lit- 
erature of photometry are only mean val- 
ues obtained between wide extremes, or 
merely figures, and represent no physical 
quantity. Violle, a French physicist, 
states the ratio as low as, 


English Candle 


Amy! Acetate Lamp 


The German Physical Institute places it at 
1.14, and other investigators as high as 
1.22. 

The term candle-power being meaning- 
less as a quantitative expression, and the 
amyl acetate lamp being fairly precise as 
a standard light, we, in this country, 
might follow the example of foreign pho- 
tometrists and express illuminating power 
in terms of Hefner Units (Hefner Licht, 
is the current term in Germany). It 
might be especially desirable that the 
manufacturers of incandescent lamps 
should begin the innovation by marking 
their lamps in Hefner units instead of 


= 1.02. 
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candle-power. An inconsiderable in- 
crease in illuminating power, and proba- 
bly the majority of lamps would need 
none, would change the present candle- 
power ratings to conform to the new 
scale of: 


10 candle-power 33 — Hefner units. 
20 “ 8 ss 
2⁵ 6 atgie ob aelous 80 a 
$2 8 40 * 


A reasonable objection to such an in- 
novation in lamp ratings is that the 
change once made, a better light stand- 
ard than the amyl acetate lamp might be 
introduced, and the necessity would arise 
for a second revision of lamp ratings, and 
so on without an end. Referring again 
to the analogy between this subject and 
the meter as a standard of length, it may 
be advanced that the meter is a purely ar- 
bitrary standard of length, though it was 
designed to be an absolute one, and for 
similar reasons the candle-power may be 
retained as an arbitrary light unit both 
in name and assigned value. The analogy 
is only apparent, for there can exist no 
material representation of the candle- 
power unit of light, because it is an inde- 
terminate quantity. Candle-power is then 
a mere name corresponding to no physical 
quantity, and in the adoption of the Hef- 
ner unit along with the material amyl 
acetate standard there is in reality noth- 
ing to relinquish but a mere custom. Ac- 
cording to an established scientific cus- 
tom there is no inconsistency in naming 
the unit of light after an individual con- 
nected with its development. The cus- 


tom itself, though now seemingly gen-. 


eral and firmly established, is perhaps a 
questionable one. In the old mythology 
every aspect of nature was personified 


and named, and though the application 


has changed, the principle still survives 
in scientific practice. 

The more rational procedure would be 
that followed in reference to heat. A 
quantity of heat is expressed in terms of 
Heat Units or British Thermal Units. 
This is thoroughly scientific, entirely sat- 
isfactory and produces no confusion what- 
ever. There are certain interested parties 
now at work, however, who are anxious 
to impose the name of an individual upon 
the heat unit, but as the change is un- 
necessary it is to be hoped that engineers 
and physicists will be conservative and 
adhere to the prevailing practice and con- 
tinue the use of the term Heat Unit. 

Let us apply the same reflections to the 
discussion in hand. Abandoning candle- 
power units and such descriptive and per- 
sonified terms, let the illuminating power 
of all sources of illumination be expressed 
in Light Units simply. This is entirely 
expressive and can lead to no confusion 
whatever. The value of the light unit 
applied to the candle, Methven screen and 
such indeterminate light sources, can not 
be expressed because of variations in the 
light strength. But applied to the amyl 
acetate lamp it is a quantity whose value 
can be stated within very narrow limits 
of uncertainty. As the science of light 
standards advances and the light strength 
of the actual standard becomes expressi- 
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ble with very great precision, the term 
Light Unit will still apply with equal 
force. If the value of the Light Unit is 
changed by consent of a congress or other 
body, it will cause no more confusion 
than was occasioned by the change in the 
value of the Heat Unit by a redetermina- 
tion of the mechanical equivalent of heat. 

The unit for expressing the quantity of 
a phenomenon must be of the same char- 
acter is the thing measured, and this 
unit value can be no more precise than 
the value of the thing measured. As the 
measurement of the phenomenon grows 
more and more precise, to the same ex- 
tent will the value of the unit become 
more definite. 

Adhering still to the descriptive desig- 
nation of the light unit, it has been pro- 
posed to call it the Photon.“ This would 
be a perfectly general descriptive term 
applying equally to all standards. Should 
the term Hefner unit prove objectionable, 
and a descriptive unit, based on the amyl 
acetate lamp, be desired, following the 
analogy of ammeter, the name “Amate” 
could be coined. But applying the crite- 
rion just established, both the terms pho- 
ton and amate are objectionable, it being 
unnecessary to employ for such purposes 
an intellectual cipher code. 

The Incandescent Platinum Standard. 
—Violle endeavored to realize an abso- 
lute, or simple and reproducible stand- 
ard of light by employing a definite 
light giving area of an incandescent 
metal. He finally selected platinum as 
best adapted for the purpose. In order 
that the temperature of incandescence 
which he used should be reproducible with 
accuracy, he selected the temperature of 
solidification of the metal. When a metal 
has been fused and begins to solidify, its 
temperature remains constant until the 
change of state has been accomplished. 
Though the same thing is true for the act 
of fusion of a metal, there are reasons of 
which discussion would prove tedious 
here, why the temperature at which fusion 
occurs is not always the same, but varies 
with the past history of the metal. Plat- 
inum, in common with iron, for example, 


when solidifying, recalesces, or the light 


emitted suddenly flashes into greater 
brilliance, for a very short time. Violle, 
taking advantage of this, selected the mo- 
ment of recalescence or flashing during 
solidification for the determination of 
the light strength. The mass of plati- 
num, about one kilogramme, was melted 
by a compound blowpipe in a lime cruci- 
ble. After the fusion of the platinum the 
crucible was placed immediately under a 
water-cooled screen, pierced with a circu- 
lar hole of the area of one square centi- 
meter. During the flashing period the 
surface of the incandescent platinum was 
found to emit a light strength nearly 19 
times as great as that of the amyl acetate 
lamp for the square centimeter. This 
standard was legally adopted, though 
largely hypothetical, by the Paris Hlec- 
trical Congress of 1881. Subsequent ex- 
periments have not confirmed the utility 
of this source of light and the attempt to 
realize a precise standard of light from 
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incandescent platinum has been practi- 
cally abandoned. 

To recapitulate—The leading stand- 
ards of illuminating power proposed and 
actually used are candles, the Methven 
screen, the pentane and amyl acetate 
lamps, and the carbon arc and incandes- 
cent platinum standards. 


LIGHTNING AND LIGHTNING ARRESTERS. 


BY HENRY E. RAYMOND. 


The records of discharges with the ap- 
paratus described by the writer in the last 
number of the American Electrician dnring 
a number of storms have furnished very in- 
structive and valuable data, but I will give 
only a few in the accompanying table. 


RECORD OF LIGHTNING ARRESTER DISCHARGES, JUNE, 1898. 
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capacity of the cylinders. In fact, in test- 
ing the tanks before alluded to, I found 
that the path was best when it contained a 
gap than when the tanks were directly to 
ground. The gaps must be between dis- 
chargers with considerable mass. 

There is one more experiment to com- 
plete the present list, and it is shown in 
Fig. 10. This was to see what relation re- 
sistance had to gap when used on “line ar- 
resers.“ It was found that up to certain 
limits it does not affect the discharge ma- 
terially, but that when over 5000 ohms, for 
this size and length, a certain reactance is 
noticeable. This may be due as much as 
anything to the segregated condition of 
conducting particles in the graphite mix- 
ture. This figure shows an arrangement 
with six arrests on a 2500- 
volt system with two cir- 
cuits. The wires are all on 


Number of Times the Coincident Light- R k the same poles, and the ar- 
Arresters Discharged. | ning Discharge. e, resters are arranged 80 as to 
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a 2 1 4 4 , ty} +b 87 5 
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TEE e | Sor oP 8 
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NOTE.—Discharges of more than one for each flash“ con- 
sisted of one for each main discharge, followed by smaller 


ones. The secondar 


ing of the air drained by the first discharge. 


These records show distinctly that to the 
-comparatively low frequency of lightning 
discharges and probable low voltage or 
tension induced, a resistance introduces 
a smaller factor of opposition than an in- 
creased gap does, there being certain defi- 
nite relations. 

If now we note the forms of gaps shown 
in Figs. 7 to 9, we would say that Fig. 9 
would discharge static more readily than 


Am. Elec. 
FIG 7.— DISCHARGER. 


Fig. 7 would, and that the proportion of 
readiness would go in order through Figs. 
9 to 7. Purely static probably would es- 
cape mcre readliy from Fig. 9 than from 
Fig. 7, but the disruption discharge from 
either jars or line shows a preference to 


Fig. 7. This is presumably due to the 
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FIG. 8 AND 9.— DISCHARGER, 


ones were probably due to the recharg- 


.052 ins.; in B the resist- 
ance is 80 ohms, the tota] 
gap .070 ins.; in C the resistance is 1200 
ohms, the total gap . os ins.; in D the re- 
sistance is 300 ohms, the total gap .057 ins.; 
in E the resistance is 600 ohms, the total 
gap .067 ins.; in F the resistance is 150 
ohms, the total gap .067 ins. 

An average taken from the records of 
several storms shows a ratio of discharge 
about as follows: A, 17 times; B, 9 times; 
C, 12 times; D, 14 times; E, 10 times, and 
F, 11 times. It will be noticed that the 
difference in the number of discharges is 


, More in proportion to the difference in 


gap distance than in resistance. 
Again, a question naturally arises, why 


-should there be this dissimilarity of action 


between these arresters and the ones unde” 
Leyden jar tests? To best answer this, let 
us go over some of the most vital points. 

In the Leyden jar experiments the results 
tended to show the following: First, that 
the lower the voltage the smaller the effect 
resistance has upon the discharge. Sec- 
ond, the greater the capacity, the less the 
discharge is affected by resistance. Third, 
that the shorter the resistance for given 
cross section, the less its influence. Fourth, 
that this discharge will be affected by any 
reactance to quite an extent. 

In the action of arresters on the line, we 
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note, first, that the discharge is opposed 
by considerable length of resistance, and 
but little by amount of resistance in ohms 
in shorter lengths. Second, that the length 
of gap determines the striking point of the 
arrester. Third, that the inductance of the 
line introduces a favorable factor. Fourth, 


PLATE 


FIG. 10.—ARRESTERS ON 2500-VOLT, THREE 
PHASE SYSTEM. 


that the capacity of the discharges affects 
the striking point in that for a given dis- 
tance the greater the capacity, the lower 
the striking tension. Fifth, that reactance 
coils offer but little impedance to lightning 
discharges, and a considerable opposition 
to the Leyden jar sparks. Sixth, that the 
voltage of line discharge is much less than 
that of the Leyden jar, with a long gap in 
series with its circuit. 

Let us now consider the line as a con- 
denser alternately charged by the atmos- 
pheric disturbances and discharging to 
earth at certain conditions of electrostatic 
unbalancing, or dielectric strain. We have 
these differences between this condenser 
and its action, and the Leyden condensers 
and thei- action: The line is presumably 
of higher capacity, and certainly of greater 
self-induction. The lightning discharges 
are evidently of much the lowest frequency, 
as is indicated by the slight effect a react- 
ance coil has upon them. It is easy to see 
how these few points explain the difference 
in action, and how they explain the fact 
that an arrester with a short gap and a 
moderate resistance in series will take a 
line discharge in preference to one with- 
out resistance, and with a longer gap. 

There is one further condition, the 
presence of which we may guess from the 
bearing it would have upon the operation 
of arresters, and which we can reasonably 
and logically substantiate theoretically. 
The laboratory tests brought to light the 
fact that the lower the voltage of discharge 
with a fixed capacity, the less it would be 
deflected by a resistance. We have in the 
line certain fixed conditions and certain 
variable ones. 

The variable ones are the capacity and 
the inductance, both of which are depend- 
ant on the area of country or length of line 
which is affected by the “storm.” The 
fixed conditions are low frequency of dis- 
charge oscillations, and a certain gap to 
ground. The self-induction is always 
greater than in the Leyden jar arrange- 
ments, and the capacity generally is 
greater. With certain capacity a given 
charge will induce a certain potential, the 
tension being inversely proportional to the 
capacity. This tension will be further re- 


JUNE, 1899.] 


duced by the inductance in series, and the 
fixed gap will prevent a rise in pressure 
over a certain point. 

The resistance is like the spring in a re- 
lief valve. An arrester without resistance 
may be likened to a relief valve which de- 
pended upon its own weight-mass to keep 
it closed, and it is obvious that the former 
would possess by far the least inertia. A 
lightning discharge has been likened to a 
bullet. It seems to have a similar impetus, 
and similar lack of momentum as of mass. 
It should be remembered that lightning 
discharges have to pass back and forth 
along the retarding influence of inductance, 
and our bullet, to make the simile fair, 
should pass through some medium like 
water, or be retarded by an elastic cord. 
Under such conditions as these, it is evident 
that an arrester or target offering the least 
inertia or its equivalent will be the first to 
give way. It is needless to add that 
enough resistance must prevent the pass- 
age of any quantity of dynamo current. 

I want to reply to some objections which 
have been made to a very convenient 
method of rating arresters. It has been 
stated that it is incorrect to say that an 
arrester is set or designed to discharge at 
2000 volts or 3000 or 5000, as the case may 
be. If we were going to use arresters for 
the protection of circuits under the in- 
fluence of Holtz machines, Leyden jars, 
etc., it possibly would be incorrect. If our 
arresters are to divert only natural dis- 
charges it is perfectly correct to state that 
they will break down at a certain poten- 
tial, because, if we take a number, which 
jump at various transformer potentials, and 
place them on the line, we will find a ratio 
of discharge very closely allied to the 
ratio of potential breakdown. No one 
imagines that the machine voltage is go- 
ing to rise to the amount, and this ratio 
of breakdown under commercial voltages 
gives a very convenient way of referring to 
relative gaps. We test all machinery by 
the high potential test, not because we 
think that the voltage is going to rise to 
such a degree, but because it gives us com- 
parative ratings of dielectric strength. 
The same idea is readily applicable to 


lightning arresters. 
ee 


LIMITED ELECTRIC STATIONS. 


BY ALTON D. ADAMS. 


A central station of low first cost and 
high operative efficiency to serve a limi- 
ted area is a common problem in elec- 
trical design. Hundreds and thousands 
of small cities and towns have nearly 
their entire business interests within a 
radius of one-half mile from a central 
point, and the possible demand for elec- 
tric light and power is such as to war- 
rant only a very moderate outlay. When 
the fact that very many small central 
stations, in places similar to the above, 
run at a loss is held in mind, the neces- 
sity for careful selection of equipment is 
evident, and the designing engineer must 
decide a variety of questions with no 
little skill to insure a financlally success- 
ful plant. 

The station under consideration would 
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be required to operate from eighteen to 
twenty-four hours per day, and this fact 
has an important bearing on the average 
efficiency of electrical equipment, when it 
is considered that the maximum load of 
lamps on a central station usually con- 
tinues but two or three hours per day, 
and the load during the remainder of 
each day is but a small part of the max- 


imum amount, since the variation of 


losses inside and out of the station does 
not necessarily rise and fall in the same 
ratio as the load. 

There are two main classes of electric 
generators, either of which may be used 
to operate incandescent lamps, namely, 
those generators intended to connect di- 
rectly with the lamps, through the proper 
conductors, and those intended to con- 
nect with transformers, but having no 
electrical connection with the lamps. 
Generators connected directly with the 
lamps are limited in electric pressure or 
volts to the voltage of the lamps, plus the 
small loss of pressure allowed in the con- 
necting wires. Generators for connection 
to transformers are. of the alternating 
current type, and may be of any desired 
voltage, as the proper voltage for lamps 
is supplied by a suitable transformer. 

Alternating current generators with 
transformers have been much more fre- 
quently selected for stations like the 
above than have the type of generators 
suitable for direct connection to the 
lamps, for two reasons: First, because 
the weight of conductors to supply a giv- 
en number of lamps at a fixed distance 
and per cent. of loss varies universely as 
the square of the volts or electric pres- 
sure at which the energy is supplied; and 
secondly, because until several years ago 
the highest practical electric pressure at 
which lamps could regularly be had was 
about 110 volts. At 110 volts the weight 
and cost of conductors is very large 
compared with other parts of the equip- 
ment, even on distances so short as one- 
half mile; while a voltage may readily 
be selected for alternating current gen- 
erators, as 1000 or 2000 volts, which will 
reduce the weight and cost of conductors 
to a very low figure. 

The great saving in conductors made 
possible by the transformer system at 
1000 volts as compared with the 110 volt 
system is shown by the ratio, (110) = 
(1000)? = 0.0121 in weights of conductors 
for the 1000-volt system, compared with 
weights for the 110-volt system. 

A third method of distribution, known 
as the three-wire system, by which the 
station voltage could be increased to 
from 220 to 260 volts, with 110-volt lamps, 
has also been possible, but being pat- 
ented, its use has been mostly limited to 
stations buying their electrical machinery 
of a certain company. Considering at 
first what are called the outside wires of 
the three-wire system, the weights of 
conductors required for it, compared with 
those for the 1000-volt transformer system 
are shown by the ration (1000)? — (250)? = 
16., that is sixteen times the weight of 
conductors is required for the two outside 
‘wires of the three-wire system as for the 
1000-volt system; but the third or neu- 
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tral wire of the three-wire system is usu- 
ally made of the same size as each of the 
other two, so that the total weight of 
conductors for the system becomes 16 X 
1.5 = 24 times the weight necessary for 
the 1000-volt system. 

The 125-volt system, connecting dyna- 
mos directly with lamps, has been used 
in a few small stations, serving very lim- 
ited areas; the 250-volt three-wire sys- 
tem has been very largely used by sta- 
tions buying their electrical machinery 
from a certain company, and its use 
would have been much more extensive 
were it not for the patent limitations 
above named. 

Reasons for the continued use of the 
three-wire system in many cases, and of 
the 125-volt system in a few stations serv- 
ing a very small area, are found in the 
cost of transformers, which must be ad- 
ded to that of conductors for the 1000- 
volt alternating system, and in the low 
all day efficiency of the transformer sys- 
tem. 

The low all day efficiency of transform- 
ers is due to the fact that a large part of. 
the loss in a transformer remains con- 
stant, so long as it is connected to the 
supply of current, no matter how small 
its load of lamps, or whether it is oper- 
ating any lamps at all. 

Now, as even quite small central sta- 
tions must operate from eighteen to twen- 
ty-four hours per day, and as mostof 
the transformers have only a very light 
load or no load during most of the time, 
the constant transformer losses materi- 
ally reduce the average efficiency. In 
spite of the cost of transformers and their 
low average efficiency under working con- 
ditions, the transformer system seemed 
destined to do the great bulk of incandes- 
cent lighting from small and medium cen- 
tral stations, had the maximum practical 
pressure for incandescent lamps re- 
mained at about 110 volts, but happily 
this is not the case. 

For several years back incandescent 
lamps for from 220 to 240 volts pressure 
have been regularly on the market, and 
their advent, marking a new era in cen- 
tral station design, necessitates recon- 
sideration of the advantages of direct and 
transformer systems of incandescent 
lighting. Allowing a moderate pressure 
for the loss in conductors, the new high 
volt lamp permits the same station pres- 
sure as the three-wire system—that is, 
about 250 volts—and therefore requires 
the same relative amount of conductors, 
compared with the 1000-volt transformer 
system, as is necessary for the two out 
side wires of the three-wire system, which 
amount, as computed above, is sixteen 
times that at 1000 volts. It is evident 
from the above that a fair decision be- 
tween the merits of a transformer and a 
direct system for any given case, must 
rest largely on the relation between the 
sum of costs for conductors and trans- 
formers for an alternating system, and 
of conductors alone for a system of di- 
rect connection from dynamos to lamps, 
and also on the operative efficiencies of 
the two systems. The cost of conductors 
for the 220-volt lamp is to the cost of con- 
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ductors for the 110-volt lamp on the two- 
wire system as (110)* (220) = ; that 
is, but one-quarter of the weight in con- 
ductors is required, and as the three-wire 
system makes necessary a third wire, 
equal in weight to each of the other two, 
the 250-volt two-wire system requires 
only two-thirds the weight of conductors 
necessary for the three-wire system, with 
110-volt lamps. 

To determine, therefore, the best sys- 
tem under the usual circumstances, and 
free from chances of patent litigation, 
comparison should be made between the 
250-volt, two-wire and the 1000-volt or 
2000-volt transformer system. 

For purposes of comparison, the cost 
of electric generators for a given capac- 
ity may be taken as the same for either 
system, though the price of low-pressure 
generators for the direct work would 
usually be somewhat lower than those of 
high pressure for use with transformers. 
To reach a correct decision as to the mer- 
its of heavy conductors alone on one side, 
and light weight conductors plus trans- 
formers on the other, each transmission 
system should be designed to operate at 
the same average efficiency during the 
entire daily run, or at least at some defi- 
nite efficiency, so that due allowance may 
be made for difference in efficiencies if 
any exists. In places of moderate size, 
the average capacity of transformers 
which can economically be used is quite 
small, as individual users usually require 
but few lamps, and if more than two or 
three consumers are supplled from the 
same transformer, the cost of the low 
pressure wires to lamps becomes too 
great. . 

In a plant of moderate size, using trans- 
formers, lamps may be assumed to be di- 
vided equally between those of forty, 
sixty and one hundred lamps capacity of 
sixteen nominal candle power each, and 
the all day efficiencies of these transform- 
ers may be fairly taken at 84, 86 and 88 
per cent. respectively. l 

The average all day efficiencies of above 
transformers will therefore be (84 + 86 
+ 88) — 3 = 86 per cent. of the energy 
delivered to them. 

Consider now the cost of conductors on 
the 220-volt lamp system, and of conduct- 
ors and transformers on the 1000-volt al- 
ternating system to supply one thousand 
16-c. p. lamps, taking 55 watts each and 
grouped at 2500 feet from the station. 

The maximum loss in conductors for 
the direct system at full load may be 
taken at 14 per cent., or the same as the 
average all day loss of transformers, al- 
though this maximum loss will result in 
a much lower average loss. With a loss 
of 14 per cent. in conductors and 220 volts 
at the lamps, the volts at the dynamos 
must be 220 ~ 86 = 255.8 and the pres- 
sure expended in conductors 255.8 — 220 
= 85.8 volts. One thousand 55 watt 
lamps consume 55,000 watts, and at 220 
volts the amperes must be 55,000 ~ 220 = 
250. 
The area of copper conductors to trans- 
mit 250 amperes through 6000 feet of its 
length with a drop in pressure of 35.8 
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volts, taking 11 ohms as resistance of a 
mil-foot of copper is found by the formu- 
la for circular mils as follows: 


11. X 250 X 2500 X 2 
C. M. = —— ʒĩv»ms 
35.8 


Therefore, circular mils = 384070. The 
weight of a 384070 circular mil conductor, 
insulated, and 6000 feet long, is about 
1308 X 5 = 6540 pounds, the weight be- 
ing about 1308 pounds per thousand feet, 
and its cost at twenty cents per pound is 
6540 X .20 = 1308.00 dollars. 

Coming now to the aiternating system 
with transformers, the average cost of 
small transformers may be fairly taken 
at $1.25 per lamp capacity, so that their 
total cost for one thousand lamp capacity 
is 1000 X 1.25 = 1250.00 dollars. 

As the average efficiency of transform- 
ers for all day service is quite low, 86 per 
cent. in this case, it is desirable to main- 
tain a very high efficiency of conductors 
in the alternating system, so that the to- 
tal efficiency of transmission may be as 
high as practicable. Were there no loss 
whatever in the conductors between al- 
ternating generators and transformers, 
the efficiency of the system would be 
lower than that of the direct system on 
the loss assumed in the direct conductors, 
since while this loss was taken at its 
maximum, as equal to the average loss 
in transformers, its average amount will 
be much below the maximum and there- 
fore below the average loss in transform- 
ers. 

It should therefore be noted that while 

in alternating current transmission with 
transformers the highest efficiency is at 
full load, and efficiency drops as load de- 
creases, just the opposite of this is true 
for the direct system of transmission, in 
which the lowest efficiency of conductors 
is at full load, and the efficiency rises as 
the load decreases. 
- In consideration of above facts the loss 
in alternating current conductors for 
above case may be taken at 2 per cent. for 
full load, and be less than this at average 
load. 

As one thousand 65-watt lamps con- 
sume 55,000 watts, when all lighted, the 
watts then delivered to transformers, tak- 
ing their average full load efficiency at 
95 per cent., will be 55,000 — 95 = 57893 
watts. To transmit this power over 5000 
feet of conductors at a loss in them of 2 
per cent. and 1000 effective volts at trans- 
former terminals, requires about 2900 
pounds of insulated conductors, which, at 
20 cents per pound, cost 2900 X .20 = 580.00 
dollars. Adding the cost of transformers 
found above at 1250. dollars and the 580. 
dollars just found for conductors between 
generators and transformers, gives a to- 
tal of 1830.00 dollars, but this does not 
include any charge for conductors to con- 
nect transformers with the lamps on con- 
sumers’ premises. 

With 100-volt lamps a loss of 2 per cent. 
in wires to transformers, and an average 
length of 200 feet for these wires, the 
55,000 watts consumed by all the lamps 
require for their transmission about 426 
pounds of insulated conductor, which, at 
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20 cents per pound, amounts to 85.32 dol- 
lars, making, with the $1830. above, a to- 
tal of $1915. for the alternating current 
transmission system. 

The cost of transmission system for 
the direct current in above case was 
found to be $1308., so that the alternating 
system costs 1915. + 1308 = 1.46 times 
the direct system of transmission under 
the fair assumptions above, for a concen- 
trated load at one-half mile from the sta- 
tion. Had the direct system of trans- 
mission been designed for the same aver- 
age efficiency as the alternating, its cost 
for conductors would have been much less 
than the $1308 above found, and the in- 
creased cost of alternating system over 
the direct would therefore have been 
much greater. 

Having noted, however, the increased 
cost of the alternating system for what 
may be considered ordinary design in each 
case, it will now be interesting to com- 
pare the efficiency of the two systems. 
The average efficiency of the transform- 
ers in above case is 86 per cent., and for 
the average loss in the two sets of al- 
ternating current conductors, with 2 per 
cent. loss in each at maximum load, about 
2 per cent. should be allowed as average 
loss, making the total transmission effi- 
ciency of the system about 83 per cent. 
on the average. 

The loss in conductors of the direct 
system varies directly as the load on 
them, and will therefore be 14 per cent. 
at full load, 7 per cent. at half load, 3.5 
per cent. at one-quarter load, and 1.75 per 
cent. at one-eighth load, of the energy 
transmitted at each stage of load. It is 
a fair assumption that full load will last 
during two-tenths, half load during two- 
tenths, quarter load during two-tenths 
and eighth load during five-tenths of the 
time, in which case the total transmitted 
energy conveyed at each stage of load 
may be taken as follows: At full load, 
1 xX .2 = .2; at half load .5 X .2=.1; at 
one-quarter load, .25 X .2 = .05; at eighth 
load, .125 X .4 = .05; the sum of which is 
2X 1 + .05 + 05 —.4. 

The part of total energy transmitted at 
each stage of load will therefore be, for 
full load .2 -- .4 = .5; for half load, .1 = 
.4 = .25; for quarter load, .05 + .4 = .126; 
and for eighth load, . 05 - .4 = 1256. 

Applying per cents of loss for the sev- 
eral stages of load, the per cents of total 
energy lost at each stage of load are: 
Full load, .6 X. 14 = .07; half load, . 25 X 
.07 = .0175; quarter load, .125 X .035 = 
„0043; and eighth load, .125 X .175 = 
.00218. The sum of these fractions of to- 
tal energy is .094 or 9.4 per cent., so that 
the average transmission efficiency of the 
direct system is 90.6 per cent. For above 
case, then, the cost of transmission de- 
vices is not only 1.46 times as great with 
the alternating as with the direct sys- 
tem, but the average transmission loss 
with the alternating system is 17. ~ 9.4 
= 1.8 times that with the direct. 

The facts illustrated by the above fig- 
ures seem ample to warrant the growing 
preference for direct electric distribution 
over moderate areas. 


CENTRAL STATION OF THE BOSTON ELECTRIC LIGHT COMPANY. 


AN UP-TO-DATE SOLUTION OF THE PROB- 
LEM OF ALTERNATING CURRENT 
AND SERIES ARC GENERATION 
AND DISTRIBUTION ON A 
LARGE SCALE. 


In this country the design and construc- 
tion of alternating current plants as a 
general rule suffer in comparison with 
those of direct current plants on tue 


— 


parative difficulty of direct coupling al- 
ternators to engines, owing to their more 
rigid requirements of a high peripheral 


speed, and similar engineering impedi- . 


ments. Alternating current plants have 
suffered from these conditions, especially 
where they have been brought into direct 
competition with the Edison system with 
its lower depreciation and operating ex- 
penses. 

A plant in the design of which the fac- 


ii 
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whole load of the four old stations, is 

built in South Boston, on a plot ot ground 

with a water frontage formerly occupied 

by the historic Harrison Loring shipyard. 
THE BUILDING. 

The structure is of the now generally 
approved type for central stations, con- 
sisting of two main bays, separated by a 
fire wall, and each covered with a nearly 
fiat roof of hollow tile on steel trusses 
supported on steel columns carried up in 
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A GENERAL VIEW OF THE OPERATING ROOM, LOOKING FROM GALLERY OVER OFFICES, 


score of permanency, low depreciation 
and low operating costs. There are sev- 
eral reasons to account for this notable 
inferiority of the average alternating 
current installetion, among them the old- 
er, more developed and more thoroughly 
standardized condition of direct current 
machinery and the consequent develop- 
ments to be expected in alternating cur- 
rent machinery, which make the purchase 
of expensive alternating apparatus inad- 
visable. In addition to this is the com- 


tor of long life and economical operation 
for several decades to come has been 
studied with more care than it has in any 
other alternating current central station 
in this country, is that of the soston 
Electric Light Company. Previous to 
this year the company operated four gen- 
erating stations with the usual conglo- 
meration of varied types, sizes and speeds 
of engines, belted to series arc machines 
and 500 volt dynamos. The new generat- 
ing station, which will eventually take the 


the brick walls. The building is laid out 
for a row of six batteries of two boilers 
each on one side of the fire wall, and six 
engines on the other side, four of which 
have already been erected. The boiler 
room roof spans also an immense coal 
pocket, separated from the fire room by a 
wall, which can be eventually removed if 
necessary, as it does not support the roof 
spans, in which case another row of boil- 
ers could be put in facing the same fire 
room. The engine room is also wide 
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enough for two rows of generators, the 
space of the second being filled now by 
motor-driven arc dynamo sets, which it 
is expected will eventually be displaced 
by improvements, which will enable arc 
lights to be carried direct by large engine- 
type generators without the use of a lot of 
small series machines. 


The rated generating capacity of the i 


four machines now erected is 6,000 kilo- 
watts, which could be increased to 9,000 
by the addition of two other machines to 
the’ present row, and this could again be 
doubled to 18,000 kw. in the building now 
erected by the addition of the other row 
mentioned; still further increase is pro- 
vided for by space sufficient to dou- 
ble the length of the building, giv- 
ing with machines of the type now 
in use a rated output of 36,000 kilo- 
watts with a 50 per cent. overload capac- 
ity. In all probability, however, by the 
time the load becomes of this magnitude, 
larger sets giving a greater output per 
square foot of fioor space would be used, 
giving a still larger figure as the capacity 
of the area provided for the station. It 
will thus be seen that the company has 
allowed a generous provision for future 
extensions. 

The building is of brick, with a plain 
exterior, on rough stone masonry founda- 
tions, carried down to a solid sub-stratum 
at a depth of about nine feet. Its most 
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THE 9,000 TON COAL POCKET, SHOWING HOPPERS IN FLOOR, ARCHED WALLS WITH VENTI- 
LATING FLUES AND CONVEYOR OVERHEAD. 


striking characteristic is the mammoth 
brick stack which is 225 ft. in height, with 
an 11-ft. bore and an octagonal base, 22 ft. 
between faces at the fioor level. Its 
foundations consists of a grill work of I 


THE COAL UNLOADING TOWER IN SERVICE. 


beams laid in concrete 19 ft. deep. The 
chimney is capped with cast-iron seg- 
ments, weighing in all about seven tons. 
The joints between segments are covered 
with sheet lead. The space between the 
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COAL POCKET 
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A GENERAL PLAN OF THE STATION. 
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fire brick lining and the shell is utilized 
as a ventilating flue for the engine room. 
The interior of the engine room pre- 
sents a most striking appearance, owing 
to the use of white enameled brick for 
the walls from the floor to the craneways, 
besides which the underside of the hollow 
tile roof is plastered with white cement. 
The windows, of which there is a plentiful 
supply as the illustrations show, are 
filled with a form of flock glass which 
gives no direct sunlight, but gives an ad- 
mirably diffused illumination. The en- 
gine room floor is of terrazzo mosaic. All 
the machines are painted a dark maroon. 
The room is lighted by 32 enclosed ares 
hung high on the walls, all the wiring to 
the lights, craneways, etc., being rubber 
covered and run through hollow bricks 
embedded in the walls in the proper loca- 
tions to form the interior conduits. In 
addition to ares there are incandescent 
lamps mounted direct on the engines and 
on top of the switchboard, in addition to 
pilot lamps. All wiring from machines 
to switchboard is in fiber tubing laid in 
the concrete of the floor, that from main 
generators being in duplicate in main and 
basement floors both being in parallel. 
All doors are made of wood, covered 
with about 20-gauge sheet steel, paneled 
and copper plated, making them fire-proof 
and less easily dented than tin. The 
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THE CONVEYOR OVER THE COAL POCKET; DRIVING GEAR AT FURTHER END. 


from the boom of which coal tubs can be 
lowered into the holds of the barges or 


unloading tower is swiveled in a univer- 
sal joint so that its outer end can be 


THE BOILER ROOM, SHOWING ARRANGEMENT OF INJECTORS AND FRED PIPING. 


engine room is spanned by a 25-ton crane 
with two hoists electrically driven. 
THE COAL CONVEYING APPARATUS. 
Running out 150 ft. into the harbor is a 
pier, carrying a movable tower or crane, 


schooners by which coal is transported to 
New England. The tower was built by 
the King Bridge Company, and the rest 
of the coal conveying apparatus by the 
C. W. Hunt Company. The boom of the 


swung by hand in a horizontal plane 
through a small arc to bring it immediate- 
ly over the hatch into which the tub is to 
be lowered. The boom can also be run 
back through the tower to clear the masts 
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of vessels when the tower is run along the 
pier. It has a capacity of 100 buckets per 
hour. | 

Hanging from the trolley on the boom 
is a one-ton tub of the Rawson patent, the 
center of which is supported by one tackle 
and the sides by another. These tackles 
are hoisted by independent drums and by 
moving one faster than the other the 
bucket is opened or closed. The bucket 
dumps the coal into a hopper over a slop- 
ing grate, which sifts out the smaller stuff 
but sends all lumps. over 10 ins. in size to 
the crusher, from which the coal descends 
to the filler of the Hunt conveyor. The 
hoisting gear is driven by a 500-volt motor 
controlled on the Ward Leonard system, 
the generator being in the power house 
with its field rheostat in the tower. The 
tower itself, when it is moved along the 
track, is driven by this same motor. A 
separate motor runs the crushing equip- 
ment. 

There is no weighing apparatus con- 
nected with the tower, the coal being 
weighed only after it leaves the storaze 
pocket to go to the boiler room. The 
tower is handled by two men, and is 
supplied with current from fiexible cables 
fitted with plugs which may be inserted 
in any of a number of receptacles dis- 
tributed along the pier. 

Running along the pier and up an in- 
cline over the coal pocket is the conveyor, 
which is unusually long, having alto- 
gether 742 buckets. The conveyor is 
driven by a 15 h.p. G. E. induction motor, 
fitted with rotating resistances and short 
circuiting devices in its secondary to give 
it a high starting torque. 

THE COAL POCKET. 


The coal pocket runs the whole length 
of the building, which is 240 ft., and is 
30 ft. wide in the clear, giving room for 
9,000 tons of coal. The floor is above the 
boiler room level, so that small cars can 
be run under hoppers in the fioor to carry 
the coal to the boiler fronts. The walls 
of the pocket consist of arches sprung be- 
tween the columns, their convex sides 
turned inward to resist the outward burst- 
ing pressure of the coal. Alternate col- 
umns are fitted with cast-iron pipes with 
bell and spigot ends opening downward, 
giving ventilating flues by which any 
gases generated in the coal can escape. 


THE BOILERS. 


The water tube boilers are of the Bab- 
cock and Wilcox type, triple drum, and 
with a nominal output of 550 h.p. each 
on the centennial rating, grouped two in a 
battery, thus giving each battery a rated 
evaporating capacity of 33,000 Ibs. per 
hour, sufficient for one of the engines, 
which are rated at 2350 h.p. each, with a 
guaranteed consumption of 12% lbs. of 
water per h.p. hour. The boilers are 
fitted with Hawley down-draught fur- 
naces, and run at 160 Ibs. pressure. They 
deliver their gases to the stack through 
a brick walled fiue 6 x 11 ft. in section, 
and supported on I beams fixed in the 
boiler room wall and the boiler setting, 
with a brick arch floor sprung between 
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the beams. The flue is lined with fire 
brick. No economizer is used. The boiler 
drums are covered with a course of brick 
and Portland cement, over 2 ins. of mag- 
nesia covering. An econometer is in- 
stalled arranged for connection to any 
boiler. The cocks of the water level gage 
glasses are fitted with sprocket wheels 
carrying chains, which extend down to 
the floor level, giving a ready means of 
closing them in case the glass is broken. 


THE PIPING. 


The steam rises from the boilers 
through 10-in. nozzles, and passes through 
Pearson automatic valves which act to 
check the steam from flowing back into 
the boilers in case of broken tubes or 
similar accidents. From these it passes 
through gate valves and drops into a 20- 
in. header on the boiler room side of the 
division wall. This header is hung from 
brackets and also supported under the 
tees upon brackets with both transverse 
and longitudinal slides. 

The piping from the boilers comes into 
special tees in each of which are two 
nozzles, one of which delivers steam to a 
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THE PIPING OVER THE BOILERS, 


copper bend or loop rising and passing 
through a gate valve into a Cochrane 
separator and thence through the wall to 
the engine stop valve. The steam piping 
is all of lap-welded steel with screwed 
flanges. All the valves in the boiler 
branches are geared down to the floor 
level, and those in the engine branches 
and in the header itself are connected 
with gearing running through the wall 
into the engine room at a convenient 
height. Besides this, a gallery has been 
built to give convenient access to the 
valves themselves. The header is an- 
chored at the center, and each side of the 
anchorage has a gate valve, the purpose of 
the two being to allow the removal of 
either one by shutting down only half 
the plant. 

The engines discharge their exhaust 
steam through 24-in. pipes, which run 
back into the boiler room and there com- 
bine in groups of three to an atmospheric 
riser. On the engine room side of the 
wall each exhaust branches downwardly 
through a 24-in. motor driven gate valve 
to a jet condenser via a surface heater 
fitted with a by-pass. 

The condensers draw their cold water 
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from a sluiceway 7 ft. in height and 3 ft. 
in width, running in from the harbor 
front and discharge into Blake vertical 
twin air pumps, controlled for constant 
speed by Mason regulators and delivering 
their hot water to a 36-in. discharge main 
buried in concrete, running out again to 
the harbor. City water is used for boiler 
feeding, and is handled by the elaborate 
system described below, equipped entirely 
with drawn brass piping and cast brass 
fittings. 

Three Gould’s triplex pumps with a 
capacity of 200 gallons per minute each 
are driven through triple reduction 
gearing by 30 h.p. induction motors, and 
draw water from a supply main and force 
it into a 6-in. feed main, from which it 
may pass through the feed water heaters 
or direct to the boilers. 

The pumps are kept runningat constant 
speed, and the feed is controlled by hand 
operated by-passes. The water passes 
first through the main heaters described 
above, and then in series through auxil- 
liary heaters, one for each engine (taking 
the exhaust of the air pumps and other 
auxiliaries), and thence through branches 
to either the front or rear of the drum of 
any boiler. A reserve source of feeding 
is obtained by means of an injector at the 
side ofeach boiler so piped that it may 
feed that or any other boiler direct from 
the city mains. 

The usual piping for the purpose of 
wetting ashes and washing the boiler 
may be fed through a pump by which its 
pressure can be raised to work hydraulic 
flue cleaners, besides which it is fitted 
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THE OILING SYSTEM; OIL TANKS TO THE LEFT, 
AIR RESERVOIR OVERHEAD AND AIR 
COMPRESSOR TO THE RIGHT. 


with a standard gage by means of which 
the boiler gages can be calibrated. All 
steam piping is drained by means of the 
Holly gravity return, and is, including the 
flanges, protected with magnesia covering. 

The lubrication or oiling system com- 
prises three 400-gallon pressure tanks in 
the basement below the dynamo room, two 
for engine and one for cylinder oil. An 
air pressure of about 20 lbs. per square 
inch is kept upon these tanks by a motor 
driven air compressor, which is also piped 
to hose connections for blowing the dust 
off tne machines, switchboards, etc. The 
two engine oi] tanks are provided to keep 
one in service while the other is being 
filled. The air pressure forces oil from 
them to one tank on the cylinder plat- 
form, which feeds the cross-head slides, 


etc., and another tank on each main bear- 


ing. The drips are carried to Cross oil 
filters fitted with steam heating pipes. 
New oil is introduced into the system by 
the simple process of tapping the barrel 
into the tanks, and applying wue com- 
pressed air pressure to it, forcing the oil 
up and into the tank. 

The main journals of the engine are 
water jacketed, and the water passing 
through them is returned to the pressure 
main by a small pump controlied by a 


float valve. 
THE ENGINES. 


The engines are vertical cross com- 
pounds with a rating as noted above of 
2350 h.p., this being based upon a 23 per 
cent. cut-off, over and above which there 
is a large overload margin as the maxi- 
mum obtainable cut off is some 75 per 
cent. of the stroke. The engines run at 
120 r.p.m., the speed necessary for the 60 
cycle alternators to which they are 
coupled, and have a piston speed of al- 
most 1,000 ft. per minute. They are of the 
open front marine type, the cranks and 
the connecting rods being housed in with 
sheet iron casings to prevent the throwing 
of oil. Each is provided with a 50-ton, 
16-ft. fly wheel and shaft governor within 
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its hub, controlling the cut-off valve in 
both the high and low pressure cylinders. 

The valves are of the well-known Meln- 
tosh & Seymour gridiron type, running 
across the cylinder heads. The heads 
only of the high pressure cylinders are 
steam jacketed. Steam from these jackets 
goes through coils in the reheating re- 
ceivers and then into Holly system. The 
engines are guaranteed to give a 2 per 
cent. regulation between no load and full 
load, and also, on account of the large 
number of poles of the generators and 
small angle required to throw them out of 
phase, are guaranteed to g.ve a maximum 
variation from the main position of uni- 
formity of rotation throughout a stroke of 
1-10 of 1 degree. 

To give the proper speed control in 
synchronizing, i. e., to bring an engine 
running light down to the speed of others 
running loaded, in order to throw the gen- 
erators in parallel, the governors are 
fitted with speed controlling devices 
which can be set by hand to adjust the 
speed through a range of several per 
cent. This device consists essentially of 
a leaf of the governor spring, the bending 
moment of which can be changed by 
means of a rather elaborate slipping col- 
lar, friction wheel and screw device; with 
this arrangement a distribution of the 
load between the engines can be changed 
at will while they are running. 

Mr. F. A. Gilbert is President of the 
Boston Electric Light Company, and to 
him and Mr. Sidney Hosmer, Assistant 
General Manager, is due the credit for the 
main features of the design of the splen- 
did new station. Mr. H. W. Ball designed 
the structural details of the building, and 
Mr. Herbert Houghton served as resident 
engineer. Mr. James T. Boyd designed 
the deta' ls of the mechanical equipment. 


ONE OF THE BOILER FEED PUMPS. 
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440 Volt Lighting Station in England. 
—A small central station has just been 
started in the Borough of Bootle, in Eng- 
land, of which very full descriptions are 
given in the English journals; it is of in- 
terest as a sample of a modern plant in 
that country, and more especially so be- 
cause it is constructed for 220 volt lamps, 
which seem to be growing in favor in that 
country quite rapidly. The population of 
the place is 54,000 and the total capital 
expenditure of the station is $185,000, the 
total connection of lamps at the present 
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voltage between 440 and 500. Condensers 
are used in connection with the engine. 
The balancing transformers and boosters 
are coupled together in one line, the for- 
mer being capable of balancing the whole 
system to within four volts when a cur- 
rent of 100 amperes fiows through the 
middle wire. The boosters are arranged 
to give any voltage from 10 to 75 with a 
current up to 130 amperes. An illustra- 
tion of the connections of the switchboard 
is shown in the adjoining cut, which is 
reproduced from the London “Electric- 
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ranged to drop when the current falls be- 
low 10 amperes, and interlocked with this 
is a shunt switch, by which the field is 
closed through a non-inductive resistance 
when the circuit is open. The regulating 
switch for the shunt coils of the dynamo 
is 25-way. One ammeter is connected in 
each dynamo circuit and two ammeters 
in each feeder circuit. At the back of 
each outer panel there are three horizon- 
tal bus-bars, the two upper ones being 
provided with screw-holes placed opposite 
the plug holes in the vertical feeder and 
dynamo bars, and the lower one being 
provided with screw-holes placed oppo- 
site the holes in the dynamo bars only, so 
that any dynamo may be connected to the 
traction board. In the center panel there 
is one double pole starting switch and 
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THE SWITCHBOARD CONNECTIONS OF AN ENGLISH 440 voLT STATION. 


time is equivalent to 7500 lamps of 8 c. p. 
The station is located near a canal, which 
insures a cheap supply of coal and water. 
All the buildings are on one floor, which 
has a base of two feet of concrete; the 
chimney is 150 ft. high. The three wire 
continuous current system is used, with 
220 volts on each side; there are also bal- 
ancing transformers and boosters for 
charging the batteries. The boilers work 
at 160 pounds pressure and an economizer 
operated by an electric motor is used. 
The engines and dynamos are direct con- 
nected, there being two of 75 kw. and one 
of 150, the small ones running at 450 revo- 
lutions and the larger at 380; the dyna- 
mos are shunt wound and will give any 


ian,” from which this description is also 


taken. It is arranged for four dynamos, 
four feeders, one balancing transformer 
and two boosters, and also for the middle 
wire connections from two of the four 
feeder points. The middle wire is per- 
manently earthed through a recording 
ammeter. The three panels are of 


slate and are carried in steel frames cased 


in on the outside with varnished teak. As 
is seen, the left hand panel contains the 
positive connections, the right hand the 
hegative connections, and the middle 
panel the connections for the middle wire, 
balancing transformers and boosters. In 
the circuit of each dynamo there is one 
minimum current circuit breaker ar- 


fuse in the circuit of the balancing trans- 
former, interlocked with the starting rhe- 
ostat, two rheostats for the transformer 
fields, an ammeter in the circuit of each 
balancing transformer, a middle wire am- 
meter, and the recording ammeter al- 
ready mentioned. In each battery circuit 
there is a single way charge and discharge 
switch, a battery ammeter, a registering 
meter reading directly in ampere-hours, 
one battery emergency switch, and one 
single pole throw-over switch for con- 
necting the battery either to the booster 
or to the mains. There is also a regu- 
lating rheostat for the booster fields. An 
ammeter registering ampere-hours is fixed 
in the circuit of each dynamo, and there 
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are two recording voltmeters for regis- 
tering the pressures at the feeding points. 
There are 125 chloride cells on each side 
of the middle wire and they can maintain 
a discharge of 100 amperes continuously 
for five hours, or 300 for one hour, with 
a final voltage of 1.86; the cells are in 
glass boxes resting on wooden trays and 
supported on glass insulators. The net- 
work of wires is fed at four feeding 
points; the cables are insulated with pa- 
per, are lead covered and are run through 
earthenware troughs, all laid in bitumen. 
The public lighting includes 92 arc lamps 
of 10 amperes each, each lamp post having 
also two incandescent lamps of 16 c. p., 
which are switched on at midnight when 
the arcs are turned off. The arcs are con- 
nected four in series on the 220 volt 
mains. The Wright system has been 
adopted at the rate of 14 cents for the 
first hour of maximum demand and then 
6 cents thereafter. 


Brush Resistance in Measuring the Ef- 
ficiency of Dynamos. In using the well 
known Swinburne method for measuring 
the efficiency of a dynamo, which consists 
essentially in running it as a motor un- 
loaded and measuring the current re- 
quired, it is necessary also to know the 
resistance of the armature, and in meas- 
uring this with a current and drop in volt- 
age, the question arises what the resist- 
ance is of the brush contact and whether 
it is the same when the armature is at 
rest or in motion. With copper brushes 
this difference is insignificant, but with 
carbon brushes it was thought that there 
may be an error too large to be neglected. 
To determine this, Mr. Pierron con- 


structed an artificial commutator so ar- 


ranged that the current passed through 14 
brush contacts in series, the object being 
to multiply the effect and get a fair aver- 
age. He found that the resistance was 
lowest when at rest, then increased rap- 
idly as motion began, and then gradually 
fell, but always remained higher than that 
measured at rest. The greatest differ- 
ence was found to be 13.5% when cold and 
18% when warm. This, of course, refers 
only to the brush contact, and as this is 
in itself small, the total error produced 
by neglecting this difference would be so 
small in the ultimate efficiency of the dy- 
namo that it may be neglected, and it is 
therefore safe to measure the brush re- 
sistance when the armature is at rest, 
even with carbon brushes. 


Total Length of Telegraph and Tele- 
phone Wires in the World.—From a re- 
cent table of statistics, published in the 
foreign journals and taken from official 
sources, it appears that there were at the 
end of 1898 2,029,893 miles of telegraph 
and telephone lines in use in the world, of 
which 167,800 miles were submarine ca- 
bles and 382,417 were for telephones. The 
corresponding figures for the mileage of 
the wires as distinguished from the lines 
are as follows: 8,285,400, 169,600 and 3,- 
202.950. 
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Improvement in Step by Step Resist- 
ances.—In the usual form of adjustable 
resistances in which a lever arm moves 
over a succession of contacts between 
which resistances are connected, it is of- 
ten desirable to have smaller variations 
of resistances than those between the 
steps; to do this in the original construc- 
tion of the instrument involves making it 
larger and more expensive. A very sim- 
ple way of doubling the number of steps 
even after the apparatus has been made 


AUXILIARY CONTACTS OPEN. 


and without increasing the number of 
contact blocks is described in “L’Electric- 
ien.” As will be seen in the adjoining 
figures, it consists in adding a U-shaped 
piece of metal to the handle or crank, but 
insulated from it, and placing it in such 
a position that it may be brought into 
contact with the two neighboring contact 
blocks, as shown in the second figure, or 
it may be placed as shown in the first fig- 
use in which it makes no contacts, A rep- 
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AUXILIARY CONTACTS CLOSED. 


resenting the main contact of the lever 
arm. In the position shown in the second 
figure it will be noticed that the two re- 
sistances on both sides of the main con- 
tact, A, are connected in multiple with 
each other, thus diminishing the resist- 
ance. This arrangement enables one to 
nearly double the number of steps, as it 
gives an additional value between each 
two blocks. Where small variations in 
resistance are desired, as for instance in 
regulating the lights for a stage, or in ad- 
justing the resistance of feeders in mul- 
tiple, etc., this arrangement seems to be 
a very convenient and simple one. 


Reducing Transformer Losses.—As is 
well known there is always a continuous 
loss in the primary of a transformer, 
whether there is a current in the second- 
ary or not; this loss, although small, is 
continuous, and amounts to considerable 
in the year. Numerous devices have been 
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suggested for diminishing it, such as cut- 
ting out the transformer when not in use, 
but few, if any, are used in practice. One 
method of some interest is to divide the 
primary and secondary each into two 
equal parts and couple them in multiple 
for full load and in series for small loads. 
The transformer ratio will, of course, re- 
main the same in both cases, but the in- 
duction will be reduced to a half for a 
series connection, the loss due to hystere- 
sis will be reduced more than a half and 
that due to the heating of the current is 
increased only slightly, so that altogether 
there will be an appreciable gain in econ- 
omy. A somewhat similar system, but 
applicable only to three phase circuits, 
was recently described by Kahlenberg in 
“L’Industrie Zlectrique.“ It consisted 
simply in connecting the three coils first 
with the end of one to the beginning of 
the next, forming what is called the trian- 
gle or delta system of connection, and 
then change them to what is known as 
the star of Y system of connection. In 
the first case the voltage will be 70% 
greater than in the second, and the tri- 
angular coupling is therefore used for 
large loads, while the star couple is used 
for small ones. The change must, of 
course, be made simultaneously in both 
the primary and the secondary circuits, 
so as to retain the samg transformer ra- 
tio. 


Simple Method of Testing Dynamos.— 
The dynamo being less liable to get out 
of order than the engine and boilers, it 
is customary in a central station to test 
only the two latter periodically. While 
this may suffice in most cases, it is ad- 
visable, also, to test the dynamo periodi- 
cally, as in that way any faults develop- 
ing in it may be noticed before any harm 
is done. A very simple and quick method 
of doing this so as to find any changes 
in the efficiencies of the dynamos is de- 
scribed by Mr. Liebenow in the “Elektro- 
technische Zeitschrift.” It consists sim- 
ply in uncoupling the dynamo from the 
engine or turbine and running it as a mo- 
tor from the bus bars or from another 
machine until its speed has reached a 
certain fixed value; the current is then 
broken and a stopwatch is started the 
same moment; the machine will then 
gradually come to rest and the time which 
this takes is noted on the stopwatch. If 
this is done when the -machine is new, 
then at any future time the condition of 
the machine with respect to the internal 
losses may be found by making a similar 
test. The test may be made with the field 
excited or with the field open and with 
the brushes on or off, thus giving an op- 
portunity to test the effect of each. If 
the bearings are not in good order these 
tests will show it, or if the brush friction 
has become too great it will be noticed 
in that test. With the field excited, the 
armature will come to rest sooner, as the 
Foucault current losses will then be added 
to the friction losses in bringing the ma- 
chine to rest. If not convenient to meas- 
ure the time with a watch, the number 
of revolutions made after the current is 


JUNE, 1899.] 


cut off may be counted by means of a 
revolution counter, for which purpose an 
ordinary bicycle cyclometer or similar in- 
strument could be used, care being taken 
to start the counter at exactly the moment 
that the current is shut off. In the case 
of a small dynamo from which the belt 
can be readily thrown off, it may be 
brought up to speed by means of the belt 
instead of using current from an exter- 
nal source. By repeating the test with 
and without excitation and with and with- 
out the brushes a fair idea can be ob- 
tained of the Foucault current and hys- 
teresis losses, that due to the friction of 
the brushes and that due to the bearing 
and air friction. 

Some years ago a similar method was 
described for measuring the actual in- 
stead of the relative efficiency of a dyna- 
mo, but it is necessary in that case to 
know the moment of inertia of the arma- 
ture, and as this is a troublesome quan- 
tity to deal with, the test was repeated 
with and without a heavy flywheel, and 
from these two tests the efficiency can 
then be calculated. 


Surface Contact System.—In many of 
the cities in Europe the overhead trolley 
wires are objected to for aesthetic and 
other reasons, and more attention is 
therefore paid in those cities to the de- 
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line is three miles, but on the part outside 
of the limits of the city the overhead trol- 
ley system is used. It was completed in 
April and is said to operate very success- 
fully. It is said to be noted for the great 
simplicity and the reliability of its opera- 
tion. The mechanism of one of the contact 
plates is shown in the adjoining illustra- 
tion. The actual contact plate is the mid- 
dle portion, C, on the lower side of which 
is secured a carbon block with a conical 
hole, which may be brought into contact 
with the movable plunger k, which is 
also mounted with a cap of carbon at the 
top. Whenever the car is over one of the 
plates this iron plunger, which floats in 
a tube containing mercury, is, by means 
of magnets on the bottom of the car, at- 
tracted so as to establish contact, and 
the moment the car has passed, the weight 
of that plunger breaks the contact again. 
The contact block is surrounded by a 
large block of asphalt S through which 
extend the soft iron pieces M; these form 
part of the magnetic circuit, as there are 
three bars or skates on the bottom of the 
car, the middle one being the north pole 
and at the same time the contact skate; 
while the two outside ones are south poles 
and their magnetism passes through the 
prongs M, to the hard rubber tube con- 
taining the mercury, and the plunger con- 
nection with the mercury is made by 
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THE DIATTO SEOTIONAL CONDUCTOR SWITCH. 


velopment of the other systems. The sur- 
face contact system is one of those which 
has rarely been installed, although prob- 
ably a hundred systems have been in- 
vented. An installation of this kind 
which has just been completed in the city 
of Tours, in France, and is described in 
“L’BHlectricien,” is therefore of interest. In 
this the Diatto switch is used. The total 


means of another mercury cup shown in 
the lower part of the cut, which is open 
only at the lower end and is connected 
with the feeder Q; the object of the latter 
arrangement is to prevent water from ris- 
ing to the contact in case the pipe P 
should become filled with water. The 


contact plates rise only three-quarters of 


an inch above the surface of the pave- 
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ment; the pipe P is for draining the open- 
ing; the cup A is of a non-magnetic ma- 
terial. The skate carried on the bottom 
of the car is composed of three bars, only 
the middle one of which makes contact, 
and is at the same time the north pole of 
& magnet; the two outer bars, which pass 
over the ends of the bent pieces M, are 
both south poles. The magnets are ex- 
cited by the main current, but in order to 
start the car and to maintain contact if 
the current should be broken, a small 
storage battery is carried on the car, and 
its current flows continually through the 
exciting coils; this battery yields five to 
six amperes at 30 to 32 volts. Graphitic 
carbons of a very pure kind are used for 
the contact blocks and the contacts are 
said to be very good; there is said to be 
no sparking or arcing there, and as the 
carbon used is very pure the blocks do 
not stick together. The battery current 
continues to flow all the time except when 
there are long rests in the daytime or 
when there are no lamps lit in the car. 
This system has also been adopted for 
L’Orient and Reims, and it is also to be 
used on one of the lines in Paris. 


Separating Foucault Current Losses 
from the Others in Dynamos.—The effi- 
ciency of a dynamo is easily determined 
when all the losses are measured together, 
but some times it is desirable to separate 
the Foucault current losses from the 
others. A simple method for doing this 
was devised some time ago by Kapp, and 
is described incidentally in an article in 
the “Elektrotechnische Zeitschrift.” The 
dynamo is excited with a constant cur- 
rent, and a current from a separate source 
is passed through the armature, running 
it as a motor. This is done for a num- 
ber of different speeds, the more the bet- 
ter. When the speed in each case has be- 
come constant, the voltage and current in 
the armature circuit are measured, be- 
sides the speed. The products of the volt- 
ages and amperes give the amount of 
power required for overcoming all the 
losses, and of these the friction and hys- 
teresis losses are directly proportional to 
the speed, while the Foucault current 
losses are proportional to the square of 
the speed in revolutions per minute. If, 
therefore, the watts obtained as above de- 
scribed are divided by the speed, the re- 
sults will still be proportional to those 
losses; the numbers thus obtained are 
made up of a constant quantity, a, which 
is proportional to the internal losses, ex- 
cept those due to Foucault currents, and 
another quantity, by which is proportional 
to the Foucoult current losses, the air 
losses being neglected. By means of al- 
gebra, or by trial, or with the aid of a 
diagram, these quantities may then be 
separated. To do this by algebra use the 
equation 

k =a + bv 
in which k is the quantity obtained by 
dividing the watts by the speed. By sub- 
stituting in this the values of k in two 
cases and the speed for the quantity v, 
the two equations may be solved for a 
and b, and by then multiplying a by the 
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speed v again, all the losses except those 
due to Foucault currents are obtained: 
and by multiplying bv by the speed v the 
Foucault current losses will be obtained, 
both in watts. The same results should 
be obtained from the data of any other 
two tests. To solve it graphically lay off 
the curve represented by that equation, k 
being the ordinates, v the abscisas. A 
straight line will be obtained cutting the 
k axis above the origin. The value of a 
is then equal to that distance, while b is 
obtained by subtracting a from any of 
the ordinates and dividing by the corre- 
sponding speed v. 


Wireless Telegraphy.— One of the great 
objections to the system of wireless tele- 
graphy, about which so much is written 
at present, is that the electromagnetic 
waves sent out from the transmitter ex- 


THE MAST AT SOUTH FORELAND. 


tend in all directions like the sound waves 
from an explosion, and are therefore re- 
ceived by any and all of the other sta- 
tions. Great confusion would therefore 
result if there was more than one plant in 
use. It is now announced in the English 
journals that Marconi has succeeded in 
devising what is called a selective sys- 


tem, that is in sending messages to any | 


one of the four stations which now exist 
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on the English Channel. Unfortunately 
it is not described how he accomplishes 
this, but it is of interest to know that he 
has actually succeeded in doing it in prac- 
tice. 

The accompany illustration, taken from 
the London “Electrician,” shows the mast 
at the South Foreland station, which is 
required for the vertical wire, which 
seems to be the essen- 
tial element of nov- 
elty in the Marconi 
system. This mast is 
150 feet high and is 
intended for trans- 
mission across the 
English Channel in a 
place where the dis- 
tance is 30 miles. He 
states that the height 
of these masts va- 
ries about as the 
square root of the dis- 
tance, that is, for 
double the distance 
the two masts would 
have to be half again 
as high. He has found 
no difficulties due to 
the curvature of the 
earth, but does not 
know anything about 
the attempt which 


it is said will be made soon to telegraph - 


across the Atlantic Ocean, nor does he ap- 
prove ot trying it at the present time. The 
apparatus of the South Foreland light- 
house is shown in the second illustration 
and will be seen to be surprisingly simple. 
The speed of transmission has now 
reached about 20 words per minute. Mar- 
coni agrees with the statement frequently 
made by others that his system is not 
likely to take the place of the usual tel- 
egraphy by wires for long distance com- 
mercial work, but its fleld is for tele- 
graphing to islands, light ships or other 
places separated by the sea, and for this 
it is now available up to distances of 60 
and 70 miles. 

Marconi himself is quite a young man, 
being only twenty-five years of age. He 
was born in Italy, but his mother is Eng- 
lish. When he first arrived in England 
with his instruments they were mistaken 
by the custom authorities for bombs or 
infernal machines and were broken up, 
thus rendering them quite useless. 


The coherer, which is the detector of 
the electromagnetic waves used in wire- 
less telegraphy, and which is the secret of 
the success of this system, is really quite 
a simple piece of apparatus, and it seems, 
from a recent experiment described by 
Prof. Blondel, in a note in the London 
“Electrical Review,“ that a coherer even 
better than that used by Marconi may be 
made by using alloys instead of mere 
mixtures; and moreover, that the best al- 
loy is that of which the American nickel 
is made. One has, therefore, only to take 
a five-cent piece and file it in order to get 
what he considers the best knd of filings 
for a coherer. He also improved the in- 
strument by making a side tube or pocket 
in the containing tube and filling it with 
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these filings, the idea being that when 
those in use became fatigued by long ac- 
tion, the coherer may be freshened up by 
shaking it, so as to bring new filings into 
action. 


Long Spans of Overhead Wires.—In cal- 
culating the strain and sag of wires, an 
approximate formula is generally used in 


THE APPARATUS USED BY MAROONI. 


order to simplify the calculations, but 
for long spans the error committed is too 
great. Prof. Juellig, in an article in our 
Viennese contemporary, the Zeitschrift 
fuer Elektrotechnik,“ therefore calculat- 
ed the data by the correct formula and 
obtains among other information the fol- 
lowing figures giving the maximum spans 
possible for wires of different materials, 
on a basis of a factor of safety of four. 
For cast steel wire, 3.42 miles; for silicum 
bronze, 1.56 miles to 1 mile, depending on 
the quality; for wrought iron, 1.02 miles, 
and for soft copper, .53 miles. These 
maximum spans are independent of the 
cross section of the wire, for although the 
weight of the wire increases with the 
cross section, its strength increases in the 
same proportion. These spans do not al- 
low for wind pressure, or for snow or ice, 
and the sag, being that to give the least 
strain, is quite great, in the case of the 
steel wire, for instance, it is 1.2 miles, and 
such a span would therefore be imprac- 
ticable except from the tops of moun- 
tains. The figures are of value merely to 
show the possible limits. 


Electric Automobiles in Paris.—The 
first public electric vehicles have recently 
been started in Paris, and in course of 
another month it is expected that there 
will be 100 in use. The charging station 
and stables are designed for a capacity of 
1000, and it is thought that in the course 
of a few years as many as 4000 will be in 
use. Some data and external views of 
these carriages are published in “L’Indus- 
trie Electrique,” from which the follow- 
ing data may be of interest. To change 
the batteries for fresh ones at the stables 
requires only three minutes. The weight 
of a carriage which is intended for two 
people besides the driver, but will seat 


JUNE, 1399. ] 


two more by means of a folding seat, is 
5000 pounds, including the useful load of 
about 600 pounds, which presumably re- 
fers to four passengers, the driver being 
included in the dead weight. The useful 
load is therefore only about 12% of the 
total weight to be carried. Pneumatic 
tires are used only on the front wheels, 
the rear wheels, which are larger, having 
cushioned tires. A battery of 44 cells 
weighs 1650 pounds and has a capacity 
of 135 ampere hours at a mean rate of 30 
amperes, which corresponds to a run of 
about 30 to 36 miles; the positive plates 
are of the Plante type, and the negatives 
of the so-called chloride types. There is 
only one motor, with double windings on 
the armature and the field, that weighs 
2112 pounds and develops 3 kw. at 1500 
revolutions per minute. The changes of 
speed are all made by means of the differ- 
ent couplings of the two windings, the 
batteries being always in series. The 
steering is done by means of a vertical 
wheel, having a handle and operating by 
means of a worm wheel, the reduction be- 
ing as one to fifty-two, which enables the 
steering to be done accurately, but re- 
quires very rapid handling for short turns. 


Water-Power Plant.—A plant which dif- 
fers somewhat from the more common 
ones in which water-power alone is used 
is illustrated and described in the Lon- 
don “Electrical Engineer;” it supplies 
light to the villages of Lynton and Lyn- 
mouth. The water-power is obtained 
from a river enabling a fall of nearly 90 
ft. to be utilized, but during the dry sea- 
son the quantity of water is not sufficient 
to carry the peak of the load, although 
all the power available during the twen- 
ty-four hours, if stored, would more than 
suffice. To get over this difficulty with- 
out the use of accumulators, a reservoir 
was constructed on a hill in back of the 
station nearly 800 ft. high. This holds 
200,000 gallons and into this the water is 
pumped at the station during the hours 
when there is power to spare. The water 
from this reservoir is then used in high 
pressure jet wheels when needed. As the 
high tension alternating system is used, 
this appears to have been a simpler solu- 
tion of the problem than if the energy 
haa been stored in accumulators, which 
would have required the use of convert- 
ers. It accomplishes the same thing as 
a dam across the river would have done, 
if sufficient water could have been col- 
lected during the day time, but this pre- 
sumably was not practical in that case. 


The Use of a Third Brush.—Sometimes 
it becomes necessary to rewind a dynamo 
in order to give double the voltage, and if 
it is a shunt wound machine it is tedious 
and expensive to rewind the magnets. 
Besides this the amount of the fine wire 
required would increase the cost still 
more. A method of avoiding the neces- 
sity of rewinding the magnets is briefiy 
referred to in the London “Electrical En- 
gineer,” it being that invented some time 
ago by Mr. Sayers. It consists in using 
an additional brush placed on the com- 
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mutator about midway between the other 
two; this brush is made of carbon and 
the fleld magnets are connected between 
it and the next main brush ahead of it in 
the direction of the rotation; the field 
will therefore be excited at a voltage 
equal to about half that of the dynamo; 
that is, by the original voltage, after that 
of the armature has been doubled by re- 
winding it. Strange to say, it seems that 
this third brush, which is, of course, not 
on the neutral line or even near, does not 
give trouble from sparking, and is found 
to Work quite well; as it carries only a 
small current, the brush need only be 
quite small. An interesting property 
which this method has is that the machine 
will itself have almost a level characteri¢- 
tic because the main brushés are moved 
forward as the load increases, while the 
third brush remains in a fixed position, 
thus increasing the voltage between that 
third brush and the next main brush. 


Paralleling Alternators.—Some of the 
difficulties encountered in paralleling al- 
ternators are overcome if an artificial load 
can be used so that the alternator to be 
switched into circuit can first be loaded 
with a separate load which can be thrown 
off gradually, as it takes its share of the 
useful load after coupling. The objection 
to this, however, is that such an artificial 
load is costly. A very cheap method, and 


‘one which it seems might be very satis- 


factory, was recently described by Mr. 
Dettmar in a German journal, and con- 
sists simply in a magnetic brake applied 
to the flywheel; the power of this brake 
may be adjusted quite accurately by reg- 
ulating the current supplied to the mag- 
nets of the brake. It is applicable, of 
course, only to such alternators as have 
a flywheel to which the brake can be ap- 
plied. 


Wehnelt Interrupter.—The foreign pa- 
pers still continue to describe further re- 
searches with this very interesting appa- 
ratus. A Frenchman named Bary, in the 
„Comptes Rendus,” shows that there are 
three distinct stages in the actions of that 
apparatus. The first takes place when 
there is only a weak e. m. f. and there will 
then be simple electrolysis. As the volt- 
age is increased the second stage sets in, 
and this is what might be called the use- 
ful one, as in that stage the current is 
being interrupted. With a still further 
increase in voltage the third stage starts, 
and in this the platinum becomes red hot 
and is surrounded by a layer of vapor. 
When there is no inductance in the cir- 
cuit the second, or useful stage, does not 
exist at all, as the action passes abruptly 
from the first to the third, the point of 
transition depending on the dimensions of 
the platinum wire and the resistances in 
circuit. When an induction is inserted, 
interruption takes place, but the limits of 
the voltages between which it thus oper- 
ates vary with the inductance and become 
wider apart as the resistance increases. 
What seems to have been a systematic 
investigation of the action of this inter- 
rupter was made by Prof. Hospitalier, of 
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which he gives the results in a recent 
short paper in L'Industrie Electrique.” 
Briefly stated, he found the following: 
Other things remaining the same, an in- 
crease of the self- induction diminishes 
the frequency of the interruptions up to a 
certain value, when the interruptions 
start, and after this a steady current 
passes, producing simple electrolysis of 
the solution. On the other hand a dimin- 
ution of the self-induction decreases the 
frequency up to a certain value, after 
which the action ceases, the platinum 
wire becoming red hot and allowing a 
constant but small current to pass. An 
increase of the voltage increases the fre- 
quency between certain limits. An in- 
crease of the diameter or length of the 
small platinum wire increases the current 
but reduces the frequency. By properly 
proportioning all the various factors 
which enter, the frequency of the inter- 
ruptions may be varied between one per 
second and 2000. At low frequencies the 
interruptions are not sharp and decided, 
and the sparks are shorter. He also 
found that if the liquid is heated the re- 
quired voltage will be lower than when 
the solution is cold. 

Under the applications of this appara- 
tus which he suggests, is a small electric 
welding apparatus for the use of jewelers 
and clock workers, which would be con- 
nected directly to the lighting circuits of 
a city. He gives no description of this, 
but the idea presumably is to place the 
interrupter in the lighting circuit and in 
series with the primary of a stepdown 
transformer, the low voltage secondary 
current from which is used for the welder. 

A noted French writer, Prof Blondel, 
studied the action of this interesting in- 
strument by finding the curves of the cur- 
rent and voltage, and he makes the in- 
teresting analogy that the action may be 
compared with a hydraulic ram, which, 
as is well known will pump water to a 
greater height than that which operates 
it, of course, at the expense of some water 
which flows through it. This, he states, 
explains how the original voltage of the 
battery is apparently increased when such 
an interrupter is in tircuit. 


The Magnet Known 44 Oenturies Ago. 
—Prof. Ewing, a noted English authority 
in a recent lecture remarked that it was 
said that a Chinese navigator named 
Hoang Ti as long ago as 24 centuries be- 
fore Christ used a magnet for navigating 
a fleet of ships. This presumably was the 
first use of the mariner’s compass. The 
form in which he is said to have used it 
was that of a fragment of lodestone, which 
was floated so as to be free to revolve. 
Lodestone, it will be remembered, is a 
natural magnet, consisting of the natural 
magnetic oxides of iron. The mariner’s 
compass of Chinese origin was first 
brought to Europe in the 18th century by 
a man named Marco Polo. Notwithstand- 
ing these early uses of the magnet, the 
science of magnetism will be only 300 
years old next year, as it dates from the 
publication of Gilbert’s famous book in 
the year 1600. 
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NOTES. 


The Asnual General Meeting of the 
American Institute of Electrical Engi- 
neers will be held at the Massachusetts 
Institute of Technology in Boston on June 
26, 27 and 28. 


The ladependent Telephone Trast.— The 
promoters of the proposed consolidation 
of telephone manufacturing interests 
failed to perfect their organization before 
May 1, when the options they had ob- 
tained expired. 


Canadiana Electrical Associations. — The 
Maritime Electrical Association held its 
second annual convention in Halifax, 
Nova Scotia, Tuesday, April 18. The Can- 
adian Electrical Association holds it next 
annual convention at Hamilton, Ontario, 
the 28th, 29th and 80th of June. 


An Electrically Lighted Royal Trala.— 
An English railway company has recent- 
ly completed a train for the use of the 
Royal family at a cost of some $40,000. 
It consists of five cars, all of which are 
electrically lighted from one axle-driven 
generator, supplemented by a storage bat- 
tery in the baggage department. 


Experimests with Wireless Telegraphy 
in Chicago.—Mr. Arthur V. Abbott, Chief 
Engineer of the Chicago Telephone Com- 
pany, gave an address on wireless tel- 
egraphy, illustrated by experiments, be- 
fore the Y. M. C. A. Electrical Club on 
Friday, May 12. The results of the experi- 
ments were rendered perceptible to the 
whole audience by connecting the coherer 
circuits with incandescent lamps and elec- 
tric bells to give visible and audible indi- 
cations of the transmission of the waves. 


A New Baildiag for the Frasklin la- 
stitate.—The Franklin Institute of Phila- 
delphia is considering the erection of a 
fire-proof structure in which its valuable 
library and collection of documents and 
manuscripts can be kept. Like the sci- 
entist by whom it was founded and for 
whom it is named, the Institute has been 
prominent in both the scientific and prac- 
tical aspects of electrical engineering and 
has many valuable original documents 
relating to this fleld. 


The First United States Governmest 
Cable Ship.—A cable-laying and repair 
ship has been fitted out for service in the 
Philippine Islands by the United States 
Government, the ship being one captured 
from Spain and since used as a transport 
under the name of “Hooker.” As recon- 
structed, the ship contains 8 cable tanks 
with a total capacity of about 700 tons of 
cable. The equipment also contalns the 
usual paying-out and winding-in machi- 
nery and cable testing instruments. The 
ship is 333 ft. long with about 2000 tons 
displacement and is driven at a speed of 
13 knots by a 1600 h. p. engine. 
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The Combination eof Copper Producers. 
—The present high prices of copper are 
likely to continue if the plans of the re- 
cently organized Amalgamated Copper 
Company are carried out. The company 
was incorporated with a capital stock of 
$75,000,000, which was immediately sub- 
scribed some four or five times over at 
par value when the subscription lists 
were opened to the public. The officers 
include Wm. J. Rockefeller and others of 
Standard Oil fame. The company has 
taken over large interests in the Anacon- 
da Copper Company, as well as other 
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The American Electriclan in Japan. — The 
accompanying set of characters are a repro- 
duction of a notice in the Japanese “Elec- 
trical Friend,” a monthly electrotechnical 
journal published in Tokyo. The transla- 
tion is as follows: “The American iec- 
trician, New York, issued monthly, at a 
subscription of $2.00, including postage, 
is devoted to American prac..ce in elec- 
trical engineering. Electric lighting, the 
electric railway, the telephone, telegray 4, 
practical operation and everything con- 
cerning electricity are ably treated in 
richly illustrated articles. Apply to the 
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properties in Montana, and will, if rumors 
are verified, obtain control of all the 
Michigan copper mines and the Unlted 
Verde mines in Arizona. 


Auother Combined Electrical Exhibition aed 
Convention.—The exhibit features of 
the convention of the American Street 
Railway Association have extended to 
such a point that this year their inter- 
est to the public in general will be recog- 
nized and made profitable by establishing 
an electrical exhibition to be open from 
September 25 to October 9, immediately 
following the convention. There has been 
incorporated the National Exhibit of 
Electrical Arts Company with an author- 
ized capital of $50,000, to take charge of 
the exhibition. 


The Earnings of the Chicago-Edison Company. 
— The annual statement of the Chicago- 
Edison Company for the fiscal year 
ending March 31 shows a gross in- 
come of $1,954,877, an increase of 17 per 
cent. over that of last year. Of this $1,- 
214,621 was absorbed by the operating 
and other general expenses, leaving a net 
income of $740,256, of which $262,524 was 
paid out as interest upon the $4,808,000 
of bonds and debentures outstand- 
ing and $396,072 was paid as an 8 per cent. 
dividend upon the outstanding capital 
stock. 


Removing a Large Chlmney.— An eco- 
nomical means of bringing down the 
brick of a large stack 266 feet high and 
21 feet in diameter is described in “In- 
dustries in Iron.” The brick was re- 
moved from one side at a heighth of 
about 3 feet from the ground and re- 
placed by built-up wooden blocks, be- 
tween which were packed tar, sawdust 
and paraffine, which were then set on 
fire. The chimney was thus made to fall 
in exactly the line marked out for it on 
the ground. The cost was only half of 
its removal by throwing the brick down 
and considerable material was recovered 
for future use. 


“Electrical Friend,“ Tokyo, which has 
special arrangements with the American 
Electrician. 


Alternating Waves Checked by Zinc Vao- 
pors.—In a paper recently read before the 
English Institution of Electrical Engi- 
neers there were described experiments 
made with alternating current arcs be- 
tween carbon and an alloy of zinc. In 
this case the current is purely unldirec- 
tional, the waves or half cycles of that 
polarity which would make the zinc the 
positive electrode being entirely sup- 
pressed. The action is the same as the 
phenomenon turned to practical account 
in this country in the construction of 
non-arcing lightning arresters, the va- 
porization of the zinc practically forming 
an insulating sheath. AY 


The Lightisg of t ie Greater Americas 
Exposit'on.— The remarkably beautiful il- 
luminating effects obtained solely with in- 
candescent lamps on the court of honor 
of the Trans-Mississippi Exposition at 
Omaha last year will be exceeded this 
year in the Greater American Exposition 
which is to open July 1 on the same 
grounds and using the same buildings. 
Over 15,000 new lights are being placed 
on the main buildings alone, to further 
outline their graceful proportions. The 
same general principle will be adhered to 
of obtaining a harmonious effect by uni- 
form brilliancy, no arc lights being al- 
lowed to disturb the softer glow of the in- 
candescent. 


Electric Traction os the Main Rail- 
roads in Itsiy.—Owing to the absence of 
coal in Italy and the consequent exten- 
sive use of water power, the government 
contemplates the adoption of electric trac- 
tion on the Italian railroads, which are 
nearly all government property, althongh 
leased to operating companies. One of 
the largest railway companies has recent- 
ly put in service an accumulator equip- 
ment on its line between Milan and Mon- 
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za, a distance of eight miles. The cars 
are fitted for 100 passengers and run at 
a schedule speed of 25 miles per hour. 
They are fitted with accumulators sufi- 
- dient to run for 43 miles on a level track. 
Other experiments are shortly to be made 
with the third rail systems and possibly 
with induction motors and high tension 
transmission. 


The Litigation on the 3-Wire Patent.— 
The motion for a preliminary injunction 
brought by the General Electric Company 
against the Imperial Electric Light, Heat 
& Power Company of St. Louis has been 
denied; the opinion of the court being 
based on the fact that there has been no 
adjudication by any court of the validity 
of the 3-wire patent, and no such general 
acquiescence in the rights of the patent 
as to justify the injunction. This inabil- 
ity to obtain a preliminary injunction 
practically throws the use of 3-wire sys- 
tems open to the public, as the patent ex- 
pires within one year’s time, subject, of 
course, to the possible collection of claims 
on the part of the present owners for the 
unexpired term of the patent in case of a 
final decision upholding its validity. 


Railway Motors to Be Manufactared in 
Eugland.— Hitherto there has been no 
concern engaged in the construction of 
railway motors in the British Isles, but 
a syndicate has recently been formed by 
Dick, Kerr & Company, the well known 
contractors, for the manufacture of dyna- 
mos, motors and controllers for electric 
railway purposes only. The designing 
will be entirely in the hands of the well 
known American engineer, Mr. Sidney H. 
Short, whose work was a strong element 
in the rapid growth of the enormous busi- 
ness recently handled here by the Walker 
Company. The English syndicate has 
been formed with a capital the equivalent 
of $1,000,000, and will build a factory in 
Preston, which will be equipped with ap- 
paratus a large part of which was pur- 
chased in this country on a recent visit 
of Mr. Short and Messrs. Geo. Flett and 
T. S. Turnbull of the syndicate, all of 
whom sailed for England on May 6th. 


Novel Engine Governing.—A 1200 h. p. 
Willans engine which is being built for 
the Liverpool street railway is fitted with 
a combination of throttling and cut-off 
variation unknown on this side of the 
water. The governor normally controls 
the speed by throttling, but the engine is 
designed for a considerable overload ca- 
pacity, owing to the fact that it is to be 
uesd in traction work, and the dynamo to 
which it is to be coupled will be capable 
of standing such an overload for short 
periods of time. If the speed continues to 
fall when the throttle is full open the gov- 
ernor opens a valve, which admits steam 
to a relay cylinder, which controls a link- 
age, lengthening the cut-off. If this is 
not sufficient the relay cylinder finally 
opens a set of by-pass valves, which al- 
low high pressure steam to enter the low 
pressure cylinders, the engine working 


AMERICAN ELECTRICIAN 


single expansion on all cylinders, instead 
of compound, until the overload is re- 
moved. 


A Curiosas Dam Fallure.— On the morn- 
ing of April 30th a section of masonry 
175 ft. long of the upper dam of the St. 
Anthony Falls Water Power Company of 
Minneapolis, Minnesota, was overturned 
in quite a remarkable manner, if the the- 
ories by which the accident is accounted 
for are true. The pond back of the dam 
is 300 ft. in width and during the last 
winter, which was extremely cold, the ice 
formed to a thickness of about 6 ft., cling- 
ing to the shore on one side and the dam 
on the other and rising and falling in 
the middle as the water level changed 
with the demands of the various mills 
supplied from the pond. It is supposed 
that when the water fell the ice would 
sag in the middle and crack, and these 
cracks would fill and freeze, forming a 
long inverted arch which, when the wa- 
ter rose again, would act like a mammoth 
toggle joint and exert an enormous hori- 
zontal force against the dam. The vari- 
ous manufacturing interests using power 
from this fall must depend in part on 
their auxiliary steam plants until the 
break can he mended; among these are 
the Minneapolis General Electric Com- 
pany. The extensive plant of the Twin 
City Rapid Transit Company, recently 
described in these columns, obtains its 
power from another dam further down 
the river. 


The Classification of Electrical Freight. 
—The committee of the National Electric 
Light Association appointed to effect 
some readjustment of the freight classi- 
fication on electrical merchandise re- 
ports that it has received from the offi- 
cial classification committee of the rail- 
road companies a reply from which the 
following is an extract: 

“I have to advise that the subject was 
presented to the classification committee 
for consideration, but after careful delib- 
eration the committee did not deem it ex- 
pedient to recommend any change in the 
classification of this class of property.” 

It is the desire of the committee of the 
National Electric Light Association that 
all manufacturers and others interested in 
tariff changes have some one present at 
the convention to be held at Madison 
Square Garden, New York City, May 23- 
25, who will meet with the committee 
with the idea of taking some vigor- 
ous steps calculated to bring about a 
just and equitable tariff. It is apparent, 
and has been for some time, that ordinary 
appeals to the railroad organization as 
represented by its classification commit- 
tee will prove inadequate to accomplish 
the desired end. An announcement will 
be made on the opening day of the con- 
vention of a time and place for a special 
meeting to be held with the committee on 
this particular subject, during the session 
of the convention, that steps may be 
taken other than the usual resolutions 
that follow a committee’s report. Every 
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central station in any large city, or any 
considerable user of electrical apparatus, 
as well as every electrical manufacturer 
of heavy machinery and electric lamps, 
should be sufficiently interested in this 
subject to have some one in attendance at 
the convention to advise with the commit- 
tee in carrying out the object for which 
it was created. 


A New Liquid Inaterrupter—Mr. E. W. 
Caldwellof New York has communi- 
cated to the “Electrical Review” a de- 
scription of a liquid interrupter, resem- 
bling that associated with the name of 
Wehnelt, but differing therefrom in that 
both the terminals of the interrupting 
gap are liquid. A preferred form of the 
apparatus is shown in the accompanying 
illustration, reproduced by permission of 
the “Electrical Review,” where it will be 
seen that two electrodes dip into liquid 
in two chambers respectively, which are 
connected only by a small aperture at 
which place the interruption takes place. 
Another form of insulating partition con- 
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A LIQUID INTERRUPTER. 


sists of an ordinary test tube having a 
small hole in its side. The communica- 
tion referred to also shows photographic 
reproductions of the high tension spark 
discharges from induction coils provided 
with this interrupter, which resemble 
closely previously published photographs 
from high tension alternating current 
transformers operating at 150,000 volts or 
thereabouts. Mr. Chas. T. Child has also 
published in the same periodical an ac- 
count of experiments performed with this 
new interrupter. Upon operating it with 
a current of about 6 or 7 amperes at 110 
volts, the pressure rises to such a heighth 
across the interrupter that an incande- 
scent lamp shunted around it is immedi- 
ately blown to pieces with a sharp report. 
The same writer gives also the compar- 
ative effect on an induction coil of both 
the Wehneit and Caldwell instruments; 
when the former is used the secondary 
discharge appears as a roaring arc across 
the terminals, while the latter gives a 
discharge with the appeardnce of a show- 
er of blue sparks of great energy. 


280 


ESTABLISHED 1889. 


American Electrician, 


WITH WHICH IS INCORPORATED 


Electrical Industries. 


J. B. WOODBRIDGE, Editor. 


Published on the first of each month by the 


American Electrician Company, 


NBW YORK: 120 Liberty Street, 


CHICAGO: 
Pienadaock Block. 


PHILADELPHIA : 
929 Chestnat Street: 


JaMES H. MoGraw, President. 
A. K. CLIFFORD, Vice-President. 
C. E. WHITTLESEY, Treasurer. 


E. E. Woop, Secretary. 


W. R. C. SMITH, Western Manager. 


Subscription, - $1.00 Per Year. 


In the United States, Canada and Mexico. 
FOREIGN COUNTRIES, $2.00. 


In requesting your address changed give OLD 
as well as new address. 


Vol. XI. JUNE, 1899. No. 6. 


The American Electrician has a larger 
paid subscription list than any other eleciri- 
cal journal in the world. 


CONTENTS. 


Some English Central Stations............. 249 
The Municipal Electric Light and Water 
Plant at Madison, N. 71J2JJJJJ . 257 
Economy of Mutiple Expansion Engines, 
by Wm. S. Aldrich........ccccccccccccceeccs 259 
The Candle Power of Arc and Incandes- 
cent Lamps, by Prof. Wilbur M. Stine.. 262 
Lightning and Lightning Arresters, by 
Henry E. Raymond... 262 
Limited Electric Stations, by Alton D. 
r,, ⅛⁰ Am.. eieren 263 


The Design of a Single Phase Rectifier, 
by J. C. Brocksmitth......cccccccccccsccvecs 282 

American Telephone Practice, by Kemp- 
ster B. Mleennnrr!:r! . 


285 

287 

Interior Wiring, by Chas. E. Knox........ 290 

Letters on Practical Subjects............... 291 

Electrical Catechism 293 

Queries and Answers .........sossoseosseosoo 294 

Carbons 295 
The Utilization of the Waste Heat of the 

Flue Gases from a Steam Boiler 297 
The Performance of a Wagner Single 


@eeeseeeeseseeeseeveenesence 


6 „ % „% „%% %% %%% %% „%%% % %% %%% „%% %„„%„ „% %%% „% „ „ „6 


Phase Motor ......essssessesossosessosososeoo 299 
The Use of Electricity in the Mining and 

Handling of Bituminous Coal............. 299 
Water Wheels for High Pressures........ 801 
New Apparatus and Appliiances........... 302 
New o,, 310 
Exhibits at the Electrical Show........... 311 
ODINUEPY ),, Er Ers r iae 51 
Ph ]ð²˙*·r A ³ 51 
Trade Publicatſoln s 51 


Business News 


AMERICAN ELECTRICIAN 


The Electric Light Convention. 

The twenty-second annual convention 
of the National Electric Light Associa- 
tion, which convenes in Madison Square 
Garden May 23d, will be chiefiy not- 
able, so far as can be determined in ad- 
vance, for its combination with the elec- 
trical exhibition. Of late the exhibit fea- 
tures at the electric light conventions 
have fallen off until they have become 
far less elaborate than the corresponding 
features of some other annual meetings, 
such as that of the American Street Rail- 
way Association. This year the exhibits 
will be more extensive than ever before. 


The list of papers includes two by 
those well-known speakers at previous 
meetings, and notably at the last conven- 
tion, Messrs. Herbert A. Wagner and Louis 
A. Ferguson, although this year their sub- 
jects are not likely to excite the animated 
discussion which the subjects of last year 
did. These and other papers exhibit a 
notable leaning toward the rather excep- 
tional installations of the largest cities 
as opposed to the average central station 
of the medium sized city. Undoubtedly 
the methods of working used in the larger 
metropolitan plants are more scientific 
and represent better engineering than do 
those of the smaller systems, but the lat- 
ter plants are often prevented from using 
them by the inability of their compara- 
tively small loads to make any returns on 
such expensive equipments, making their 
problems more perplexing than those of 
the large plants. 


Of the eight papers announced, six, in- 
cluding the two mentioned above, are by 
men immediately engaged in central sta- 


. tion work. One is by Prof. C. E. Robb, of 


Hartford, Conn., treating of the valuable 
experiences gained in the notable Hart- 
ford transmission plant, and the eighth 
is by Mr. W. R. Emmet, on the safety de- 
vices in electrical distribution, a vital 
subject which he is fully competent to dis- 
cuss owing to his extensive experience in 
the Niagara and other systems handling 
large powers at high voltages and through 
many transformations. 


Arc Lights from Alternating Generators. 

In the attempt to do away with the 
large variety of generators which have 
been common in the central stations of 
the last decade, three general systems have 
been developed for supplying series arc 
circuits from alternating current genera- 
tors simultaneously used for incandescent 
and motor loads. One of these consists 
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simply in driving ordinary serfes arc dy- 
namos by alternating current motors. A 
notable installation of this kind, consti- 
tuting as it does the electrical transmis- 
sion of power at 2000 volts for a distance 
of 20 ft., is that of the Boston Electric 
Light Company, a description of which 
will be found on other pages. This plan 
only in part does away with the disad- 
vantages of the conventional arc system, 
which are excessive floor space, attention, 
losses and the general complication of 
many small units. To be sure, the belt- 
ing and shafting is done away with, but 
the arc dynamo remains with all its dis- 
advantages. 


Another plan involves the use of recti- 
flers, which have not as yet been commer- 
cially used in this country, although one 
machine for 25 cycle multiphase circuits 
has been perfected, and may be soon on 
the market. There will be found on an- 
other page descriptions of English ap- 
paratus of this kind for working series 
arcs from 60 cycle single-phase alterna- 
tors. The rectifier reduces greatly the 
first cost, floor space and losses of the 
motor generator combination. 


The third method involves the use of al- 
ternating currents in the lamps themselves, 
the series circuits being fed through trans- 
formers designed to automatically regu- 
late to give constant current from the con- 
stant potential primary. The first cost 
of such a system is lower than of either 
of the others, but the efficiency is some 
little less, owing to the lower economy of 
alternating current arcs, although this 
disadvantage is probably small in the en- 
closed form of lamp. In common with the 
rectifier it throws a considerable lagging 
load upon the alternating current ma- 
chinery, but it differs from the rectifier 
in requiring practically no attention. 


Some Possible Limitations of Wireless Teleg- 
raphy. 


The remarkable series of experiments 
recently carried on by Signor Marconi in 
England have indicated that ether-wave 
telegraphy has possibly such a large fleld 
of usefulness that they have even occa- 
sioned no inconsiderable drop in the mar- 
ket quotations of the stock of telegraph 
and cable companies. At present so lit- 
tle is known about the behavior of the 
ether waves that it is impossible to fore- 
tell with any certainty whatever what the 
new system of signalling may develop, 
but a few of its possible limitations can 
be laid down. 
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It is obvious that for any extended use 
there must be found some system of 
shielding any receiver from the influence 
of all other transmitters but the one 
to which it is supposed to respond. Oth- 
erwise, the use of one transmitter, with 
a range of—let us say—100 miles, would 
prevent the transmission of any other 
signals in a district with an area of some 
30,000 square miles. To be sure the gen- 
eral distribution of intelligence from one 
central source might be made useful in 
press service, and it is easy to picture a 
central transmitter at some such point as 
London sending, without a single wire, 
general news and intelligence to all points 
in the British Isles where coherers are set 
up. It should be noted, however, that the 
available speed at present is rather low 
for such service, being given by the Eng- 
lish publications as only 12 to 18 words 
per minute. If the very limited experi- 
ence obtained in this country is any 
guide, this is due to the confusion arising 
from the intermittent action of the in- 
duction coil and the liability of mistaking 
the chattering of the coherer in time 
therewith for Morse dots unless the latter 
have a time duration considerably great- 
er. This may be remedied by the use 
of higher frequencies derived from alter- 
nating currents, Wehnelt interrupters or 
other devices. 


It is self-evident that there are only 
two general ways of limiting one receiver 
to the messages from its own transmit- 
ter. One is by means of refiecting, focus- 
ing or concentrating the waves and the 
other by syntonizing or tuning the re- 
ceivers and transmitters in pairs to dif- 
ferent frequencies. The first method de- 
pends upon the transmission of the waves 
in rectilinear lines like rays of light, 
which does not appear to hold true, the 
transmission being apparently more like 
that of waves of sound, and capable of 
infinite deviations from a direct course. 
At any rate such focusing would be im- 
possible at any great distance owing to 
the curvature of the earth and the fact 
that the latter is an effective shield. As 
for syntonizing, it is probable that only 
a few instruments could be worked in 
one locality by this method, as but one 
or two octaves would be available owing 
to the influence of odd harmonics upon 
their fundamental, and past experience 
wien harmonic telegraphy gives some in- 
dication of the number of different fre- 
quencies which could be isolated in one 
octave. 
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As for the distance of transmission, a 
wire about 180 ft. high is said to carry 
effective signals 16 miles, the distance 
varying as the square of the height. This 
may be increased somewhat by the use 
of greater power in the transmitting ap- 
paratus, but this figure gives a rough 
idea of the necessary height for long dis- 
tance transmission. 


Features of Bagiish Central Station Practice 
Worthy of Imitatioa, 


To the central station engineer the 
study of foreign plants is second in value 
only to that of stations more nearly rep- 
resenting his own work in this country. 
Among the latter he finds exactly his own 
conditions, and the way in which others 
have met them as developed under the 
influence of the prejudices and habits of 
mind and of engineering peculiar to this 
country. The wide awake engineer, who 
wishes to forestall so far as possible the 
coming changes in electrical engineering, 
and thereby not only increase the econo- 
my of his plant but greatly reduce its de- 
preciation by installing apparatus some 
years ahead of the times, must feel the 
need of watching what other nations are 
doing with their contemporaneous devel- 
opments along lines differing from ours 
owing to racial characteristics, and who 
are likely, therefore, in some lines, to 
have found methods, systems or details 
superior to our own. 


On other pages there will be found de- 
scriptions of those features of some Eng- 
lish central stations which strike the 
mind of an American observer as of in- 
terest owing to the contrasts they strike 
with corresponding American methods. 
One of the greatest of these contrasts is 
the extensive use of 450 volt 3-wire sys- 
tems using 220 volt lamps, something 
quite unknown in this country. Indeed, 
so firmly has the idea become established 
that 225 volts is as high a pressure as 
should be allowed on interior incandes- 
cent lighting that probably no little diffi- 
culty would be encountered in establish- 
ing such a system. Two hundred and 
twenty volt lamps have during the last 


two years come into no little use in this 


country on 2-wire systems for two pur- 
poses, one the distribution of current over 
considerable areas without the losses of 
alternating current distributions, and the 
other the lighting of buildings fitted with 
isolated plants and with what is known 
as the “break-down” service on Edison 
mains, but it is generally considered that 
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a sacrifice of some 15 to 20 per cent. must 
be made in the economy of the lamp in 
order to utilize a higher voltage. In 
other words, if the regulation is such 
that a 3.1 watt lamp can be used on a 
110 volt system a 3.6 watt lamp must be 
used on the 220 volt system. This is 
probably the case under the existing con- 
ditions of lamp manufacture and voltage 
regulation in this country. In England 
it seems to be customary to use lamps 
of the same economy on the higher volt- 
age as on the lower and to sacrifice some- 
what the life of the lamp. Probably the 
same could not be done here, as with the 
poorer regulation customary in this 
country the high economy high voltage 
lamps would be burned out during the 
first few hours of their life. 


One effect of the high voltage upon the 
lamp circuits in England has been the de- 
velopment of fittings of a much more sub- 
stantial and highly insulating character; 
particularly is this true of sockets which 
are not of the flimsy stamped sheet brass 
type known here, but are of a much more 
rigid and substantial character. 


Circult Breakers for Fiat Rate Customers. 
The development of a small and cheap 
circuit breaker designed to open on from 
5 to 25 amperes has brought up the pos- 
sible application of an instrument of this 
class to prevent flat rate lighting con- 
sumers from imposing upon the central 
station by applying a load greater than 
that for which they are paying. The 
comparative accuracy and generally more 
dependable qualities of the breaker would 
allow a closer check to be obtained upon 
the load consumed than can possibly be 
had with such a crude device as a fuse. 
The application of such an instrument 
would probably please the consumer as 
it would enable him to re-establish his cir- 
cuit without bothering with fuses or with- 
out the delay of sending word to the cen- 
tral station, and in this way also con- 
siderable time of the station employees 
would be saved. The main objection to 
such a course is the temptation for the 
consumers to change the adjustment, add 
weights to the armature or tie the blades 
of the breaker in the closed position. It 
might be well for circuit breaker manu- 


facturers to design an instrument en- 


closed in such a way that it could not 
be tampered with, somewhat on the gen- 
eral principle of the “pop” safety valve. 
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THE DESIGN OF A SINGLE PHASE 
RECTIFIER. 


BY J. C. BROCKSMITH. 


* 


The idea of rectifying alternating cur- 
rents is not a new one, and it has already 
been applied to a considerable extent in 
English alternating current supply sta- 
tions, where Ferranti rectifiers are used 
in connection with constant potential tu 
constant current transformers for sup- 
plying a unidirectional current to arc 
lamps. Such an apparatus has a high 
efficiency, and it has the further advan- 
tage of occupying much less space than 
arc machines to do the same amount of 
work. 

In this country the Brush and Thom- 
son-Houston arc machines furnish famil- 
jar examples in the rectification of alter- 
nating currents, the former being virtu- 
ally a two-phase generator with a recti- 
fying or “two-part” commutator, and the 
latter a Y-connected three-phaser with the 
free ends of the Y connected to three com- 
mutator segments for producing a unidi- 
rectional current in the external circuit. 

In addition to these instances there are 
many alternating current generators, both 
single-phase and polyphase, which are 
compounded for constant potential by 
means of a rectified current taken from 
the main winding and led through series 
coils on the field magnet. 

The rectification of alternating currents 
is thus a perfectly practical operation, 
where the apparatus for accomplishing 
it has been designed with due regard to 
the principles involved, and to the some- 
what exacting requirements of the case. 

A little thought will show that no al- 
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sation, a two phase e.m.f. will have less, 
while a rectified three phase current will 
be about as constant as is necessary for 
practical purposes. 

While a rectified single-phase e. m. f. 
has this fluctuating 
character, it is not 
very objectionable, 
especially when 
working with a load 
having little or no 
self-induction, such 
as arc lamps or stor- 
age batteries. In fact 
it has been stated 
that a certain 
amount of fluctua- 
tion in the current 
in these classes of 
work is somewhat of 
an advantage. 

The more impor- 
tant requisites for a 
rectifier are: (1.) It 
must always run in 
exact synchronism 
with the generator 
which is supplying 
the power. (2) It 
must not fall out of 
step easily nor be in 
the least disturbed 
by a draft of current 
from the direct current side. (3.) 
Its armature must not only maintain syn- 
chronous speed, but must also keep a con- 
stant and correct angular position within 
the revolution. (4.) It should prefera- 
bly be self-starting and self-exciting, and 
(5.) It should not require constant at- 
tention nor be subject to serious spark- 
ing, or wear and tear. 


Tate -4- 322332 == 


＋ 


FIG. 2.—SlDE ELEVATION OF FIELD MAGNET. 


ternating e. m. f. can be rectified into 
a perfectly uniform direct e. m. f., al- 
though this can be approximated more 
closely as the number of phases is in- 
creased. Thus a single phase e.m.f. when 
rectified has a considerable amount of pul- 
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The first requirement is best met by de- 
signing a regular synchronous motor to 
do the work of driving the commutator 
and collector rings. The writer has ex- 
perimented with different forms of induc- 
tion motors designed with a view to se- 
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curing a more or less pronounced ten- 
dency to run in synchronism, and though 
such machines are self- starting, the ten- 
dency to remain in step is somewhat weak 
and a variation in the voltage of supply 


FIG. 1.—END ELEVATION OF FIELD MAGNET. 


will throw the machine out of step and 
cause bad flashing at the commutator. 

The second requirement is met by pro- 
viding a toothed armature having one 
tooth per pole, and giving this a small 
mechanical clearance. Such an arrange- 
ment gives a strong synchronizing power. 

The third requirement may be met by 
running the machine at a constant load, 
and by providing a considerable amount 
of inertia in the armature by means, let 
us say, of a flywheel on the end of the 
shaft. This will entirely prevent a very 
objectionable surging action which would 
otherwise occur. l 

When the armature is running free and 
no fiywheel effect has been provided, there 
will be an oscillation to and fro all within 
the space of a single revolution, which 
will react on the current, causing this to 
fluctuate also; the effect then grows rap- 
idly worse and finally throws the arma- 
ture out of step. By putting a mechani- 
cal load on the machine or letting it drive 
the armature of another machine, the 
same result can be obtained as with a fiy- 
wheel. 

About the fourth requirement it may be 
said that it is not so important to have 
a self-starting machine when it is to be 
used in a laboratory and can be conveni- 
ently started by some outside means. It 
can easily be made self-excicing by con- 
necting the field terminals to the direct 
current brushes. 

Self-olling bearings and spring brush 
holders will answer the fifth requirement 
and give a machine which will run for 


considerable periods of time without any 
‘attention whatever. 


Let us now turn to the working draw- 
ings and see how a single-phase rectifier 
can be constructed. 
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Fig. 1 shows an end view of 
the field magnet with coils in 
place, two of which are repre- 
sented as cut away to show 
the shape of the poles and 
cores. 

The circular yoke, poles and 
arms for supporting the bear- 
ings are cast in one piece, 
thus avoiding joints in the 
magnetic circuit, and reduc- 
ing the machine work to a 
minimum. The pattern for 
the field casting should be 
made in two pieces, the part- 
ing being made along the line 
AB in Fig. 2. 

The field casting is mount- 
ed on the face plate of the 
lathe—one of 9 ins. swing will 
do—and the poles are bored 
out to the required diameter, 
2% ins., at the same time the 
arms for the bearings are fin- 
ished to the arc of a circle 5% 
ins. in diameter. These may, 
however, be filed and fitted 
by hand, if this is more con- 
venient, but the method of 
boring is the more accurate. 

Fig. 4 shows a section 
through the armature, com- 
mutator and bearings. The 
armature core is built up of 
laminated iron in the usual 
way, and held together by 
heavy washers of wrought iron thread- 
ed on the shaft at either end. A cast-iron 
core may be used, though it will, of 
course, heat up more than the laminated 
one. 

The commutator and collector rings are 
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FIG. 4.— SECTION OF 


preferably made of copper, though brass 
may be used. A piece of ingot copper can 
be obtained and forged into a circular 
blank suitable for turning up into rings 
and a commutator. The commutator is 
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FIG. 8.—PLAN OF FIELD MAGNET. 


turned as a solid cylinder of the required 
section, and it is then cut into four equal 
segments with a milling machine, or with 
a sharp hacksaw and hand power, if a 
milling machine is not available. The 
segments are then built up with mica in- 
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tween the segments at the 

top. Thus the mica insula- 
- tion will not be injured if 

sparking occurs. Oil and cop- 
per dust should not be allowed 
to accumulate in the air 
spaces thus formed, as this 
would cause a severe short 
circuit. 

Connections are made be- 
tween the collector rings and 
commutator bars with some 
strips of copper about 1/32 in. 
thick and % in. wide, laid in 
the armature slots, which 
have been made about 1/16 in. 
wider than would otherwise 
be necessary in order to ac- 
commodate both the coils and 
theconnection strips. The back 
collector ring is drilled with 
14 in. holes at four equidis- 
tant points, two of these 
holes, the opposite ones, go 
through the ring and part way 
into the front ring, the other 
two holes are drilled only part 
way in. Some short pieces of 
copper wire, about No. 10, are 
soldered one into each hole, 
the two wires from the front 
ring being insulated from the 
other ring where they pass 
through it. The four wires 
are soldered one to each strip, 
and these carry the current 

across the armature and connect to the 
commutator segments. 

Diametrically opposite segments of the 
commutator are thus connected to the 
same collector ring, and neighboring seg- 
ments have between them the whole po- 
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ARMATURE AND DETAILS OF CORE, COMMUTATOR AND PULLEY. 


sulation and clamped in a brass sleeve 
fitting the shaft. 

It is well to follow the design of arc 
machine commutators to some extent and 
to allow about 1/16 in. air insulation be- 


tential difference of the alternating cir- 
cuit. 

It is better not to connect the copper 
strips permanently to the commutator un- 
til the builder has decided where he 
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wishes to place the brushes; the commu- 
tator may then be twisted around on the 
shaft to the correct position and the con- 
nections made permanently. The brushes 
may be placed wherever they will be most 
convenient, the only restriction being 
that they must be 90° apart and must pass 
from one segment to the next at the same 
instant that an armature tooth is exactly 
under a pole. 

A detail in Fig. 4 shows the method 
of placing the armature coils upon the 
core. The coils are wound on a form, 
and, after being taped, are slipped over 
the top of a tooth. The slack is then 
taken up by bending the ends down in a 
semi-circular shape and fastening them 
in this position by screws which carry 
small fibre or hardwood bushings. 

In addition to this the armature should 
be banded at one or two points with No. 
28 brass or German silver wire, small 
notches having been turned in the core 
to receive the bands and allow them to 
come flush with the surface of the core. 

With an iron-clad armature like this, 
the clearance need not be more than from 
1/64 in. to 1/32 in.; just how much it will 
be depends somewhat on the builder’s 
skill; 1/64 in. clearance has been indicated 
on the drawings, and with care taken in 
adjustment it should not be difficult to ob- 
tain this figure. 

Fig. 5 shows the bearing, brush yoke 
and brush holders. The bearings, while 
not so simple in construction as some 
other designs, have proven very satisfac- 
tory. The rings carry up a plentiful sup- 
ply of ofl, and what runs out at the end 
returns to the well and does not fly off 
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ter to fit the arms on the field casting, and 
the outside of the boss is turned off 1% 
in. diameter where it is to receive we 
brush yoke. The sleeve which forms the 
bearing proper is turned a tight fit for the 
central part of the box, then when the 
cap is screwed down it will be held firmly 
in place. The grooves for oil rings can 
be cut in the sleeve conveniently by 
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screws and having a ½ in. hole through 
the center for placing on a mandril in the 
lathe. The block should be made a trifle 
larger than the pole over which the fin- 
ished coll is intended to go, and it should 
be given a slight taper of about 1/16 in., 
so that it can be readily slipped out of the 
finished coll. 

Before beginning the winding a short 
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FIG. 6.—ARMATURE AND FIELD COILS AND FORMERS 


mounting it eccentrically in the chuck 
and using a thin cutoff tool. 

The brush yoke is shown with two arms 
90° apart. Another pair of arms and 
brushes might be added if it is desired 
to have more current carrying capacity. 

The direct current brushes had better 
be larger than the alternating current 
brushes, and the holders should have 
spring tension, unless a very springy 
brush is used. Copper brushes are better 
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FIG. 5.—BEARINGS AND DETAILS OF BRUSH HOLDERS. 


outside the bearing and spatter the sur- 
roundings with grease spots. 

In finishing the bearings the cap is first 
fitted and fastened by two machine 
screws. The bearing is then placed in 
the chuck and bored out to a diameter of 
5 in. clear through. At the same time 
the ends are turned off 5% ins. in diame- 


for this purpose than carbon, as they 
make better contact and cause less spark- 
ing. 

Fig. 6 shows the fleld and armature 
coils and the forms upon which they are 
wound. The former is best made of hard 
wood, and consists of a block and two 
flanges, all hela together by two wood 


piece of tape is laid in the long sides of 
the former, with the ends left sticking 
out. When the form is wound full these 
pieces of tape are tied tightly over the 
coil, and will hold it in shape while the 
former is taken apart and the coil is re- 
ceiving its wrapping of tape. After be- 
ing shellacked and dried, the coil is placed 
on the poles and hard wood wedges driven 
in between coil and pole, thus holding it 
securely in place. 

The same form may be made to serve 
for both held and armature coils, if the 
field coils are wound first, and then the 
block reduced in thickness from & in. to 
% in., the armature coils having the same 
inside dimensions as the fleld coils, but 
being only Lalf as thick. 

The fields are wound with No. 28 double 
cotton covered wire and the armature 
with No. 23. If the coils are wound to the 
specified dimensions they will have nearly 
enough the required number of turns. 

Fig. 7 shows a diagram of connections 
and some e. m. f. curves. For 100 volts 
the fleld and armature coils are connected 
four in series, as shown. For 50 volts 
the coils may be connected two in series 
and the twos in multiple. The armature 
terminals are tapped onto the collector 
rings, or what amounts to the same thing, 
placed across any two successive commu- 
tator segments. 

The connections on both armature and 
field should be such as to produce alter- 
nate north and south polarity all the 
way round. If ail the coils have been 
wound in the same direction and placed 
on the poles the same way, connect be- 
ginning to beginning and ending to end- 
ing, and the polarity will be right. 

This being a four-pole machine it will 
run 1,800 r. p. m. on a 60-cycle circuit, and 
on a 125-cycle circuit it will have to make 
3,750 r. p. m. This it can easily do if the 
armature is well balanced as it should be. 

Since the strength of the fleld has a con- 
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siderable effect on the behavior of a syn- 
chronous motor, it is best to have an ad- 
justable resistance in the field circuit of 
this machine, so that the field can be 
adjusted until the minimum armature 
current is obtained. 

Referring now to the curves in Fig. 7, 
it is clear that if the rectifier is running 
in synchronism and the angular positiop 
of the brushes is correct, the brushes will 
pass from segment to segment at the in- 
stant when the e. m. f. curve reaches its 
zero value at the points, a, a, a, etc. As 
the brushes in passing from segment to 
segment overlap two segments for a brief 
interval, they torm a dead short circuit 
on the alternating current mains during 
the interval. This will not, however, re- 
sult in any damage if the e. m. f. becomes 
zero at the same instant. If, however, 
the brushes haa been incorrectly placed 
and commutation occurred at the points 
b, b, b, etc., an e. m. f. of value equal to 
the ordinate at b would be short circuited 
four times in a revolution, and serious 
sparking would result. 

This state of affairs is easily remedied 
by shifting the brushes, which corre- 
sponds to changing the angular position 
of the point of commutation until a posi- 
tion such as a a is reached, when all 
sparking will disappear. 

If the armature falls out of step, or if it 
is thrown into circuit before complete 


FIGS. 8 AND 9.—TWO 


synchronism is reached, a short circuit 
travels over every portion of the e. m. f. 
wave, at a slow rate equal to the differ- 
ence between synchronous speed and the 
actual speed at that instant, the result 
being a magnificent display of fireworks 
and probably a fuse blown. 

To obviate this latter difficulty a resist- 
ance or choking coil should be placed in 
series with the alternating current end 
at the moment of starting, and cut out 
when it is seen that the machine has 
settled down to steady running. Such a 
resistance will not have any appreciable 
effect on the small current drawn by the 
armature and fleld windings, but should 
be of such a value as to limit the current 
to about 10 amperes, should a short cir- 
cuit occur. 

The ordinary method of a synchroniz- 
ing lamp is not easily applicable here on 
account of the small size of the machine; 
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and, moreover, a little practice will ena- 
ble the operator to judge by ear the prop- 
er instant for closing the circuit. 
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7.—DIAGRAM OF CONNECTIONS AND 
Kk. M. F. CURVES. 


FIG. 


Thus by making slight changes in the 
connections, as already pointed out, this 
machine may be used as a rectifier on 


VIEWS OF A RECTIFIER. 


single-phase circuits of 50 or 100 volts 
and 60 or 125 cycles. The amount of rec- 
tified current which may be drawn is not 
limited in any way by the horse power 
capacity, but will generally be limited 
only by the capacity of the transformer 
which is supplying the current. Thus from 
50 to 100 amperes may be drawn, depend- 
ing somewhat on the nature of the load 
into which the rectifier is feeding cur- 
rent. 

The machine may also be used as a 
self-exciting synchronous motor, develop- 
ing from 1/10 to % h. p., according to 
the strength of fleld; and finally it may 
be driven by belt as a self-exciting alter- 
nator, supplying either an alternating 
current or a rectified direct current, or 
both, up to about 100 watts output. 

Figs. 8 and 9 are reproduced from pho- 
tographs illustrating a rectifier built from 
these designs. 
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AMERICAN TELEPHONE PRACTICE. 


SELF-INDUCTION AND CAPACITY. 


BY KEMPSTER B. MILLER. 


Every insulated conductor is capable of 
receiving a certain charge when subjected 
to an electromotive force; for instance, if 
a metallic plate insulated from all sur- 
rounding bodies is connected to one ter- 
minal of a battery the other terminal of 
which is grounded, a certain amount of 
electricity will flow into the plate until its 
potential is raised to that of the battery 
terminal. The plate is then said to be 
charged, and the amount of electricity 
held by it determines its capacity. The 
charge of electricity on the plate will be 
considered positive or negative, according 
to whether the positive or negative termi- 
nal of the battery, or other charging 
source, was connected with it. 

It is well known that no charge exists 
by itself—there is always an equal and 
opposite charge induced by it upon nelgh- 
boring bodies. It is also well known that 
like charges repel each other, while un- 
like charges attract; that if an uncharged 
body be brought near a charged body an 
equal and opposite charge will be induced 
on the side of the uncharged body which 
is toward the charged body, and that 
similarly a charge on the same sign as 
that on the charged body will be induced 
on the opposite side of the uncharged 
body. If now the body which was origi- 
nally uncharged is connected with the 
ground, this latter charge, that is, the one 
of the same sign as the original charge, 
will be driven to the ground, while the 
charge of opposite sign will still be at- 
tracted by the charge on the first body. 
The second body will therefore be 
charged, although it has not been in con- 
tact with the first. The action between 
charges of electricity taking place through 
an insulating medium is called electrosta- 
tic induction. It is found that where two 
conductors are placed side by side, but 
insulated from each other, the capacity of 
each will be greater than if the other 
were not present. For the purpose of 
holding charges in this manner the well- 
known Leyden jars have long been in use. 
They are usually made by coating a glass 
jar inside and out with a layer of tin-foil 
to within a few inches of the top. The 
outer coating is usually connected with 
the ground, while the inner coating is 
connected with a metallic rod approach- 
ing it through the mouth of the jar. If 
the innner coating is connected with a 
source of electromotive force, a current 
lasting but an instant will fiow into the 
coating, producing a charge. This charge, 
which we will say is positive, will attract 
a nearly equal negative charge to the out- 
er coating, repelling an equal positive 
charge to the earth, as already described. 
The amount of charge which the inner 
coating will receive under these circum- 
stances is very much greater than if the 
outer coating were not present, and the 
capacity of the inner coating is therefore 
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much higher than before. A device, such 
as the Leyden jar, is called a condenser. 

The capacity of a condenser is increased 
as the area of the conducting surface is 
increased; is increased as the distance 
between the conductors is diminished, and 
may be increased or diminished by using 
different kinds of insulating material be- 
tween the conductors. The medium sep- 
arating the conductors is called the di- 
electric and, as stated above, upon it de- 
pends to the greater extent the efficiency 
of a condenser. Several condensers built 
exactly alike so far as size of plates and 
the distance between them is concerned, 
and using different materials for dielec- 
trics, will be found to have different ca- 
pacities. This difference is due to a pe- 
culiar property possessed to different de- 
grees by different dielectrics and called 
specific inductive capacity. 

The specific inductive capacity of a di- 
electric is a measure of that quality which 
enables the dielectric to hold a charge be- 
tween two conductors, as in a condenser. 
The specific inductive capacity of alr is 
taken as a standard and is for conveni- 
ence considered as unity; it is lower than 
that of any other known substance ex- 
cepting, perhaps, bydrogen. If two con- 
densers having plates of equal size and 
distance apart are constructed with di- 
electrics respectively of air and gutta- 
percha, it will be found that the conden- 
ser having the dielectric of guttapercha 
will receive a charge nearly 2% times as 
great as the condenser having the dielee- 
tric of air. The actual ration between the 
two is 2.462, and for this reasonu the spec- 
ific inductive capacity of guttapercha is 
said to be 2.462. The following table gives 

the specific inductive capavities of some 
of the more important insulators: 


AP Seite 1.00 
. . 3.013 
Shellaceae 2.74 
Sulphur ........ 2. 
CPR perene T 2.462 
— ni edie 


Ebonit ..... 
India Rubber..... 2.220 
Paraffin 1.994 
Carbonic Acid. .. 1. 00038 
Hydrogen 0.99967 


It is probable that very rapidly varying 
electro motive forces, such as are dealt 
with in telephones, the specific inductive 
capacities of the various substances would 
. be higher in comparison with air than 
those indicated by this table. 

Specific inductive capacity is a very im- 
portant consideration in the construction 
of cables for telephone purposes. In the 
construction of these cables it is desir- 
able, as will be shown later, to reduce the 
capacity of the wires of the cable to as 
great an extent as possible, and in order 
to do this the dielectric is, in the best 
forms of cables, made of dry air to as 
great an extent as possible. On the other 
hand, in the construction of condensers it 
is desired that the capacity may be as 
great as possible for a given area of plates 
and therefore some material other than 
air is used. Paper saturated with paraffin 
is perhaps the most commonly used, par- 
affin having about twice as great a spec- 
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ific inductive capacity as air, and more- 
over lends itself readily to the purposes 
of insulation. To sum up, the capacity of 
a condenser varies in direct proportion as 
the area of its plates, inversely as the 
square of the distance betwen the plates, 
and directly as the specific inductive ca- 
pacity of the dielectric. 

The effect of a condenser bridged across 
a circuit carrying an alternating current 
is to absorb a portion of the current as 
the electromotive force at its terminals 
increases, and as the electromotive force 
decreases, to give this current back to the 
line. Consider such a circuit when the 
electromotive force active in driving cur- 
rent through it begins to rise. Electromo- 
tive force at the condenser termi- 
nals will also rise, and current will 
therefore flow into the condenser. The 
strength of this current will depend di- 
rectly upon the rate at which the poten- 
tial at the terminals of the condenser is 
changing. When the electromotive force 
acting in the circuit reaches a maximum, 
the potential at the condenser terminals 
will also be a maximum and will for an 
instant cease to change. At this point the 
condenser is fully charged, but as the 
electromotive force of the line is not 
changing no more current flows into the 
condenser; in other words, the condenser 
current is zero. As the electromotive force 
in the line decreases, current will flow out 
of the condenser and into the line, be- 
cause the condenser is not capable of 
holding so much charge at the lower po- 
tential. The flow of current out of the 
condenser reaches a maximum when the 
electromotive force in the line is chang- 
ing most rapidly, and this occurs when it 
is passing through zero. From this it will 
be seen that the condenser current is zero 
when the electromotive force in the line 
is a maximum, and is a maximum when 
the electromotive force in the line is zero. 
This indicates, as in the case of self-in- 
duction, a phase difference of 90° or a 
quarter of a cycle. It is not so easy to say 
whether this phase difference is lagging 
or leading, but a consideration of the di- 
rection of flow of current throughout the 
cycle will throw some light upon the 
subject. 

At the instant when the current flowing 
in the line (which is in exact phase with 
the active electromotive force in the 
line*), is positive and at a maximum, 
the condenser current will be zero. As 
the active electromotive force decreases 
toward zero thé condenser surrent in- 
creases, but in a different direction—neg- 
ative—because current is now flowing out 
of the condenser back to the line. As the 
active electromotive force reaches zero 
the condenser current is at its maximum 
negative value, and as the active electro- 
motive force reaches its maximum nega- 
tive value the condenser current reaches 
zero. During the next half cycle the con- 
denser current increases to a positive 
maximum and decreases to zero, while the 


*The active electromotive force is the re- 
sultant of the impressed electromotive force 
and the condenser electromotive force, and 
is in phase with the current actually flow- 
ing in the line. 


expression: 
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active electromotive force passes from a 
negative maximum to a positive maxi- 
mum. In other words, while the active 
electromotive force and therefore the line 
current with which it is in phase decrease 
from a positive maximum value to a neg- 
ative maximum value the condenser cur- 
rent is negative, and while the active elec- 
tromotive force increases from its nega- 
tive to its positive maximum value the 
condenser current is positive. The con- 
denser current therefore reaches its zero 
value, while decreasing, 90° in advance of 
the same value of the active electromo- 
tive force; its maximum negative value, 
90° in advance of the maximum negative 
value of the active electromotive force; 
and upon investigation it will be found 
that every value of the condenser current 
occurs 90° in advance of the correspond- 
ing value of the actual line current. The 
electromotive force which is in phase with 
the condenser current is called the con- 
denser electromotive force and is 90° in 
advance of the electromotive force which 
is active in driving current through the 
line. This latter electromotive force, 
which, as we have said, is in phase with 
the current flowing in the line, is the re- 
sultant of the impressed electromotive 
force, and the condenser electromotive 
force, and therefore leads the impressed 
electromotive force by a certain angular 
distance. 

The current equation for a circuit con- 
taining resistance and capacity is, as be- 
fore, 

Electromotive Force 
Current = ⁊xörxyᷣ —ʃkñĩ]ĩꝭ?jn 
Impedance 

In this case the impedance depends on 
the ohmic resistance of the circuit and on 
its capacity, and is equal to the following 


1 
R2? -4+ — 
4 po 


Where f is the frequency, as before, R the 
ohmic resistance, and c the capacity of the 
condenser in farads. From this the cur- 
rent equation becomes 


E 
C= 


1 
R*+ 
4r *f?c? 


The denominator is the apparent resist- 
ance, depending upon the ohmic resist- 
ance of the circuit, the capacity and the 
frequency of alternations, An inspection 
of this equation will show that as the fre- 
quency f is increased the impedance or 
apparent resistance becomes smaller, and 
this acounts for the fact that a condenser 
will readily transmit rapidly fluctuating 
currents, such as voice currents. Evi- 
dently the effect of increasing f reduces 
the second member in the denominator of 
the equation, and if sufficiently great, this 
may be neglected, and the equation be- 
comes simply 


C z= — e 
R 
Again, increasing the capacity of the 
condenser also increases the effective cur- 
rent by reducing the impedance. 
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Every telephone line possesses electro- 
static capacity, and may be considered in 
the light of a condenser. In the case of a 
grounded circuit the line wire takes the 
part of one plate of the condenser, while 
the ground and other neighboring conduc- 
tors act as the other plate. In metallic 
circuits the one side of the line acts by 
electrostatic i induction upon the other, 
and the two together, upon the ground 
and neighboring conductors. The capac- 
ity of a line, however, differs from that 
of a condenser in that it is distributed 
throughout the entire length of a line, 
while a condenser connected with a line 
would have all of its capacity at a single 
point. Capacity, such as that of a line, 
is termed distributed capacity in order 
to distinguish it from that possessed by a 
condenser, which may be termed local ca- 
pacity. The effect of distributed capacity 
upon telephone currents may be more 
readily grasped by imagining a large num- 
ber of condensers bridged across the two 
sides of a metallic circuit at frequent in- 
tervals. When the electromotive force 
impressed upon one end of the line in- 
creases, a current flows from the source 
over the lint wire and into the conden- 
sers, charging them all according to the 
difference of potential across their termi- 
nals. 

The difference of potential across the 
terminals of all the condensers will 
not be the same, because there is a cer- 
tain drop, due to the ohmic resistance of 
the line wire. If the current fiows in that 
direction long enough to charge all of the 
condensers on the line then a current will 
reach the distant end of the line, and if 
it continues in that direction, will attain 
its full value, in accordance with Ohm’s 
law. It must be remembered, however, 
that each condenser is capable of taking 
a certain charge, and in order to receive 
this charge a certain quantity of electric- 
ity must flow over the line wire. 

The quantity of electricity which flows 
through a circuit depends upon the 
strength of the current and upon the time 
it is allowed to flow. If the time is insuffi- 
cient it will be impossible for enough cur- 
rent to flow through the circuit to charge 
the condensers up to the potential of the 
source, and therefore the current at the 
distant end of the line will not reach its 
maximum value, and in fact may not rise 
practically above zero. If, therefore, the 
electromotive force of the source is re- 
versed before sufficient current has time 
to pass through the line to charge all of 
the condensers, the current will not reach 
its full value at the distant end of the 
line. 

It may begin to build up in the op- 
posite direction, and again be stopped on 
account of the insufficient time to reach 
its proper value in that direction. The 
time in which the current in such a cir- 
cuit will reach a definite portion of its 
maximum value at the distant end of the 
line is called the time constant, and if the 
time represented by one alternation of the 
electromotive force is smaller than the 
time constant, the current will not reach 
that value at the distant end of the cir- 
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cuit, and the transmission will be corre- 
spondingly impaired. 

The reduction in the actual volume of 
current transmitted by the effects of dis- 
tributed capacity is, however, of less im- 
portance than the distortion of the wave 
form. The higher frequencies of current 
waves corresponding to the higher over- 
tones are absorbed by the condensers far 
more readily than the lower frequencies, 
and therefore the waves corresponding to 
the higher over-tones are reduced to a 
much greater extent at the distant end of 
the line than those corresponding to the 
fundamental and the lower over-tones. 
This weeds out the upper harmonics, thus 
tending to destroy the clearness. Capac- 
ity, however, acts in still another way to 
alter the form of the wave. The angle of 
advance for the higher frequencies is 
greater than that for the lower, and there- 
fore the waves of different frequencies are 
shifted with respect to their phase rela- 
tion, thus greatly altering the wave 
form. 

It has been shown that the electromo- 
tive force of self-induction lags 90° be- 
hind the active electromotive force, while 
the electromotive force due to capacity is 
90° in advance of the active electromotive 
force. It is not difficult to conceive, there- 
fore, that by properly proportioning the 
self-induction and capacity of a circuit 
the electromotive force of self-induction 
may be made to neutralize the electromo- 
tive force of capacity, and this result is 
readily obtained in experimental work. 

In this case, even though self-induction 
and capacity may be present in a circuit 
to a large degree, the current flowing in 
the circuit is in exact phase with the im- 
pressed electromotive force, and its value 
is in strict accordance with the ordinary 
expression of Ohm’s law. Unfortunately, 
however, for long-distance telephony such 
a balancing of self-induction against ca- 
pacity can be obtained only for one par- 
ticular frequency at a time. To thus tune 
a circuit for one particular frequency 
would render that circuit capable of trans- 
mitting efficiently one particular frequen- 
cy of vibration, while the requirements of 
telephony are that all frequencies within 
the range of the human voice shall be 
transmitted with equal facility. Again, 
and unfortunately, it has been found im- 
possible to neutralize distributed capacity 
with anything but distributed self-induc- 
tion, and this has not yet been accom- 
plished in practice. 

As for trans-oceanic telephony, the high 
static capacity of the cable has so far 
proven an insurmountable obstacle. It is 
impossible to conceive a transmitter capa- 
ble of forcing such rapid undulations 
through our present form of cables. Clear- 
ly then the solution lies in the betterment 
of cables, or the substitution of some 
other transmission medium, rather than 
the improvement of the instruments 
themselves. l l 

There can be little doubt that trans- 
oceanic telephony will finally be accom- 
plished, but the indications are that our 
knowledge at the present time is not suffi- 
cient to cope with the problem. 
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STEAM AND WATER VALVES 


CHECKS. 


Probably James Watt needed a check 
valve so badly the first time he got up 
steam in a boiler that something in that 
line was invented off-hand upon the spot, 
a modification of a pump valve probably 
serving for the purpose until a more ela- 
borate form of construction was designed. 

Probably the ball form of check valve 
is one of the earliest forms of that fit- 
ting, but the cup valve was a standard 
form for many years until the swing 
valve was invented and perfected. Fig. 1 


FIG. 1.—CUP VALVE. 


shows a form of cup check valve as made 
by the Crane Company. The disc is at- 
tached to a stem, which plays up and 
down in the bonnet which forms a guide 
therefor. The stem, though turned cylin- 
drical, is cast with four ribs at right an- 
gles to each other, as indicated in the en- 
graving, whereby the passing fluid can 
fiow to and from the bonnet cavity as the 
check rises and falls. 

The disc seats squarely upon the metal- 
lic seat of the valve, and by unscrewing 
the bonnet both it and the valve disc may 
be lifted out for renewal or repair. De- 
facing the seat or disc of this valve must 
be cured by regrinding the seat, although 
a new disc can be slipped in in a minute 
or two. 

Fig. 2 shows a valve in which it is un- 


FIG. 2.—REGRINDING CHECK. 


necessary to replace the disc when worn. 
it is a Lunkenheimer valve and is made 
regrinding. The stem is a solid cylinder 
and the top thereof is slotted to receive 
a screwdriver, whereby the disc may be 
rotated and ground to a fit in the ordi- 
nary manner. This valve has a conical 
seat, but there is a sort of plunger under- 
neath the disc which enters the opening 
in the seat, so that but little fluid can be 
forced past the seat until the disc has 
risen a considerable distance, thereby 
protecting, it from the cutting action of 
dust and grit. 
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Considerable trouble has always been 
met with in check valve practice by the 
binding or sticking of the disc and its 
guiding stem. This is particularly the 
case when used with dirty water, the sed- 
iment catching between stem and bonnet, 
and in many cases preventing the closing 
of the valve, much to the annoyance of 
the engineer, and in some instances be- 
coming a source of great danger. 

A form of construction adopted by 
some valve manufacturers to obviate this 
difficulty is to use a ball-shaped disc. In 
fact, a ball made as nearly spherical as 
possible is the only loose part in this 
form of check, as shown in Figs. 3 and 4, 
the former illustrating a Lunkenheimer 
check valve, the latter a production of 
the Haydensville Manufacturing Com- 


FIG. 8.—BALL CHECK. 


pany. There is great similarity of con- 
struction between the two valves shown, 
and both are made for medium pressure, 
say 150 to 200 pounds to the square inch. 
It will be noted that there is a consider- 
able difference in lift possible to the discs 
of the two valves shown. In all valves 
of this class the lift should be sufficient 
to give ample opening to the water pas- 
sage, but it should be no greater than 
this. When either a ball or a disc check 
valve has excessive rise, there some- 
times ensues such a hammering or 
pounding of the disc or ball upon the seat 
that both are quickly worn out. Some 
swing checks are ruined by this cause, 


FIG. 4.—BALL CHECK. 


and in certain cases where checks wear 
out very rapidly they may be made to 
last much longer by putting in a pin ora 
lug, which will lessen the rise of ball, 
disc or swing clack. But this must not be 
done to an extent which will reduce the 
flow of water through the valve, or in- 
crease Lue resistance to flow through 
the valve to any appreciable extent. 
If a change of this kind is con- 
templated, put an indicator in the pipe 
close to and in front of the valve, con- 
nect the instrument with the pump piston 
or plunger and take several cards. Then 
the same thing being done after limiting 
the rise of the valve, it is possible to as- 
certain if the flow has been interfered 
with. 
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In some check valves there is intro- 
duced a form of adjustable stop whereby 
any desired amount of lift may be given 
to the clack. Fig. 5 shows such a stop 


FIG. 5.—THE VAN WEIS SWING CHECK. 


motion, which in this case consists of a 
set screw and lock-nut attached to the 
inner side of the bonnet. This valve is 
also made by the Haydensville Manufac- 
turing Company, and is usually known as 
the “Van Weis” swing check. It will be 
noticed that the seat lies at a very flat 
angle with the axis of the valve, so much 
so that the use of this valve in a vertical 
line of pipe would not be satisfactory 
without the stop above alluded to, which 
prevents the swing or clack from falling 
back past the center of the pivot and 


FIG. ¢7.—STRAIGHT WAY SWING CHECK. 


thereby remaining open. Sand cannot 
very well find a lodgment in this valve, 
as the body of the valve curves up and 
inward at the bottom, thereby providing 
a form which causes the fiow of water to 
wash the seat clean, instead of inducing 
a deposit, as might be the case if a hol- 
low or a depression existed at that point. 

Fig. 6 shows another form of check 
valve which has the same anti-sand col- 
lecting form at the bottom of the shell. 
There is no adjustable stop in this valve, 
but the shell is so designed that the clack 
strikes the upper portion of the valve 
body before it can get past the center. In 


FIG. 6.—SCOTT CHECK. 


this valve, which is made by the Roe 
Stephens Manufacturing Company, the 
swing makes a much greater angle with 
the axis of the valve than in Fig. 5. In 


[Vol. XI. No. 6. 


fact, this valve is first-class for work in 
vertical pipes, as well as for horizontal 
use. The clack is made all in one piece, 
but in the larger sizes (above 14-inch) it 
is made in two pieces and there is a hole 
in the swing disc upon which another and 
a smaller swing clack is mounted, thus 
forming a duplex valve and obtaining a 
great area of opening with the least pos- 
sible rise. In this form of valve the 
hinge of the clack is made to fit tightly 
in a recess in the body of the valve, so 
that no dirt can get in to bind and pre- 
vent the free movement of the swing. 
Fig. 7 shows a form of straightway 
swing check valve wherein the clack 
stands at a still greater angle with the 
valve axis. The disc can swing up into a 


FIG. 8.— STANDARD SWING CHECK. 


recess, into which a plug is screwed in- 
stead of the usual bonnet. To prevent the 
swing from getting past the center when 
used on a vertical pipe lugs are cast upon 
the swing as depicted in the illustration. 

This valve is a production of the Ken- 
nedy Valve Manufacturing Company and 
the disc is made in two pieces, the lower 
part being easily removeable for renewal 
or repair. In fact, the swinging gate re- 
volves and is self-adjusting. 

Still another check valve, and one in 
which the clack hangs at an even greater 
angle, is shown by Fig. 8. This the Crane 
Company calls its Standard“ swing 


FIG. 9.—SELF-ADJUSTING SWING CHECK. 


check, and it gives a straightway open- 
ing as large as the internal diameter of 
the pipe. 

Fig. 9 shows a form of self-adjusting 
swing check made by the Jenkins Com- 
pany, in which the regular Jenkins pack- 
ing is used in connection with a loose 
connection between swing and disc. 

There is ample room in the upper por- 
tion of the valve, which has a screwed in 
plug, instead of a bonnet. The clack has 
its motion limited, as it strikes against a 
side of the valve after it has risen suffi- 
ciently to give the required area of open- 
ing. 

A peculiarity of this valve is that the 
seat is placed at an angle of 45 degrees, 
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thus making the valve exactly as effi- 
cient in either vertical or horizontal pip- 
ing. The disc can be quickly and easily 
removed and a new one inserted in case 
of injury by sand or gravel. It will be 
noted by a close inspection of the engrav- 
ing that the seat is counter-sunk a trifle 
—not enough to catch dirt, but enough to 
prevent sand and water from cutting, or 
rather enough to prevent their imping- 


FIG. 10.—CHECK 


ing upon the seat surface when flowing 
across it. 

A peculiar form of check valve is fre- 
quently used at the bottom of a vertical 
pipe or line of piping. Then such a valve 
is called a foot valve, as illustrated in 
Fig. 10, which shows one of each kind. 
Really there is no difference in these 
valves as far as the seat and disc is con- 
cerned, both being exactly alike. In the 
foot valve the lower part of the body is 
cut off and a strainer screwed on. That 
is all the difference there is between them 
as made by the Kennedy Valve Manufac- 
turing Company. In this class of 
valves the total area of valve opening 
should exceed that of the pipe by at least 
10 per cent., and in the larger sizes the 
required area is obtained by placing a 
number of independent checks in the 
same case or casting. This should be 
done for sizes about 8 inches in diameter. 
The seats are removable, and are made 
in the form of spiders, with radial arms 
and a central hub, from which springs 
the arbor upon which the disc and spring 
are pivoted. 

Quite a number of what may be called 


FIG. II.— DUPLEX CHEOK. 


“freak checks” have been devised from 
time to time to meet certain engineering 
demands, and while some are valuable 
alone as freaks, others have proved their 
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worth and in time will become standard 
articles. Fig. 11 shows a form of valve 
manufactured by L. Schutte and Company, 
in which there is a balanced horizontal 
check valve, in which the inclined sus- 
pension bar, shown projecting to the left 
directly under the stem, has a tendency 
to open the valve, while the bar at the 
right tends to keep the valve closed. The 
small counterweight acts when the valve 


AND FOOT VALVE. 


is used. The stem and hand wheel is so 
arranged that the check may be used at 
will as a stop valve for fluids passing in 
one direction. 

Another form of duplex valve is illus- 
trated by Fig. 12, and is made by the 
Crosby Manufacturing Company. It con- 
sists of two checks contained in a single 
shell. Ine arrangement is such that if 
one of the swings should get out of order 
at any time the other valve in the shell 
can be thrown into service instantly by 
applying a wrench to a projection from 
one end of the shell and giving it a half- 
turn. This throws the defective swing 
out and the reserve one into line. At the 
same time it brings the injured swing 
under a hole closed with a screw plug, 


FIG. 12.—CHECK AND STOP. 


which may be removed at will, and the 
damaged check removed or repaired. 

If, instead of a half-turn, the shell be 
rotated only one-quarter of a revolution, 
both swing checks are put out of service 
and the fitting becomes a stop valve to 
all intents and purposes. 

The trouble engineers meet with in 
using check valves usually consists in 
said valves sticking—sometimes open 
and at other times shut. A method of 
preventing the former trouble or, at 
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least of overcoming it, has already been 
provided for in the valves illustrated 
above, and a valve with means for forc- 
ing the disc off its seat at any time is 
the subject of Fig. 13. Here the valve is 


FIG. 13.—TINLEY’S CHECK. 


of the disc and stem types shown at the 
beginning of this article. It is devised 
by James F. Tinley, and is particularly 
desirable for feeding several boilers in 
parallel from the same feed main. Then, 
if one of the checks stick, it may be 
quickly opened by means of the stem 
and hand-wheel shown in the engrav- 
ing. A check nut in the bushing limits 
the vertical movement of the stem to a 
very small fraction of an inch, so at no 


FIG. 14.— UNIVERSAL BOILER CHECK. 


time is the check held open thereby to 
any great extent. 

Another “freak” check, and one called 
by the manufacturers, H. Belfleld & Co., 
a Universal Boiler Check Valve,” is 
shown by Fig. 14. This valve can be 
placed in any position, either vertical or 
horizontal and the seat and disc may be 
easily removed for repairs or cleaning. 
It is claimed by the makers of this valve 
that the usual wear of checks is due toa 


whirling motion given to the seat by the 
current of water, and by introducing 
means to prevent such motion the valves 
wear much longer. 
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A form of noiseless water cushion 
check valve, as made by the Roe Steph- 
ens Manufacturing Company, is illus- 
trated by Fig. 15. It is known as Flor- 
ence’s valve, and is made with a dash- 
pot and piston to work in same s0 as to 
form a cushion on water or fluid, with 
a small outlet to let the water in on the 
rising or lifting of valve, and to let a 
portion of the water out on the down- 
ward or drop motion of same, so that 
sufficient liquid remains in dash pot to 
form a cushion, so valve will not strike 
heavy on seat; the small opening pre- 
vents it from striking at top on lift of 
valve by the suction of water under pis- 


ton in dash pot. 
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INTERIOR WIRING. 


BY CHARLES E. KNOX. 


FEEDERS AND MAINS. 


In this number the method of instal- 
ling feeders and mains, known as „con- 
cealed work,” will be considered. 

The term “concealed,” as here used, 
signifies that the wire or conductor is 
covered and protected in a conduit or 
pipe, and does not refer to the conduit it- 
self, which may or may not be exposed to 
view. l 

The conductor and the conduit first re- 
quire a brief consideration. 

The wire used in -this class of work 
should be insulated with the highest 
grade of rubber. “The best is none too 
good,” and nowhere does this apply more 
truthfully and exactly than to rubber 
used for the covering of wires. It has 
become almost proverbial that the prin- 
cipal constituents of the rubber used on 
the majority of the different makes of 
wire, instead of being caoutchouc, are 
erstwhile rubber overshoes, rubber coats, 
etc., and to this list must now be added 
discarded bicycle tires. Cast thy bread 
upon the waters; for thou shalt find it 
after many days.” It may be that the 
very wire which carries the current for 
lighting your house is covered with rub- 
ber formed from the tires of your old 96 
wheel and your last year’s overshoes. Be 
assured that this is entirely within the 
range of possibility if the rubber on the 
wire is not carefully examined and test- 
ed. The insulation shguld, in my opin- 
ion, be placed on the wire in two layers, 
a thin inner layer or core and a thicker 
outer layer. Over this there should be 
a protective braid or tape covering. Braid 
has the advantage of being flexible, but it 
is somewhat bulky and absorbs moisture. 
Tape, on the other Band, is not bulky 
and does not absorb moisture to such a 
great extent, but it is apt to break when 
the wire is bent sharply. So much for 
the covering of the wire. 

As to the wire itself, for feeders or 
mains the wire should be composed of 
strands of small wire twisted or formed 
into one conductor of the required size. 
Of course, where the feeder or main wire 
is smaller than No. 6 B. & S. gauge this 

absolutely essential, but for the 


AMERICAN ELECTRICIAN 


larger conductors it is indispensable. For 
conductors larger than 300,000 circular 
mils, these strands should consist of very 
small conductors and should be twisted 
and united in a manner such as will give 
the greatest possible flexibility. The ease 
with which a conductor is pulled through 
a conduit greatly depends on the flexi- 
bility of the conductor. 

The conduit should preferably consist 
of an iron or steel pipe having an insu- 
lating lining. The lining may consist of 
paper saturated with an insulating com- 
pound, which is the kind of lining in the 
conduit most used at the present time. 
Or it may consist of two or three coats of 
some enamel or paint baked on the in- 
side of the tube. The former lined con- 
duit has now been in use for several 
years and given fairly good satisfaction. 
The conduit with the enamel lining is a 
more recent innovation and is yet to be 
proven and tried. One thing is certain, 
however, and that is that a conduit with 
an enamel lining is far superior for the 
purpose of wiring to one having no lin- 
ing. The last named has the advantage 
of enabling a conduit of smaller diameter 
to be used or a conduit of the same out- 
side diameter with a thicker metal wall. 

It is to be presumed that the route for 
tne feeders and mains has been already 
laid out and the space allotted. 

As the installation of the feeders and 
mains may be and generally is divided 
into two sections, viz., the horizontal por- 
tion and the vertical portion, we will con- 
sider them under these heads. 

The Horizontal Portion.—This portion 
of the feeder conduits is generally confined 
to the cellar or first floor of the building 
and includes that portion of the feeders 
from the point where they originate (the 
switchboard) to their respective rising 
points. As the switchboard (or main cut- 
out, as the case may be) is generally lo- 
cated in the cellar, the conduits for the 
feeders are generally shown on the plans 
to be run exposed on the cellar ceiling or 
to be run under the floor above. Owing 
to the size or number of the feeder con- 


dufts, the space limitations, other pipes, 


ducts, etc., and for other reasons it is fre- 
quently necessary or desirable to modify 
or depart from the route or location 
shown on the plan. 

As in the case of exposed wiring, the 
installation of the feeders should be 
started at the switchboard. When pos- 
sible, each conduit should start directly 
above the switch with which that feeder 
connects. 

Owing to the limited space between 
the beams and the floor above, it is gen- 
erally necessary to run the feeder con- 
duits on the cellar ceiling. When this is 
done the conduit must be firmly secured 
by hangers or clamps fastened to the 
beams overhead. These hangers should 
be placed not more than eight, or at the 
outside, ten feet apart and should be 
heavy and stiff enough to support the 
tubes without bending. These hangers 
may consist of channel (or T) iron or 
else of a frame formed of iron pipe, The 
former is the better and probably the 
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cheaper method. The supports for the 
hangers may consist of beam clamps or 
rods passing through the flanges of the 
beam and pinned above the flange, or else 
of iron rods passing through the floor 
arches and secured to fiat straps laid 
above the arches. In the case of a build- 
ing of wooden construction the hangers 
could be secured to the wood beams with 
heavy “lag” or “wood” screws. 

Where the head room is sufficient the 
feeders may be run in two or more tiers. 

When there is sufficient space between 
the beams and the flooring of the floor 
above the cellar, it is usually better to 
place the feeder conduits under the floor 
above. This obviates the necessity of 
hangers and usually results in a consid- 
erable saving in materials and labor. 
Where the flooring is of wood, however, 
care should be taken to leave space at in- 
tervals for the sleepers, in order that a 
good fastening for the rough wood floor 
may be obtained. Where the floor is of 
concrete, the conduits should be strapped 
down firmly to the beams or arches, so as 
to afford a firm and inelastic bed for the 
concrete. 

Vertical Portion of Feeders.—It is pre- 
sumed that special chaces or spaces have 
been provided for the rising portion of 
the feeder conduits. These conduits. 
should be supported by clamps or brack- 
ets at least every twelve or fifteen feet. 

A good support for the conduit is ob- 
tained by clamping the conduit at each 
floor to the beam, if there be a beam in 
or at the rising space; if there be no 
beam the clamp may fasten in the wall or 
else rest on a pair of iron bars placed 
across the chace. This clamp is fre- 
quently placed under the coupling on the 
conduit, which prevents any tendency of 
slipping. In some instances where the 
vertical portion of the feeders is direct 
and where there are no bends or offsets, 
it is necessary to support or fasten the 
conductors themselves as well as the con- 
duits. Where the vertical portion is di- 
rect and over 75 feet, this precaution 
should always be taken. This, of course, 
may only be done by interrupting the 
conduit and placing a clamp with an in- 
sulating bushing around the conductor, 
the clamp resting on the end of the con- 
duit. Of course this is for some reasons 
objectionable, and in many cases it may 
be obviated by clamping the conductor at 
the upper and lower ends. In some in- 
stances, however, the weight of the con- 
ductor and the consequent strain is so 
great as to require supporting at inter- 
mediate points. The argument that the 
conductor sags until it assumes a sinuous 
form and that the grip thus obtained be- 
tween the conductor and the conduit is 
sufficient to prevent the conductor from 
slipping, does not hold good in the light 
of experience. I have known a conductor 
to fall through a tube so fast, even after 
the horizontal portion had been run 
(there being a junction box between the 
horizontal and vertical portions), that it 
entirely settled that question in my mind 
forever. i 

One point not yet mentioned, which is 
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equally important in both the horizontal 
and vertical portions, is the necessity of 
avoiding steam pipes. Wherever possible 
a space of at least two inches should be 
left between steam pipes and the con- 
duits. The insulating compound with 
which the paper (used for insulating the 
standard conduit) is saturated, begins to 
soften at about 150° F. High tempera- 
tures are also injurious to the rubber cov- 
ering of the wire. 

Owing to the difficulty involved in pull- 
ing large conductors through a run of 
conduit in which there are more than 
four elbows or bends, it behooves the 
contractor to avoid, if possible, having 
more than four elbows in any of the 
“runs.” Where it is impossible to avoid 
this and where the runs are long, a junc- 
tion box should be placed in “the cir- 
cuit” somewhere where convenient. The 
feeder wires may then be pulled from 
their point of origin to the junction and 
then from the box to their respective ter- 
minating points. A good place for the lo- 
cation of the junction or pull“ box is at 
the juncture of the vertical and horizont- 
al portions of the feeders. 

It is sometimes possible to reduce the 
number of elbows in a “run” of conduit 
by making offsets or bends to replace the 
standard elbows, furnished by the con- 
duit manufacturer. It is a very difficult 
matter, however to bend large sizes of 
conduits without flattening the pipe or 
cracking the lining. It takes good work- 
men to do this properly, and even they 
will have trouble with it occasionally, 
owing to soft or thin spots in the pipe. 
Where it is absolutely essential, how- 
ever, to make a bend or off-set at the 
building, the pipe should be slowly heat- 
ed, and a core of wire or other flexible 
material should be placed inside the con- 
duit to prevent it from collapsing. The 
conduit should then be bent so as to form 
a gradual curve instead of a series of 
angles, which is the usual result. 


0000000080008 0OUOU88 
Letters on @& 
Practical Subjects 


0000080080017 0OUO'OD © 
Wire Gage Numbering. 


To the Editor of American Eleetrician: 

Why not use all that is good in the 
Brown & Sharpe system. If there is any- 
thing on earth more “fearfully and won- 
derfully made” than wire gage numbers, 
I have not found it. 

In the Brown and Sharpe system we 
have arrived, geometrically, at a series of 
diameters which are shown on the chart 
in thousandths of an inch; a system 80 
perfect that it has been almost universally 
adopted in this country. Not content 
with the completion of a good thing, we 
have turned a somersault and tried to 
get back into the old rut of Birmingham 
numbers. Instead of numbering as the 
chart naturally suggests, the order has 
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been reversed and the wire having the 
greatest number of mils is given the low- 
est serial number, until the old limit of 
No. 1 is passed and the absurdity is fit- 
tingly ended by representing the largest 
size on the list as 4 X 0 =? This, or 
Nos. 1, 20 or 40, expresses nothing as to 
the diameter or area of the wire and we 
must go to the tables to ascertain what a 
number means. 

Why not take from the chart the num- 
bers as well as the diameters and make 
the number of a wire correspond with the 
number of mils it has in diameter? If 
No. 40 was changed to No. 3 we would 
know at a glance that it had three mils 
diameter and nine circular mils area. 
Similarly, change No. 20 to No. 32, from 
which its area 1024 is quickly found. 

There may be reasons in some cases 
for drawing wires to fractions of a thou- 
sandth, but for most purposes those 
drawn to even thousandths will fully meet 
needs. Practically this is done now; few 
wires that I use are drawn accurately to 
the fractions of mils as given in the ta- 
bles. I have in hand now pieces taken 
from my stock, from the best makers; 
No. 18 gages exactly 40 mils, the tables 
say 40.303. No. 23 gages a small fraction 
over twenty-two mils, the tables say 
22.571; No. 30 gages exactly ten mils, the 
tables say 10.025; No. 36 gages five mils, 
as it should. F. 
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Wireless Telegraphy. 


To the Editor of American Electrician: 

Sir:—Having read a number of articles 
on wireless telegraphy, I thought the fol- 
lowing would be of interest to some of 
the readers of your columns in regard to 
the theory of action of the coherer. 

The so-called coherer is a small glass 
tube, in the ends of which are terminals 
enclosing in the space between them 
small particles of conducting material. 

The simple principle of action of the 
lightning arrester, which is designed to 
protect outdoor electrical circuits, is suffi- 
cient to drive away any mystery connect- 
ed with the coherer. 

A lightning arrester is connected be- 
tween both sides of the circuit, and when 
the induced electrostatic charge is suffi- 
cient in quantity it will break through 
the resistance between the air-gaps and 
follow the path to earth. 

But what happens when this discharge 
between the air-gaps takes place? The 
discharge spark produces a path of metal- 
lic vapor through the air space, and it be- 
ing a conducting path, the current from 
generator will make a short circuit over 
this conducting path and will continue if 
means are not provided for breaking this 
conducting path of vapor. 

This same principle is applicable to the 
coherer. When the oscillatory discharges 
pass through the coherer there will nat- 
urally be a spark between the particles 
of the conducting material, and of course 
each spark will be a conducting path for 
the current of the battery connected 
thereto, and thereby greatly reduce its 
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resistance. Means must be provided 
for breaking this conducting path be- 
tween each particle, which is accom- 
plished by hammering on the tube of 
coherer and causing the particles to 
change their relative positions, breaking 
each path of vapor. 

Apparently the same result could be ob- 
tained by using a magnetic blow-out in- 
stead of hammer. 

Some authorities claim that its action 
is produced by the waves falling directly 
on it, and also that it must have a certain 
definite position, which to me is appar- 
ently absurd. 

S. P. Thompson’s text book on Elec. 
and Mag. says that the line of oscillation 
of the oscillatory wave should be parallel 
to the line of the oscillation of the re- 
ceiver; the receiver being the wings and 
the conductor connecting them, in which 
is placed the coherer. 

The electrical surgings in the receiver 
are caused by the waves falling on the 
entire conducting length of the receiver 
from one wing to the other. 

It is then obvious that it matters not in 
what position the coherer is placed, only 
so that the conducting part of the re- 
ceiver external to the coherer is in the 
line of the induced oscillation. 

In a lecture before the Royal Institu- 
tion of London, the author stated the fol- 
lowing: Another apparent anomaly 
was that Marconi’s relay acts even when 
placed in a metallic box.“ 

From the above arguments it is obvious 
that the coherer may be screened ever s0 
much from the waves and yet act. 

The author also stated that it has been 


suggested that we have in the measure- 


ment of the variable resistance of this in- 
strument (coherer) a means of determin- 
ing the intensity of the energy falling 
upon it. This suggestion is also appar- 
ently impossible. 

Not having the apparatus to experi- 
mentally verify the above arguments, I 
will leave them for criticism. 

Epw. J. FRIMAN. 

Hanover, Pa. 
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A Mild Puzzle. 


To the Editor of American Electrician: 

My attention was directed to Mr. J. C. 
Brown’s “mild puzzle” in your February 
number, by the reply in your March issue 
of Mr. R. L. Johnston, of Bangor, Me., who 
makes the novel proposition, that im- 
pressed and counter e.m.f.’s, are uni-direc- 
tional and additive. 

As Mr. Johnston’s reasoning is palpably 
incorrect, I beg to present the following 
as the solution, viz.: That the pressure 
on the mains was either 115 volts, instead 
of 110, from the inception of the test, or, 
provided Mr. Brown actually measured 
the voltage at commencement, that an in- 
crease in potential was effected, and ex- 
isted when the voltmeter at lamp ter- 
minals showed 115 volts; in other words, 
the voltmeter at lamp terminals simply 
measured the difference in pressure be- 
tween the mains from which the lamp 
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was in reality being fed. In substantia- 
tion of the foregoing, I desire to present 
the following reasons: 

The dynamo must either generate a 
pressure in series with that of the line, or 
in opposition to it; the former fulfilling 
booster“ conditions; the latter “motor,” 
if the e.m.f. generated is below that of the 
line, “generator” if above. 


FIG. 1. 


If the “booster” condition existed, a 
short circuit would result, between the 
negative bus-bar of generator at power 
station, and the positive brush of 
“booster,” the extent of the short circuit 
depending on the resistance of the return; 
the “motor” condition is hereafter de- 
scribed, and the “generator” is untenable 
with increased speed manifestation. 

In Fig. 1 let the main tapped by “a” be 
positive, and that by “p” negative. The 
field having a right-handed winding a 
south pole will be created in the pole- 
Piece shown; assume the armature is 
wound left-handedly, then with a right- 
handed rotation (as viewed from commu- 
tator end) in this right-handed field, the 
left-hand brush will be positive, with a 
pressure of 100 volts existing between it 
and negative, and the armature will be 
5 as shown in the figure, the 
ae 5 denoting polarity induced by 
8 the smaller letters the poles 
9 y armature current, resulting in 

ine FF the arrows indi- 
3 5 = current in field-wind- 
the mains are thrown on 
impressed e. m. f. exceeds 


ching iue Of che impressed ver brosches 
n = 
when the drive, the e cage 
called y to as Motor woul d be 4 
ae t exe a else its function. So 
the dyn 3 15 the impressed voltage 


Senerates, excites its 


FIG. 2. 
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fleld, supplies lamp and voltmeter, as well 
as feeding to the circuit, and the arma- 
ture conditions are again as represented 
in Fig. 1, the speed consequently dropping 
to its former value, an effect which did 
not occur. 

Again, if che voltmeter registered the 
generated pressure of dynamo, when the 
connections “a” “b” were broken as in 


FIG. 3. 
Fig. 3, the machine would continue to 
run as a shunt-wound generator, preclud- 
ing the last effect observed by Mr. Brown. 
Breaking the connections “a” “b” with 
the machine still acting as a motor, the 
currents circulating as in Fig. 2, the in- 
duced currents in fleld and armature 
(shown by arrows in Fig. 3) each tend to 


e 


1 2 3 
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neutralize the other, destroying the field, 
or nearly so, the armature being left prac- 
tically short-circuited with field winding, 
voltmeter and lamp, tae voltmeter as a 
result registering zero. 

I believe from the above cons:uerations 
that the voltmeter simply indicateu the 


pressure on the mains. 
R. C. HARRIS. 


The Crossing of an Arc and Alternating 
Circuit. 


Some interesting and puzzling phenom- 
ena, caused by the mistakes so frequent- 
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ly made by outside wiremen of inter- 
changing arc and alternating lines, are 
reported by Mr. W. H. Coleman, superin- 
tendent and treasurer of the Andover 
Electric Company, Andover, Mass. The 
circuits are shown in the accompanying 
drawing, the left-hand sketch showing 
the proper arrangement, and the right 
hand the lines as some telephone wire- 
men who rearranged them got them 
twisted. 

The results are best described in Mr. 
Coleman’s own words, as follows: 

“On the arc circuit there were 10 No. 12 
T. H. lamps, three 25 c.p. 13.22-volt 6.8 
ampere incandescents between the sta- 
tion and where the cross connections were 
made, and within a distance of a mile 
were those marked on the figure. Beyond 
this there were four arc and five more in- 
candescent lamps. Those nearest station 
and beyond the crossed district burned all 
right. Within the section the result was 
as follows: Incandescents 1 and 2 no 
noticeable change; the lights on the 
transformer H would burn all right fora 
short time and then seem to follow the 
action of regulator on arc machine. From 
transformer G the lights were about half 
candle power all the time, with no change 
up or down. Arc lamp Al was not up to 
candle power, but steady; arc A? burned 
all right. Incandescents 3 to 9 were most 
of the time very bright. 


AND ALTERNATING CIRCUIT. 


The voltage on alternating line 
1000, and that on arc 2250. The alter 
ing machine was a 100 kw. General F 
tric, and the arc an L. D. 12 G. E. 
machines worked all right, and no 
ble was experienced on any other se 
of line. I found the voltage on secor 
of transformer H from 109 to 100, 
down to 94, on transformer G from! 
41—time run from 6:30 P. M. to! 
No trouble from transformers or n 
since the date of cross connection, 
25, 1898. Should like to hear the o 
of your readers on the above mixtu 

W. H. CoL N 


— — ~ — 
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NY 
Electrical Catechism 


„ 

$04. What is an ohm- meter 
This is an instrument sometimes used 
for measuring resistance where it is de- 
sirable to test with a high voltage, but 
where none is available except as sup- 
plied by the testing outfit. It consists of 
two parts, a small hand dynamo capable of 
generating 100 volts or more, and the in- 
strument proper. The latter has two coils 
at right angles to each other, and a mag- 
netic needle, which takes a position be- 
tween the two coils according to the rela- 
tive currents in the coils. One coil is 


DIAGRAM OF AN OHM-METER. 


connected between the dynamo and one 
terminal of the circuit whose resistance 
is to be measured; the other coil is con- 
nected in series with a high resistance in- 
side the instrument so as to form a shunt 
across the main circuit, as shown in the 
figure. When the dynamo 1s operated, the 
current divides, part going through the 
coil C, and then through the main circuit 
whose resistance is to be measured, while 
the remainder goes through the coil P, 
and the high resistance R. The currents 
through the two coils are inversely pro- 
portional to the resistances in their cir- 
cuits, since the same voltage is applied to 
both, and therefore they attract the needle 
correspondingly. For a given voltage of 
the dynamo, the attraction of coil P is 
constant, while the attraction of coil C 
becomes greater as the resistance in the 
main line becomes less. The pointer at- 
tached to the needle will therefore move 
toward C as the resistance in the line be- 
comes less, and the scale may be divided 
to indicate the resistance in the main cir- 
cuit. 


$05. For what range of resistance is 
the ohm-meter suitable? 

It will measure resistances from about 
five meg-ohms (5,000,000 ohms) down to 
about 1,000 ohms. It is convenient for 
measuring the insulation resistance of 
wiring in houses that are not yet con- 
nected with the supply circuit. 


$06. What is a Wheatstone bridge? 

The Wheatstone bridge is an arrange- 
ment of resistances with a battery and 
galvanometer for measuring resistances. 
It usually consists of two “proportional 
arms”, of such values that one arm has 
one, ten, one hundred or one thousand 
times the resistance of the other arm. 
The third arm is divided into tenths, 
units, tens, hundreds and thousands of 
ohms. The resistance to be measured be- 
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comes the fourth arm. When the bridge 
is balanced, the unknown resistance has 
the same ratio to that of the divided arm 
as one of the proportional arms is to the 
other. 

307. What is the theory of the bridge? 

Suppose we have two conductors con- 
nected in multiple, and having a battery 
or other source of current applied to their 
terminals. The potential would fal] from 
one end to the other in each wire, and for 
any point in one wire, a corresponding 
point in the other can be found at which 
the potential has fallen the same amount. 
If a galvanometer is connected between 
these two points, no current will flow 
since there is no difference of potential 
between its terminals. We have a close 
analogy in the case of a river which di- 
vides and fiows around an island; the 
water at every point along a line across 
the river at the head of the island is at 
the same level; also every point in an- 
other line across the river at the lower 
end of the island is at the same level: if 
the water fiows along the two sides of the 
island without any sudden falls, for any 
point on one side of the island, we may 
find a corresponding point on the other 
side which has the same level; between 
these two points no current would flow 
if a canal were dug between the two. In 
the Wheatstone bridge the galvanometer 
circuit corresponds to the canal across 
the island, and when no current flows 
through the galvanometer it shows that 
the two ends of the circuit have the same 
potential. If then we know that one end 
of the canal is one-tenth of the total fall 
from the upper to the lower level, we are 
sure that the other end is at a corresponu- 
ing point. 

308. Give an example illustrating the 
principle of the bridge. 

To better fix ideas, we will take electric 
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110 volts 
THE CIRCUITS OF A WHEATSTONE BRIDGE. 


light currents and voltage, as indicated in 
sketch. By Ohm’s law, C = a thecurrent 


in A B D is 11055 = amperes; in A e D, 
110+110—1 ampere. The drop (E=C R) 
from 4 to B is 2X 45 290 volts; from A to 
C, 1 90 290 volts. Therefore, the drops 
to B and C being the same, the potentials 


at those points will be equal, and no cur- 
rent will flow through the galvanometer, 


G. That is, when a & d X, the bridge 
is balanced. This may be expressed, 
d 
z =- Xa, 
c 


In practice, the resistances of the two 
wires, c and d, are fixed in a certain ratio 
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for a given measurement (in this case, 
20:90, but usually as 10:100 or a multiple 
of 10), and the value of a varied until a 
balance is obtained. A commercial 
Wheatstone bridge is shown herewith, 
with the parts lettered to correspond to 
the above, z being the resistance under 
measurement. In this case, c is the left 
part of the upper row, d the right part. 
and the two lower rows correspond to a. 
If c were plugged for 1000, and d for 10, 
and if 1425 plugged in b brought a bal- 


aa 
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A WHEATSTONE BRIDGE. 


ance, then the value of x would ne 14.25 
ohms. 


309. Is it safe to use a bridge on a 110- 
volt circuit? 

Not ordinarily. The example given was 
simply to explain the theory. In prac- 
tice, only two or four volts are commonly 
used, although in measuring high resis- 
tances, it is sometimes desirable to use 
higher voltages. The current should be 
kept on only a very short time, in order to 
avoid heating the bridge and so changing 
its resistances. 

310. What range of resistances can be 
measured conveniently with a bridge? 

It depends largely upon the bridge and 
the galvanometer. The best bridges will 
measure from 0.000001 to 111,000,000 
ohms. Ordinary portable bridges will 
measure from 0.01 to 1,100,000 ohms with 
fair accuracy. 

311. Are bridges suitable for testing 
the resistances of armatures of large dy- 
namos? 

They are not usually considered accu- 
rate for such purposes, since the resis- 
tance when running is apt to be different 
from that when standing still; such re- 
sistances should always be measured when 
the machine is hot and carrying current, 
and for such work an ammeter and a low 
reading voltmeter are more reliable. 

312. Is a bridge suitable for testing in- 
sulation resistance? 

Not if the insulation is to be used for 
high potentials. The reasons for this are 
two: insulation for high potentials should 
be tested not so much for ohmic resis- 
tance as for its ability to stand the high 
potentials; again, the resistance with a 
low potential may be quite different from 
that with a high potential, on account of 
the electrostatic attraction between differ- 
ent parts bringing them closer together. 

$18. How should insulation be tested 
for high potentials? 

In testing apparatus at the factories, it 
is common to subject all parts supposed 
to be insulated, to a difference of potential 
several times that which they are to stand 
in use. 
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Queries and 
Answers; 


— ee a oo 


How can the ring for the ammeter de- 
scribed in the October, 1898, number of the 
American Electrician be permanently mag- 
netized without winding wire upon it 


By bringing the metal of the ring into 
contact with the north pole of a dynamo 
and rubbing the latter around to one pole 
of the ring and then pulling it off, follow- 
ing this by bringing the middle of the 
ring into contact with the other pole of 
the dynamo and rubbing it around to the 
other pole of the ring; the two processes 
being alternately repeated the ring can 
be fairly well magnetized. 

Three plates of a 12 ampere hour chloride 
accumulator loose capacity. Negative plates 
show no white deposit, but become a general 
blackish color with a slight deposit of black 
powder over affected parts. The rubber 
bands used to bind the plates together are 
dyed a rusty red at the four corners and 
this dyeing is only noticeable in the cells af- 
fected. The electrolyte is made from chemi- 
cally pure acid diluted with water supplied 
from a lime rock district. Can find no cause 
for the defect and the other cells in battery 
are in good condition. What is the trouble 
and remedy? A. M. 

The plates should be removed from the 


electrolyte and carefully scrubbed in clear 
water, using some cheap form of hand 
scrubbing brush. Care should be taken 
not to spread the negative plates of the 
elements too far apart, as they may be 
broken from the connecting strap, but if 
the work is done carefully the deposit re- 
ferred to can be removed. It is possible 
that the difficulty was caused by the wa- 
ter, and either rain water or distilled 
water should be used in its place. 

What current from a 110-volt circuit will be re- 
quired to heat a quart of water from 70 to 210 degs. 


in five minutes? What should be the size of the 
wire? A. L. S. 


a 
Taking the weight at 2 lbs., 2 (210—70) 
= 280 heat units will be required, which are 
equivalent to 280 X 778 = 217,840 foot- 
pounds. Dividing by 33,000 gives 6.6 h.p.- 
minutes, or 1.32 h.p. for five minutes. 
Since there are 746 watts in a h. p., 
we have 984.7 watts, or 9 amperes 
at 110 volts. Allowing for heat 
losses, probably 12 amperes would 
be required. The resistance will be 
110+-12=9.2 ohms. The gage of the wire 
will depend upon the temperature it will 
stand. No. 22 iron wire will probably do. 


What is a direct- current transformer? 
A. D. H. 


A machine for transforming a direct-cur- 
rent voltage—called usually a dynamotor 
or motor-generator. It may consist of one 
armature with two windings and two com- 
mutators, or two identical machines direct- 
connected, one running as a motor and the 
other as a generator, the motor voltage be- 
ing different from the generator voltage. 


What is the difference between cycle, pe- 
riod, frequency and alternations? A. R. B. 
Cycle and period are synonymous. The 


frequency is the number of cycles or 


ing considerations. 
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periods per second, and an alternation is 
half a period. A cycle refers to the time 
required by an alternating current to rise 
from zero to, say positive maximum, fall 
to a negative maximum and return to 
zero. 

How can the battery of a microphone and 
induction coil circuit be used for ringing a 


bell or buzzer at the other end of the line? 
W. E. C. 


This can only be accomplished when the 
line is short, so that the low voltage bat- 
tery used in microphones will deliver suf- 


Live 


gun OF Ground 


ficient current to ring an ordinary bell. 
The instruments should be wired accord- 
ing to the accompanying diagram, which 
is self-explanatory. 

Will I infringe any patent rights if I make 
and sell the field of a dynamo similar to 
that used on Wood arc machines? Also, 


what are the disadvantages of this field? 
R. G. P. 


No. The broad patent rights on all but 
a few peculiar types of fleld magnets have 
expired. The advantage of the Wood arc 
type is the support of the shaft in the 
yoke of the magnet without special pe- 
destals. The disadvantage is the neces- 


sity of taking down the fleld magnet to 


remove the armature. 


I desire to run three dynamos in parallel, 
two of the same size and one larger, for in- 
candescent lighting. Should I use the rheo- 
stats now in use to keep any one machine 
from taking more than its share of the load 
or will I need some other arrangement for 
the purpose? H. 8. C. 

Yes. The same rheostats will apply. 


Can you advise me of a table of the cur- 
rent carrying capacity of iron wire when 
used as a resistance in sizes from No. 4-0 
to No. 87 J. C. 

Round iron wire in such large sizes 18 


rarely used and probably no table of its 
carrying capacity has ever been published. 
In an article by Mr. P. M. Heldt in the 
“American Electrician,” March, 1897, the 
carrying capacities of sizes down to No. 8 
were given. The capacity of larger sizes 
can be readily estimated from the follow- 
The cross-section of 
wire doubles for every three numbers in 
the Brown & Sharpe gage, while the sur- 
face area per unit length doubles for every 
six numbers. For example: No. 5 wire 
has twice the cross-section of No. 8 and 
No. 2 has twice the cross-section of No. 5 
and twice the surface area of No. 8. To 
obtain a uniform dissipation of energy 
per unit surface area the carrying capac- 
ity may be assumed to double for every 4 
numbers in the gage, thus No. 4 wire 
would have twice the carrying capacity 
of No. 8, which is given by Mr. Heldt as 
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17 amperes in a wooden frame and 20 am- 
peres in an iron frame. 


Can you tell me if 1 h. p. delivered by a 
steam engine makes 746 watts? I have a 
two phase generator of 2200 volts and 68 am- 
peres. How can I tell what horse power it 


will take to run it up to 68 amperes? 
W. J. L. 


Theoretically 1 h. p. indicated upon the 
steam engine should give 746 watts, but 
practically there are many losses, so that 
only about 400 to 600 watts are obtainable. 
Small, inefficient machines give the lower 
figure, and very large generating sets the 
higher one. The dynamo will require 
theoretically 400 h. p. when giving 68 am- 
peres on each phase, practically about 450 
h. p. will be needed. 


Is it advisable to have the ground wire of 
an alternating machine in the same ground 
with that of an arc machine, and is an iron 
bolt driven in rock or stone a good ground? 

H. F. W. 


There is no objection to having the 
ground wires of any number of circuits 
connected to the same ground if the latter 
makes a good connection, but the ground 
which you describe certainly does not do 
so. In a stony or rock formation a good 
ground can be obtained by going down to 
the level of permanent dampness and lay- 
ing there a considerable surface of metal, 
such as old steel rails, sheet copper, old 
piping or similar second-hand material. 
This should be carefully connected by sol- 
dered joints to the wire from the switch- 
board, all such joints underground being 
painted to prevent their corroding. 

I have built a small series dynamo with 
an ordinary cast-iron shuttle armature. The 
machine works all right when excited by 
batteries, but otherwise it gives a small 
current and refuses to build up. What are 
the troubles? E. K. M. 

Very small machines with solid iron ar- 


matures, unless they have a very narrow 
air gap and run at a high speed, are only 
with difficulty made to build up at all. It 
would be well to try higher speeds and 
more turns of wire in the series field. It 
is more than likely that so much series 
field would be required that there woula 
be little energy left for the external load. 


What is the formula for calculating re- 
actance between wires of the same alter- 
nating current circuit and for getting the 
drop and potential in all lines? 

D. U. 8. 

The method of calculating the drop in 
alternating current lines having self- in- 
duction was described in the American 
Electrician” of June, 1897, by Ralph D. 
Mershon. ; 

What is the usual per cent. loss in watts 
in transforming a current? D. U. 8. 

Very large transformers of several hun- 
dred kilowatts have efficiencies at full 
load running up to 98% per cent., i. e., 


they lose only 14% per cent. of the power 


transformed. Small transformers of 20 
light and 40 light, etc., lose from 5 to 10 
per cent. at full load and a greater per- 
centage at lower loads. In ordinary house 


-to house service where only a few lamps 


are on during a short time in the evening 
while a transformer is wasting energy all 
day long, the average efficiency falls as 
low as 60, 50, or in extreme cases 40 per 
cent. 


* 
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CARBONS. 


FOR ARC LIGHTING, BATTERIES, TELEPHONES, 
BRUSHES, ELECTROLYTIC AND OTHER 
PURPOSES; HOW AND WHERE 
THEY ARE MADE. 


Carbon, in some form, is usually a 
prominent factor or element in every ma- 
chine or appliance employed for the pro- 
duction or use of electric energy. The 
human eye seems to be so designed that 
it is co-related to the light rays given 
off in the burning of carbon, so that this 
substance, in some form, has been em- 
ployed by men for light in all the ages, 
from the pine knot and animal fat in 
primitive times to the lat- 
est developments of mod- 
ern lamps, whether oil, gas 
or electric light. To tell 
how it is refined and fitted 
especially for electric ser- 
vice is the mission of this 
article. The facts which 
form the basis of the story 
were ascertained on a trip 
to Cleveland, where a visit 
was paid to the works of 
the National Carbon Com- 
pany, which are located 
near the western limits of 
the city. 

These works are of spe- 
cial interest, being, it is 
claimed, the best equipped 
and most extensive works 
devoted to this industry in 
existence. The buildings 
are of brick, seventeen in 
number, arranged in paral- 
lel lines, and cover twenty- 
three acres, in which about 
eight hundred men are em- 
ployed. The products are 
not by any means confined 
to lighting carbons, but 
embrace a great variety of 
chemical battery elements, 
as well as complete pri- 
mary batteries for all pur- 
poses; also telephone 
transmitter parts, includ- 
ing back plates, dia- 
phragms and their com- 
panion granules or carbon 
shot; also carbon motor 
and generator brushes, 
lightning arresters, rods 
and strips of various sec- 
tions, including those of large diameter 
employed as smelting electrodes and for 
electrolytic purposes. 

To write the full history of the mate- 
rial from which the ordinary lighting and 
battery carbons are produced, it would be 
necessary to visit the Pennsylvania pe- 
troleum wells, and ask of nature the se- 
cret of its production and then follow it 
to the tide-water refineries, for the ma- 
terial is known as coke and isa by-product 
of the process of oil refining, being the 
solid product or residuum that remains 
in the stills of the refineries after the oils 
have been evaporated. This is delivered 
to the carbon works by the car-load and 
comes in irregular chunks or bodies of 
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black porous material, somewhat lighter 
than coal-coke. This material is stored 
in great quantities in a long pile thirty 
feet high in the receiving department, 
which occupies one end of a long build- 
ing, the other end being occupied by the 
calcining retorts and cooling floors. 

It is first ground in a vertical bark mill 
to what is known as pea-size, and from 
this, by means of belt elevators, it is 
stored in large iron tanks above the re- 
torts. From these it is drawn into small 
iron cars which run along on top of the 


retorts and discharge their contents di- 
rectly into the calcining ovens, where it 


is subjected to a high temperature by the 


THE AUTOMATIC PLATING MACHINES. 


burning of gas, which is manufactured 
frem coal on the premises. The ovens 
are kept closed so that the material burns 
in its own gas, by which process all the 
volatile matter and other impurities are 
consumed, leaving the charge virtually as 
pure carbon. In the process of calcining, 
the gas is turned on or off by degrees, 
and, after cooling to a certain degree, the 
material is hauled out through doors in 
front and falls into a metal trough run- 
ning along in front of the retort, in which 
is a link belt conveyor, by means of which 
it is delivered to a point near the middle 
of the building, where it is again elevated, 
and by means of a conveyor directed 
along above a long iron floor, to which 
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it falls through flexible chutes, which, by 
being properly manipulated, deliver it in 
an even layer over the floor, where it is 
left to cool. 

From this floor it drops to a conveyor, 
which delivers it to an adjoining build- 
ing, where it is again elevated and de- 
livered to the grinding mills, of which 
there are a number, both vertical and 
horizontal, the latter of which are simi- 
lar to the burr stone mills employed in 
grinding grain. From these, by suitable 
conveyors, the powdered material is de- 
livered to a set of bolting machines by 
which it is separated into different grades, 
the coarser grades being returned and re- 
ground, as is also all scrap 
from imperfect carbons. 
Following the bolting pro- 
cess,the material is deliv- 
ered to the mixing room, 
where are a number of fron 
barrels or boxes, which re- 
volve like the rattlers used 
in foundries. These are 
heated by steam and in 
this process the binding 
material is incorporated 
with the carbon powder. 

The binding material is 
a product which has also 
been prepared by a special 
process and which has 
been ground and bolted in 
about the same manner as 
is the carbon. Being suit- 
ably mixed, the material is 
conveyed to a cooling de- 
partment, where it is made 
ready for the molding or 
forcing process. 

In the making of the 
lighting pencils two pro- 
cesses are followed; one is 
known as the molding pro- 
cess and the other the 
forcing. In the former the 
material is carefully 
weighed and then placed 
in the molds, which consist 
of grooved plates of steel 
containing from twelve to 
eighteen forms, depending 
upon the diameter of the 
pencils to be molded. An 
attendant carefully packs 
and adjust the material, 
then smooths it off with a 
straight-edge, but there is 
no excess of material, so accurate is the 
weighing process. The molds being in 
two parts, the second or upper part 
is now placed upon the powder and 
pressed down with the hand, when it 
is ready for the press. The mold- 
ers occupy little booths with tables on 
each side of a pair of endless chain con- 
veyors which run in opposite directions, 
and upon these the molders place the 
filled molds, which are then conveyed in 
the direction of the hydraulic presses. 
Before reaching the latter they are lea 
over a slow-running conveyor which 
passes through a furnace heated by gas, 
and when they emerge they are placed by 
an attendant upon the head of the verti- 
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cal plungers of the presses, of which 
there are two, one on each side of the line 
of conveyors. A second attendant ma- 
nipulates the valves, when the two parts 
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size of the rod or form depends upon the 
die; and, for making the lighting pencils, 
the material is forced out into grooved 
trays and broken off in lengths of about 


THE JUMBO FORCING PRESSES. 


of the mold are pressed together with 
great force and then released, when the 
attendant removes the mold and its con- 
tents from the press and places it upon 
the return conveyor, by which it is taken 
back and removed by each molder as his 
mold comes in position. 

The molds are returned still hot, and 
each molder, after removing the formed 
pencils, which are held together by a thin 
web of material, places them upon a cor- 
rugated pan, on which they are held 
straight until cool, and by which they 
are removed and conveyed to the strip- 
ping room. To refill the molds the at- 
tendant first gives them a coating of oil 
and then weighs out the material as be- 
fore described. There are a number of 
molders employed to each pair of the 
chain conveyors, and there are several 
pair of conveyors. In the stripping room 
the pencils are broken apart by hand and 
deftly fed one at a time into the strip- 
pers, which automatically draw them 
through very rapidly and shave off the 
portions of the web that may adhere to 
the sides of the pencils. At this work 
some of the hands become very expert, 
being able to break apart and feed into 
the machine more than a hundred pencils 
a minute. From this department the pen- 
cils go to the baking furnaces. 

We will now follow the material as it 
is formed by the forcing process; and, in 
this department, we find a number of 
presses which are large horizontal ma- 
chines called Jumbo presses, having cyl- 
inders of large diameter in which plung- 
ers are fitted and by which the material 
is forced through dies in the outer end of 
the cylinder. Before it is placed in the 
presses the material is formed into com- 
pact cylinders by hydraulic pressure; 
then these billets are fed one after the 
other into the cylinders of the press. The 


four feet, in which they are left for a 
time to cool, after which they are cut up 
into various lengths by being placed in 
a frame with suitable adjusting and cut- 
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The baking process follows and all 
types of carbons are subject to about the 
same degree of heat. The baking fur- 
naces occupy one of the largest buildings, 
covering perhaps six acres, which is pro- 
vided with three large brick smoke-stacks 
that provide a draft for the entire lot of 
furnaces. These furnaces are constructed 
of fire-brick and are provided with a re- 
movable arched roof; the roof being com- 
posed of fire-brick, but held in shape by 
means of bars of channel iron, and so de- 
signed that they can be removed and 
shifted about from one furnace to another 
by means of overhead traveling electric 
cranes. The furnaces are filled with the 
pencils, which are carefully piled in regu- 
lar rows with a thin covering of carboniz- 
ing material between the layers; and, 
when filled, the surface is covered with a 
kind of clay which vitrifies in the process 
of baking and covers the bed with a scale 
so that the gas which is employed as fuel 
does not come in contact with the carbon. 
The process of baking requires eight to 
ten days, and the fuel gas is manufact- 
ured on the premises. After being al- 
lowed to cool, the top of the oven is re- 
moved, when the pencils are lifted out 
by means of forks, not unlike hay-forks. 

Being placed on suitable racks, the car- 
bons are next delivered to the inspecting 
and sorting rooms, where they are care- 
fully sorted and tested for straightness. 
For this purpose they are allowed to roll 
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THE BAKING FURNACES, WITH CRANE FOR SHIFTING FURNACE LIDS. 


ting appliances. The same process is fol- 
lowed in forming the large rods employed 
for electrolytic purposes. Some of these 
are three inches or more in diameter. 


down the incline surface of a steel plate 
in such a position that the attendant is 
able to detect any crookedness in the pen- 
cil by means of the light rays that can be 
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seen between the plate and pencil. From 
thirty to forty hands are employed in 
this work. They are usually sorted into 
three grades, known as No. 1, No. 2 and 
culls; only the No. 1’s, however, are em- 
ployed for long pencils, the others being 
cut up into short lengths designed for 
use as the lower carbon of a lamp, being 
usually about seven inches in length, 
while the ordinary length of the long 
pencil is twelve inches, and in some cases 
fourteen. The culls and seconds usually 
provide enough of the shorter lengths, so 
that only the long pencils are molded or 
forced. Such pencils as have been formed 
by the forcing process have now to be 
pointed, and this is done by machines es- 
pecially constructed and said to be recent 
inventions, for. which patents have been 
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where they remain until thoroughly 
plated. Formerly the lighting pencils 
were plated in the same manner, but 
more recently new machines, entirely au- 
tomatic, have been installed. From this 
process the carbons are delivered to a 
traveling conveyor which connects with 
the packing room. 

The testing department, which is one of 
the most important in the production of 
pertect carbon, occupies a large room on 
the second fioor of one of the principal 
buildings, and here are provided a num- 
ber of arc lamps of different types, in 
which samples of pencils from each fur- 
nace are tested for life and efficiency, 
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THE UTILIZATION OF THE WASTE HEAT 
OF THE FLUE GASES FROM A 
STEAM BOILER, 


No greater waste occurs in modern 
steam boiler practice than that which is 
inherent in the employment of a chim- 
ney for the production of draft, namely, 
the loss of heat in the escaping gases. As 
the chimney depends for its action upon 
the maintenance of a temperature differ- 
ence between the internal gases and the 
external air, it is manifest that with a 
chimney this waste can never be elimin- 
ated. It may be palliated, it is true, by 
the building of higher chimneys, so that 
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INDUCED-DRAFT PLANT ON ELLIS & EAVES SYSTEM, WITH STURTEVANT FAN, AT AMERICAN LINE PIER, NEW YORK. 


applied for. In the same department are 
machines for accurately planing motor 
and generator brushes, in which a num- 
ber of brushes are clamped in position 
and are moved along against the face of 
an emery wheel. In the same department 
are the machines for filling the cored car- 
bons. The material for this purpose is a 
secret preparation, and is much like a 
thick metallic paint, and is ground and 
mixed in a speal designed machine, 
when it is forced into the cavity of the 
carbon under preat pressure on a hydrau- 
lic machine, in which the pencils are 
placed one at a time and filled about as 
fast as the attendant can put them in and 
take them out. 

Such pencils and brushes as require to 
be copper plated are taken to the plating 
departments, of which there are two, one 
for the brushes, in which the plating is 
done in the ordinary manner by suspend- 
ing the blocks in the electrolytic solution, 


there being suitable ray testing lenses for 
determining the light-giving rays. 

In order to complete the story of the 
manufacture of the battery and telephone 
elements, it will be necessary to return to 
the molding department, and here we find 
a large number of hydraulic presses of 
curious design and various shaped molds 
in which the great variety of designs are 
formed, the material in all cases being 
carefully weighed and packed in the, 
molds, when either a screw or hydraulic 
pressure is applied. In such batteries as 
have the cover and cup of carbon, the 
threads by which the two parts are 
screwed together are formed in the pro- 
cess of molding. Telephone diaphragms 
are molded in very thin sheets and cut out 
in round forms in the process. These va- 
rious forms, including the battery and 
telephone parts, are then baked or fired 
in about the same manner as described 
for the pencils. 


the same intensity of draft may be ob- 
tained with a lower stack temperature. 
But such means of providing for the utili- 
zation of the otherwise waste heat are ex- 
pensive. For instance, if, with an exter- 
nal temperature of 60 degrees and an in- 
ternal temperature of 500 degrees, suffi- 
cient intensity of draft is produced by a 
chimney 100 ft. high, it wili require a 
height of 175 ft. to produce the same draft 
when the temperature of the gases is re- 
duced to 250 degrees. In addition, the 
means provided for extracting this heat 


-will increase the resistance, and provis- 


ion for overcoming the same will have 
to be made by a still greater chimney 
height. 

The heat losses incident to the opera- 
tion of the chimney and the discharge of 
the flue gases at high temperature are so 


‘great as to always warrant a careful in- 
‘vestigation as to the possibilities of their 
‘reduction. Heretofore the feed water 
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economizer has been the best known ap- 
pliance for this purpose, but its utility 
is necessarily limited. It shows the 
greatest gain when the normal tempera- 
ture of the flue gases is high, or when 
the fuel cost is excessive. The lower the 
temperature of the flue gases the less the 
opportunity for saving, and naturally the 
less the cost of fuel per ton, the less will 
be the financial saving due to a certain 
percentage reduction in the quantity of 
fuel required to produce a given result. 
In other words, the fixed charges and 
operating expense upon an economizer 
may approach so closely to the saving 
resulting from its use, that its introduc- 
tion becomes questionable. 

To a large extent, the limitations of the 
efficiency of an economizer have been set 
by the chimney itself, because of its ina- 
bility to produce the necessary draft when 
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ders available for utilization practically 
all of the heat of the fiue gases, and the 
opportunity is presented for cooling them 
down to the lowest practicable tempera- 
ture. 

The waste which occurs in ordinary 
practice is sometimes startling. Messrs. 
Donkin & Kennedy found in 17 indepen- 
dent boiler tests that the heat lost up 
the stack when no economizer was used, 
ranged all the way from 9.4 per cent. to 
31.8 per cent. of the total heat of com- 
bustion. 

The theoretical losses incident to the 
burning of coal having a heat value of 
11,720 B. T. U., with 100 per cent. excess 
of air, are shown by the accompanying 
curve. Had the heat value been higher 
the temperature range greater, or the ex- 
cess of air over 100 per cent., this amount 
of course would be greatly increased. At 
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DIAGRAM SHOWING LOSS IN FLUE GASES AT DIFFERENT TEMPERATURES. 


the gases are sufficiently cooled to show 
a gain in economy. Any device which 
can produce the required draft without 
the waste incident to the operation of 
the chimney, must of necessity present 
claims for consideration. 

The fan stands as the most prominent 
factor in the production of artificial draft, 
and its prime claim for utility in con- 


nection with the abstraction of heat from 


the gases lies in its high efficiency as 
compared with a chimney. The chimney 
operates to move the air simply by dis- 
placement, due to the difference in den- 
sity, while the fan acts mechanically to 
cause the same movement. 

Under the ordinary conditions of boiler 
draft, the fan requires only about 1/75th 
part of the power, as measured in heat 
expenditure, that is necessary for the pro- 
auction of the same results by means of 
a chimney. In other words, the fan ren- 


a temperature of 800 degrees, with ordi- 
nary commercial coal, and an excess of 
air of 150 per cent., the waste 
amount to about 40 per cent. 
With the feed water economizer in- 
stalled in connection with a mechanical 
draft apparatus, Roney has shown results 
of which the averages for nine different 
plants are given in the following table: 


Degrees. 
Temp. of gases entering economizer.... 526.3 
Temp. of gases leaving economizer...... 269.6 
Decrease in temperature of gases........ 6.7 
Temp. of water entering economizer.... 150.4 
Temp. of water leaving economizer...... 297.1 
Increase of temperature of water,....... 146.7 
Fuel saving in per cent. 14.64 


Another means of utilizing the waste 
heat is coming into prominence in the 
form of the air heater or heat abstractor. 
The purpose of this device is to cool the 
flue gases and co-incidently to heat the 
air supplied to the furnaces. The limit 


would 
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of heat abstraction is, under these condi- 
tions, purely commercial in its character, 
that is to say, the gases should not be 
eooled below a temperature which will 
fail to show a financial gain when the 
fixed charges of the heat abstracting de- 
vice are taken into account. In 1881 and 
1882 were conducted the notable tests of 
J. C. Hoadley upon a special form of heat 
abstractor. All of the factors concerned 
were very carefully studied. It was pri- 
marily determined that a blower was 
necessary to produce the draft when the 
gases were reduced to minimum tempera- 
ture. The results of tests showed a re- 
duction to 162 degrees as the gases es- 
caped to the chimney, the cooling of the 
gases through 213 deg., and a warming of 
the air through 300 deg. The heat lost 
in the gases was thereby reduced to about 
5 per cent. of the total heat of the fuel, 
and about one per cent. of the steam was 
required for operating the blower. Since 


‘then many devices have been introduced 


for this purpose. 

In marine practice the Howden system 
has assumed prominence. In this device 
the gases pass through tubes placed in 
the uptake connections, while the air is 
by means of a fan forced across these 
tubes, and thence through a false front to 
the boiler furnaces. Tests on board the 
S. S. St. Louis showed a temperature in 
the funnel of 564 deg. and a resulting tem- 
perature in the air reservoirs of 263 deg. 
This device, as ordinarily introduced, is 
not particularly adapted for stationary 
work, although it may be specially ar- 
ranged for this purpose. 

Another form of heat abstractor illus- 
trated herewith is the Ellis & Eaves. This 
apparatus, shown here as applied to two 
marine boilers, consists of a series of 
tubes placed above the boilers. Through 
these tubes the air is drawn to the ash 
pits, whence it passes through the fire, 
the combustion chamber, the boiler tubes 
and the uptake, and thence around the 
heating tubes on its way to the fan. The 
fan operates on the induced principle, the 
gases passing through it, all objectionable 
action upon their part being avoided by 
water cooling the inner journal of the 
engine. 

The particular apparatus located at the 
American Line Pier, New York City, here 
illustrated, has shown a temperature of 
456 deg. at the fan outlet, and 315 deg. at 
the air downtake while burning 41.26 lbs. 
of coal per sq. ft. of grate per hour. 

Of course with this type of boiler the 
normal temperature of the gases is high, 
but there appears to be an opportunity for 
further development of an apparatus of 
this character which may be applied to 
any ordinary boiler, and will coinciden- 
tally decrease the temperature of the flue 
gases, increase the temperature of the air 
supplied, and facilitate combustion be- 
cause of the higher temperature of the 
air admitted. 

A device like this is adaptable under 
practically all conditions, but very evi- 
dently requires a fan for the production 
ef draft because of the great resistances 
introduced by the abstracting device. 
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THE PERFORMANCE OF WAGNER SINGLE 
PHASE MOTORS. 


An interesting series of tests has been 
carried out by students of the University 
of Nebraska, under the direction of Prof. 
R. B. Owens, with a 5 h. p. single phase 
motor, such as was described in the last 
issue of the American Electrician, built 
by the Wagner Electric Manufacturing 
Company of St. Louis, Mo. From the re- 
sults of these tests the following infor- 
mation has been gleaned. 

The motor was run with a Prony brake 
to determine its output and was supplied 
through a Weston wattmeter to determ- 
ine its input in energy, and a Siemens 
dynamometer and Weston voltmeter to 
determine its apparent input, and hence 
its power factor. The speed was meas- 
ured by an indicator consisting of a small 
magneto generator and voltmeter, and 
the slip was determined by means of con- 
tacts on the motor and generator and a 
bell circuit connected through both in 


such a way as to audibly indicate the 


number of revolutions lost per minute. 
The curves of efficiency, power factor, slip, 
etc., with different loads were determined 
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In general it is obvious that the ma- 
chine will operate satisfactorily over a 
range of pressure from 100 to 125 volts, 
as wide as that allowable in direct cur- 
rent shunt motors. The iron losses were 
measured at different voltages with the 
rotor standing still and the brushes re- 
moved, so that there could be no currents 
through its windings. They showed for 
104 volts a value of 200 watts, or about 
5% per cent. of the rated output of the 
machine. It should be noted, however, 
that the iron losses would be likely to be 
less with the motor running, owing to the 
fact that the frequency of alternations im- 
pressed upon the rotor in that case would 
be comparatively small. Unfortunately 
the starting torque, the current required 
therefor and its power factor were not 
recorded with the motor in its starting 
condition, viz., with the armature run- 
ning on the repulsion principle. The re- 
port states, however, that the motor is 
tble to pull up from standstill more than 
50 per cent. overload with no excessive 
increase over full load current.“ 

An interesting property brought out by 
the tests was the fact that the efficiency 
of the motor when hot reached a higher 
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THE USE OF ELECTRICITY IN THE MIN. 
ING AND HANDLING OF BITUMINOUS 
COAL. 


History shows that in 1828 the first coal 
was mined and offered for sale as fuel in 
the State of Ohio. But great difficulty 
was experienced in supplanting wood as 
a fuel by coal, owing to the great abund- 
ance of the former, and it took twenty 
years to get coal used to any extent for 
house heating or steam purposes. A sim- 
ilar difficulty has been experienced in sup- 
planting tne old methods of mining by 
modern electrical machinery, but now this 
new power is finding a welcome in this 
field, both by the operators and miners, 
and is already in use in bituminous mines 
in Pennsylvania and Ohio to a greater 
extent than is generally supposed. 

The creait for the introduction and use 
of electrical appliances in coal mining is 
largely due to the efforts of the Jeffrey 
Manufacturing Company of Columbus, 
Ohio, which is an extensive manufacturer 
not only of electrical coal cutting and 
handling appliances, but also of elevating 
and conveying machinery for all pur- 
poses. 
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CURVES SHOWING THE ACTION OF A SINGLE PHASE INDUCTION MOTOR AT SEVERAL VOLTAGES. 


for 70, 80, 90, 100, 104, 110 and 120 volts; 
three of these, viz., those at 70, 104 and 
120 volts, being reproduced herewith to 
give an idea of the effect of voltage varia- 
tions on induction motors. 

It will be noted in general that the load 
which the motor will carry increases with 
the voltage, the slip, for example, being 
4 per cent. with a load of only 2% h. p. 
at 70 volts, a load of 6 h. p. at the normal 
voltage, and a load of over 7 h. p. at the 
highest voltage. The efficiency at normal 
voltage rises to 78 per cent., the same 
value being reached at the higher voltage, 
but only at a higher load, which might 
be expected from the increased iron losses 
with the increased density of high volt- 
age. The maximum efficiency at the low 
voltage is only 70 per cent. 

The power factor reaches almost ex- 
actly the same maximum value, about 88 
per cent., at all voltages, but, as might be 
expected, this maximum is reached at 
higher loads on the higher voltages, owing 
to the fact that they require a greater 
magnetizing current and therefore a 
greater energy current must be introduced 
to bring up the power factor. 


value for practically all loads than when 
cold, the difference amounting to some 
2 to 3 per cent. This was perforce as- 
cribed to reduced iron losses in the hot 
condition, as the copper losses must nec- 
essarily be higher and friction, windage, 
etc., the same. 

Tests were also made to determine un- 
der different conditions the distribution 
of the flux over the air gap of the ma- 
chine. This was accomplished by means 
of test coils wound on different portions 
of the stator and determinations of the 
instantaneous e. m. f.’s generated in them 


dy means of an adjustable contact on the 


generator and the usual battery compen- 
sation and telephone indicator. The tests 
showed a remarkably true rotating field 
with the rotor running light, there being 
no discernible difference between the 
magnetic strength at different angular po- 
sitions. 

While the tests, owing to difficulties 
which arose, were not completely worked 
eut to determine the distribution under 
loads, they indicate an elliptical distribu- 
tion of the magnetism, not differing seri- 
ously from a true circular rotary field. 


The most interesting of these appli- 
ances are the cutting machines, which 
make an undercut at the base of the vein, 
when the drilling is done near the top, so 
that the face readily breaks down by the 
use of explosives. The under cutting ma- 
chines are made in two types, known as 
17A and 16A, being distinguished by the 
motors employed. The former is made 
for use in thick veins of coal, or in veins 
from thirty inches in thickness up, and 
the latter in veins down to twenty inches. 
The same motor operates the cutter, and 
propels the machine along the track, when 
necessary to move from one chamber to 
another. These machines are shown in 
one of the accompanying figures and con- 
sist of a low steel frame work, with guides 
and with a shifting platform which car- 
ries the motor and the cutting tools. 
These consist of an endless chain or 
belt that travels around the edge of the 
platform, being held in position by guides, 
and which carries at short intervals chis- 
eled cutting points or knives, set alter- 
nately at an opposite flaring angle. The 
frame being in position with the work- 
ing end towards the face of the vein. it 
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is anchored and braced by means of dogs 


and jacks against the roof, when the chain 
is set in motion by power from the motor, 
and the platform is gradually moved for- 
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A machine of this description replaces 
about twenty miners, as the output of 
coal per miner by the old method, when 
the vein is reasonably deep, is from four 


A MINE LOCOMOTIVE. 


ward by a rack and pinion, forcing the 
cutter chain into the face of the vein, 
and so making an undercut about four 
inches high, and with the large machine 


to six tons a day, while a machine will 
mine from 100 to 150 tons in the same 
time. The vertical cuts are made with 
a similar machine, only the cutting chain 
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which the cutters are inserted in a cir- 
cular disc or cutting wheel, and which is 
designed to work in a circular chamber, 
and cuts a continuous channel all around 
the face of the vein. . 

The drills are operated by means o 
a small motor, mounted on a standard, 
or an extension rod, which is supported 
in a vertical position between the roof 
and fioor of the chamber, and by means 
of gearing drives a thimble through which 
the drill is forced as it revolves, and 
which can be adjusted to any angle. 

The electric locomotives are made in 
different sizes, weighing from two to fif- 
teen tons. These are designed to give 
a draw bar pull of from 500 to 6000 
pounds, and to haul a number of loaded 
cars, depending upon the grade, equal on 
the level to a gross load of 180 tons. The 
frame work of the locomotives is made 
of cast beams, and the largest machines 
are about thirty-nine inches in height, 
and of any gauge from 17% inches to 
standard. The wheels are about 28 in. 
in diameter, with standard journal boxes 
and running gear. The power is trans- 
mitted to the axles by a single reduction 
gear, in about the same manner as in 
street railway practice. In some cases 
the operator is located at the front end, 
and in others at the middle. The brakes 
are of the automatically locking screw 
type, and the controllers of the cylindri- 


cal type, with series parallel attachment, 


and are worked by a lever, with the re- 
sistance arranged in steps, to give uni- 
form acceleration in starting a load. The 
trolley wire is supported from the roof 


A MOTOR DRIVEN CUTTER. 


seven feet deep and forty-four inches 
wide. The time required for such a cut 
is about five minutes, when the platform 
is withdrawn and the position changed. 


is placed in a vertical position and cuts 
a channel up and down in the face of the 
vein. There is also a third type of ma- 
chine, known as the long wall type, on 


A MOTOR DRIVEN DRILL. 


by malleable iron barbed split bolts, 
which are readily adjusted, and the insu- 
lation is of a water-proof pattern, with 
an air space and a hood to shed water. 
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WATER WHEELS FOR HIGH PRESSURES. Fig. 1 illustrates the case and gates ofa dividual gate being moved by a rod con- 
56-in. Samson turbine, in which it will necting with a thimble which surrounds 
It is not the purpose of this article to be noted that the gates, which are bal- the main shaft. In Fig. 2 is shown the 
follow the evolution of the turbine and . | 

the still more modern jet wheel, from the 
crude paddle wheel of our ancestors, but 
rather to illustrate and describe the types 
of wheels which are now common in the 
public eye and especially those made by 
James Leffel and Company, Springfield, 
Ohio, with notes as to where and how 
they are made. This firm has been en- 
gaged in the manufacture of turbine 
wheels for thirty-eight years and is still 
in the forefront of manufacturers of this 
class of wheels, both as to quantity and 
perfection of design, as is shown by its 
Niagara type of wheel. The works are 
located in the suburbs of Springfield and 
include a number of large brick buildings 
conveniently arranged along the lines of 
two steam railways. The main machine 
shop is a building 340 feet by 60 feet, and 
is equipped with heavy iron working tools 
of almost every description, for it should 
be remembered that the company provides 
the complete equipment of a power plant, 
including the wheels, penstocks, shafting, 
gears and rope transmission pulleys, and 
ordinarily employs about 150 hands. 

The output embraces three types of the 
Leffel horizontal and vertical turbine, 
known as the Standard, Special and Sam- 
son, beside the jet type, better known as 
the cascade or impact wheel, which is es- 
pecially designed for heads from forty anced, are placed in the periphery of the design of the runner, or wheel proper, 
to 2000 feet and upwards, these types em- case and are made of either bronze or which is mounted within the case. The 
bracing over 160 different styles and mod- steel, depending upon the service for curves and shape of the buckets or fiukes 


FIGS. 1 AND 2.—THE CASE AND RUNNER OF A SAMSON TURBINE. 


ELECTRIC MINING PLANT, 
4 CASCADE WATER WHEELS 


730 FT HEAD. 
JAMES LEFFEL?CO. sramcrico. o. 


FIG. 8.—A NUMBER OF CASCADE WHEELS COMPLETE WITH PIPING. 


ifications. Besides the wheels the output which they are designed. The gate oper- are so designed as to give the greatest 
includes the Leffel type of engines and ating mechanism is also shown, the power economy, having reached 85 per cent. of 
stationary and portable boilers. being supplied to the small shaft, each in- efficiency at seven-eighths gate. | 
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and Appliances 


JENNEY UNIVERSAL MOTORS. 

The accompanying cuts illustrate the 
new type of motor recently perfected and 
placed on the market by the Jenney Elec- 
tric Manufacturing Company, Indianapo- 
lis, Ind. On account of the construction 
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of this motor the company has styled it 
the “Universal” type. Fig. 1 illustrates 
the motor mounted in the usual manner, 
With the supporting base on the under 


FIG. 2. —GEARED MOTOR WITH BASE IN 
` * VERTICAL POSITION. 


side, and with standard pulley on arma- 
ture shaft. Fig. 2. illustrates the motor 


bolted to side of post, and with back 
gear. 


- special 
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‘It will be observed that the frame of 
the motor is spherical, and provided with 
two circular bands which are turned true 
to gauge, and drilled uniformly all around 
the bands to enable the supporting foot 
to be attached at various angles, so that 
the motor can be attached to ceiling or 
side wall, either right or left handed, and 
at various other angles. The supporting 
foot can be made in any special shape de- 
sired to enable motor to be coupled to 
machinery. The bearings for 


the back gear are also drilled so that 
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. 1.—BELTED MOTOR UPRIGHT ON BASE. 


same can be attached to the body of mo- 
tor frame at any positfon desired. 

The makers claim the great advantage 
in this arrangement is that a very slow 
speed can be obtained from the back gear 
shaft with a comparatively small motor, 
which results in the cost of outfit being 
very much less than is the case where a 
large motor frame is wound to obtain 
slow speed, and the efficiency of motor 
is also very much higher. 

The back gear enables slow speed to 
be obtained directly from motor, with- 
out the necessity of a countershaft and 
extra belt, which are expensive as well 
as troublesome to maintain. 

Where motor is to be installed in dirty 
places and exposed to flying particles, the 
heads are entirely housed. 

These motors are multipolar, having 
four poles, and are constructed with 
wrought iron field cores, and the slotted 
core type of armature. The armature 
windings are form wound and insulated 
before being placed on armature. The 
parts of this machine are interchange- 
able and the bearings self-oiling, the 
same high grade of workmanship being 
maintained throughout as has won for 
the ‘“Jenney” apparatus such a high repu- 
tation. 

These machines are now made in sizes 
from ½ to 6 h. p. inclusive, for both mod- 
erate and slow speeds and for all stand- 
ard voltages, and the company reports 
that it will soon be in shape to furnish 
this same type of machine in larger 
sizes. 
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A LUNDELL DIRECT COUPLER GENEHATOR. 

The illustration shows a Lundell gener- 
ator driven by direct connection to a 
Forbes marine type engine. The rating 
of the generator shown is nominally of 8 
kw. capacity, when running at a speed 
of 500 r. p. m. The set from which this 
photograph was made has been installed 
on the steam yacht Postmaster General,” 
now doing duty in New York Harbor. 


ar „ 


A DIRECT COUPLED MARINE TYPE GENERATING SFr. 


When the plant was installed an exhaust- 
ive test was made, which showed that 
the apparatus is capable of developing 
10.8 kw., sufficient to supply 216 lamps. 
The primary qualities in a direct-con- 
nected set for marine work, especially in 
yachts and similar classes of vessels, are 
compactness, light weight, ability to stand 
overloads and accessibility, which are 
met in this set, of which the total weight 
is only 1050 lbs., or about 100 Ibs. per 
kw. output. The amount of space taken 
is small, being 27 in. wide by 6 ft. 2 in. 
long, the height being 38 in. 

The ability of the generator to carry 
an overload, without sparking at the 
brushes, is due to the series wound arma- 
ture and the use of a single field coil, 
which magnetizes all the different fleld 
poles to the same degree of intensity. 
The magnetic circuit is very short, re- 
quiring less copper to energize the field, 
and thus conduces to high efficiency. 

The Sprague Electric Company, New 
York, is supplying these direct connected 
types in the following sizes, 8 kw., 16 kw. 
and 32 kw., generating current for 160, 
820 and 640 lamps respectively. 


A SERIES GOVERNOR BOARD. 


A marble switchboard panel fitted for 


the control of the current to a series cir- 
cuit of incandescent lamps eonzected 
across constant potential mains is shown 
in the adjoining figure. The peculiarity 
of this board is the fact that the main 
steps of the regulation are effected by 
flexibly connected plugs, of which there 
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are three, fitting into six jacks. These 
are connected with transformers giving 
various different voltages in such a way 
that by combinations of the various plug 
positions and movements of the rotating 
switch in the lower right-hand corner 


A SWITCHBOARD PANEL FOR SERIES INOAN- 
DESCENT CIRCUITS. 


the circuit can be adjusted in one lamp 
steps for any number of lamps from one 
to 40 per cent. overload. The board is 
also equipped with an enclosed fuse, am- 
meter and pilot lamp. It is constructed 
by Sheehan & Hewitt, Newburgh, N. Y. 


JUNCTION BOXES AND DISTRIBUTION PANELS. 


The following illustrations represent 
the new type of junction box manufact- 
ured by Johnson & Morton, Utica, N. Y. 

The tablet board containing the fittings 
of the box is removable and can be placed 
in the box after all the wiring is installed 
and after the interior finish of the build- 
ing is completed, thus preventing any pos- 
sibility of damage to the finish of the visi- 
ble parts of the box. The concealed wir- 
ing pocket allows the wires to be brought 
in through the back, top, bottom or sides 
of the box, as may be most convenient, 
making the box standard independent of 
the location of outlets. 

All of the branch circuits are supplied 
with detachable fuse holders, consisting 
of insulating bars with heavy copper ends, 
which make sliding contact in substantial 
jaws. The use of this holder enables the 
replacing of fuses while current is on the 
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box, without danger of short circuiting or 
burning. The boxes are all standard 
width regardless of the number of cir- 
cuits, and are so designed that they will 
fit between the uprights in ordinary wood- 
en buildings without any cutting. 

One cut shows a standard box contain- 
ing a six-circuit tablet board with main 
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PANEL BOX WITH KNIFE SWITCHES, FUSES 
AND METER CONNECTIONS. 


switch, but with no branch switches. It 
is intended for use at distributing points 
when it is desirable to disconnect the cir- 
cuits supplied from the box and have the 
switch, fuses and all conducting parts un- 
der lock and key. 

Another box is made of the same type, 
but provided with branch circuit knife 
switches and meter connections. This 
is intended for use in dwellings and small 
installations. The service mains are 
brought to the main fuses and switch, the 
current passing from here by means of 


TABLET BOARD WITH ONE MAIN SWITCH., 


the meter connections through the meter 
and back to the bus bars of the box. This 
complies with the underwriters’ require- 
ments for main entrance switch and cut- 
out, permits the use of a meter and con- 
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centrates all parts in the junction box. 
The branch circuit knife switches permit 
the disconnecting of any circuit and all 
parts are under lock and key. The ar- 
rangement of the main switch and meter 
connection can be supplied with any of 
the boxes whether they have branch 
switches or not. 

The other cut shows a standard box 
adapted for use in public buildings of me- 
dium size, such as school houses using 
commercial power. It contains main 
switch with fuses and connections for the 
meter, and two knife switches, each con- 
trolling three branch circuits supplying 
different sections of the building, also four 
branch circuit flush switches for control- 
ing circuits in the immediate vicinity of 
the box. The main switch and section 
switches can not be tampered with when 
the door is locked, but the panel of the 
door being of glass can be easily broken 
in case of an emergency when it is neces- 
sary to shut off the current. This ar- 
rangement combines a distributing board 
and junction box in a most convenient 
and economical manner. 


MOLONEY TYPE A TRANSFORMERS. 


Working on the general principle that 
perfection in one line is attainable only 
by excluding all other lines, the Moloney 
Electric Company of St. Louis, Mo., de- 
votes its efforts exclusively to the con- 
struction of its type A transformers. The 
instrument is of the core type, with a 
cover divided in a vertical plane, as the 
illustration shows, and without an inte- 
rior terminal plate; the change of con- 
nections to obtain 50 or 100 volts second- 


VIEW OF TRANSFORMER, SHOWING 
HANGER. 


ary or 1000 or 2000 volts primary being 
effected outside the case. It is modestly 
rated so that it can stand an overload of 
25 per cent. The cores are compressed 
under a very high pressure and the wind- 
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ing put on under an unusually high ten- 
sion in order to eliminate any vibration of 
the parts with the alternating magnetism 
which might eventually fray the insula- 
tion. 

The transformer is mounted on a sim- 
ple hanger, readily attachable to cross 
arms or cleats and with each transformer 
order the company gives a pair of single 
pole non-arcing fuse blocks, having out- 
side connections. The company also en- 
courages the testing of transformers by 
consumers, and to assist this has pub- 
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A CON VENIENT FIRE POT OR TOROE. 


lished a pamphlet of instructions which 
it will be pleased to send to those inter- 
ested. 


A CONVERTIBLE FIRE POT AND TORCH. 

A fire pot for which the claim is made 
that it will work satisfactorily in the 
heaviest wind is shown in the accom- 
panying illustration. A kettle of solder 
and a pair of soldering irons can be 
reated at the same time, or the top sec- 
tion may be removed, converting the fire 
pot into a torch or brazing fire. The bur- 


‘ 
A VIEW OF THE UNDERGROUND PIPING, SHOWING METHOD OF COVERING. 


ner hangs on a swivel, so that it may be 

turned in any direction desired, and has 

a cast generator. It is made by the Clay- 

ton and Lambert Manufacturing Com- 

pany, Ypsilanti, Mich. 

THE DISTRIBUTION OF EXHAUST STEAM FOR 
HEATING PURPOSES. 


The development and utilization of by- 


products in many manufacturing lines 
have often quite revolutionized the indus- 
tries, owing to fact that the by-products 
have often proven nearly as valuable, and 
in some cases more valuable, than the 
main product. 

Central station work is fundamentally 
the manufacture of one form of energy, 
electric power, from another, fuel, the 
processes through which the energy pass- 
es giving several by-products. The great- 
est and most valuable of these is the heat 
usually thrown away in the exhaust steam 
from the engines. It is well known that 
the average engine only transforms into 
mechanical power about 10 per cent. of 
the energy given to the steam by the coal. 
The other 90 per cent., as a rule, is thrown 
away in the exhaust, while near the cen- 


THE PACKINGLESS EXPANSION JOINT. 


tral station may be many low pressure 
steam heating plants with their unecon- 
omical boilers and high cost of attend- 
ance generating what is thrown away at 
the station. 

In condensing plants a slightly higher 
percentage, five to ten, of the heat energy 
in the steam is converted into mechanical 
work, but when the exhaust steam at or 
near atmospheric pressure can be sold for 
anything like the value of the equivalent 
fuel the loss due to non-condensing is 
many times refunded. 


The American District Steam Company, 
Lockport, New York, has worked for 
years on the system designed by Mr. Bird- 
sill Holly and has brought to great per- 
fection the details by which the troubles of 
underground steam distribution are over- 
come. These troubles are condensation, 
leakage and expansion and contraction. 

The system consists fundamentally of 
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lap-welded wrought iron pipe, surounded 
by a l-in. air space in bored white pine 
logs, lined with tin and coated with as- 
phaltum, sometimes being further cov- 
ered with 3-ply tar roofing felt. At inter- 
vals and especially where services are 
taken off, these pipes are coupled through 
special expansion joints with no sliding 
contacts, the expansion being taken up in 
flexible diaphragms so that no manholes 
are necessary to allow the packing to be 
attended to. The lines are laid with spe- 
cial care for drainage and have a tile 
drain pipe below them to carry off the 
drips. 

The services are led throug special re- 
ducing valves by which the pressure in 
the house system may be kept constant 
and also through meters ingeniously de- 
signed by Mr. Holly, wherein the steam 
impringes upon blades like those of ane- 
mometers, the speed being controlled by 


THE STEAM METER. 


blades or fans in water to act as a brake. 
From such a meter the steam passes to 
direct radiators and from them to a cool- 
ing coil, over which cold air enters the 
house to give indirect radiation and ven- 
tilation. This extracts practically the last 
vestiges of heat from the condensed wa- 
ter, which is then trapped to the sewer. 

In a paper presented by Dr. M. M. Fen- 
ner before the last annual convention of 
the New York State Street Railway As- 
sociation the results of the application of 
this system at the power station of the 


Dunkirk & Fredonia Railroad were given. 
Six per cent. dividends were paid, of 
which 3 per cent. came from the sale of 
exhaust steam, the steam being sold at a 
rate based upon the cost of equivalent 
fuel at $4 per ton of anthracite, or at a 
flat rate of $3 per 1000 cu. ft of space heat- 
ed. Figuring roughly that the exhaust 
steam per h. p. continuous would heat 
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10,000 cu. ft. of space in average buildings, 
this amounts to an income of about $30 
per h. p. per season. 


THE VAN DORN AUTOMATIC COUPLERS. 
Following the lead of steam railroads, 
which have long ago discarded pin and 
link couplers for the passenger service, 
the street railways are rapidly adopting 


DRAWBAR HEADS OF THE VAN DORN COUPLER. 


automatic coupling. The accompanying 
illustrations show devices of this nature 
made by the W. T. Van Dorn Company, 
Chicago, III. The first figure shows two 
of the draw bar heads closely coupled to- 
gether, in which is clearly shown the two 
pin holes to each head by which the wear 
is distributed. The coupling bar is a sep- 
arate piece and can be placed in either of 
the draw bar heads, so that when forced 
into the opposite head the springs therein 
will yield sufficiently to allow the hook to 


COUPLER WITH BALL JOINT ATTACHMENT. 


pass around the pin and fasten it. Each 
head has two or more springs constructed 
so as to do away with any liability of dan- 
ger when coupled to any other class of 
couplers or the ordinary link. 

The other illustration shows a coupling 
connected to the Van Dorn improved ball 
joint attachment, giving perfect flexibility 
in all directions and a ready means of ad- 
justing the length. The ball of the joint 
is fitted with a pin so that the coupler 
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cannot turn over. These couplings are 
made in ten sizes and styles adapted for 


surface, elevated, mining, dump or any 


other standard style of cars. 


A PORTABLE PHOTOMETER FOR CENTRAL 
STATIONS AND LAMP SALESMEN. 
Now that lamp buyers have become too 
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critical to accept any incandescent lamp 
as having the candle power, voltage and 
efficiency marked on its label, the need 
of a means of testing is imperative. In 
the last issue of the American Electrician 
directions were given for the construc- 
tion of a photometer, resembling closely 
that described below. The instrument 
complete is put on the market by the 
Electric Motor & Equipment 
Company, Newark, N. J., 
successor to the Newark Or- 
namental Iron & Sign Works, 
the well known makers of 
electrically illuminated 


signs. 
The photometer is a knock- 
jJown instrument, 5 ft. in 


length when extended and 
capable of being packed into 
a space 24 ins. long by 6 ins. 
wide and 9 ins. high, and is made up in 
two styles, one for central station use and 
the other for salesmen, the former being 
somewhat stronger and the latter lighter. 

The working standard of light is a du- 
plex oil lamp, which is calibrated by the 
simple use of a primary standard placed 
in the socket in which the lamps are test- 
ed. These primary standards are special 
lamps made by the General Electric Lamp 
Works, seasoned and of low efficiency, and 
hence undergo very slow changes. By us- 
ing one of these for a mo- 
ment or two the oil lamp can 
be adjusted to the proper 
brilliancy at which it will run 
for hours without re-calibra- 
tion. 

The spot box is of the reg- 
ular Bunsen grease spot type, 
with inclined mirrors and 
working over a celluloid 
scale. A small German silver resistance 
coil provides suitable means for adjusting 
the voltage over a range of about 15 per 
cent. Owing to the fact that the influence 
of extraneous light is more or less bal- 
anced out by the calibration of the work- 
ing standard against the primary stand- 
ard, placed in the position which the 
lamps to be tested subsequently occupy, 
no specially prepared dark room is nec- 
essary. The weight of the portable in- 
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A PORTABLE PHOTOMETER. 


strument- is reduced to 12 pounds, com- 
plete in a canvas carrying case. 


THE CLEVELAND AUTOMATIC TIME SWITCH. 

The value of a reliable switch for turn- 
ing on and off lights at predetermined 
times, particularly for use on street lamp 
posts worked from constant potenial cir- 


cuits carrying commercial loads, is self- 
evident. 

A new switch of this type is that shown 
in the accompanying illustration and 
made by the Cleveland Electric Company, 
Cleveland, Ohio. It consists primarily of 
an 8-day Seth Thomas clock, fitted with a 
24-hour stem on which is centered a time 
dial and two independent pointers. The 
contact of one of these with an appropri- 
ate piece closes the circuit through a sol- 
enoid, which operates the switch, the 
movement of its armature immediately 
breaking the circuit with the pointer by 
moving the piece with which it makes 
contact. The same motion places in posi- 
tion the appropriate contact for the other 
pointer, which in turn is removed and the 
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AN AUTOMATIC TIME SWITCH. 


circuit broken as soon as the reverse opcr- 
ation of the main switch is made. 

The Cleveland Electric Company also 
makes a high tension series arc cut out. 
The affairs of the company are under the 
Management of Mr. Edwin M. Smith, a 
novice in the electrical field, but with an 
inclination to enlarge the circle of his ac- 
quaintances. 


A COMBINED MAXIMUM DEMAND AND IN- 
TEGRATING METER. 


The great interest taken among central 
stations in discount systems based upon 
the ratio of the average to the maximum 


demand has brought out several instru- 
ments for indicating the maximum cur- 
rent used on circuits, in addition to the 
usual integrating meter for showing the 
average demand. A device for combin- 
ing the two indications in one instru- 
ment is shown in the accompanying draw- 
ings; a meter built on this principle being 
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shown complete in the half-tone illug- 
tration. . 

The upper or motor part of the shaft 
of the meter drives the lower or dragging 
disc part through a spiral spring 7, which 
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them the Jypco, a cut of which is here 
shown. 

This burner is made out of one solid 
piece of brass, with a spiral spring elec- 
trode attached to burner arm, making it 


DETAILS OF A COMBINED INTEGRATING AND MAXIMUM RECORDING METER. 


is shown separately in Fig. 4. The de- 
flection of this spring is proportional to 
the drag of the motor upon the brake disc 
and consequently to the load drawn 
through the meter. Fixed to the upper 
shaft is a fine ratchet, 11, and on the 
lower shaft is a pawl engaging therewith 
so that the spring once defiected cannot 
restore itself; thus the maximum load 
upon the meter will cause a maximum 
defiection of the spring, which wail re- 
main until the pawl is released from the 
ratchet by hand. This reflection will be 
indicated by the pointer, 6, upon a scale 
on the edge of the brake disc, which is 
clearly shown in the photographic repro- 
duction. | 

To prevent sudden brief overloads from 
recording themselves the lower end, 13, 
see Fig. 2, of the upper section of the 
shaft is seated in a deep cup filled with a 
small quantity of viscous material which 
acts as a brake against sudden relative 
movements of the two shafts, but yields 
to continued stress. It is interesting to 
note that in this material there is so little 
friction of rest that the indicator will 
move with less torque than that required 
to revolve the disc. The increase in 
weight of the revolving parts in the case 


of a Thomson meter is only about 4 per 


cent. The instrument is the design of 
Mr. Edward S. Halsey, 139 Adams Street, 
Chcago. 


AN ELECTRIC GAS LIGHTER. 


Among the many inventions for light- 
ing gas by electricity, the most used is the 
valve pendant burner, of which there are 
quite a number on the market, among 


easy of operation. The special feature of 
this burner Is the pull back spring, which 
unlike spiral springs, exerts no tilting 


MAXIMUM RECORDING DEVICE COMBINED WITH 
THOMSON WATTMETER. i 


strain on the valve; also the arrangement 
used for preventing short circuits, which 
not only makes the burner ground proof, 
but prevents leakage of gas resulting from 


rangement of the parts. 
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any accident that may happen to the 
burner. 

It is manufactured by Messrs. John Y. 
Parke & Co., Philadelphia, who also make 
all kinds of common, acetylene and in- 
candescent gas lighting appliances. 


THE OTIS FEED WATER HEATER. 

A surface heater and purifier of the tu- 
bular type in which the exhaust steam 
passes through the tubes and the feed 
water circulates around them is shown in 
partial section in the accompanying illus- 
tration, which clearly illustrates the ar- 
The exhaust en- 
ters at the top and passes downward to a 
chamber at the bottom of the heater ex- 


A PENDANT GAS LIGHTER. 


posed to cold feed water, where the water 
and oil remain owing to their weight and 
are thereby removed from the steam 
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which, after it is condensed, can be used 
for boiler feeding without danger of in- 
troducing oil. The heater is made by the 
Stewart Heater Company, Buffalo, N. Y. 
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A PORTABLE CABLE TESTING OUTFIT. 
The firm of Queen & Co., Inc., Phila- 
delphia, has placed on the market a new 
portable cable testing outfit which is a de- 
cided departure from anything heretofore 
produced, and is so constructed as to facil- 
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FIG. 2.—GALVANOMETER ON TRIPOD. 


itate in every possible way the usual 
measurements on cables. The complete 
outfit comprises a testing case, galvono- 
meter, tripod, extra system, camp stool 
and heavy leather carrying case, which 
contains everything when packed. 

The galvanometer illustrated in Fig. 2 
is of the well known Queen pattern fitted, 
as shown, with telescope and scale. As 
will be noticed, the telescope arm and 
scale are very short, thereby rendering it 


FIG. 1.— THE SET IN USE. 


compact and stable. The scale is a pho- 
tographic one and, although less than five 
inches long, is so finely graduated and 
highly magnified as to permit of as ac- 
curate reading of the deflection as with 
the usual meter scale and long distance. 
The galvonometer is held on to the tri- 
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pod by a spring screw, which while se- 
curely supporting it, permits it to be eas- 
ily and quickly leveled. Leveling screws 
and a sensitive level assist in its rapid 
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quiring high insulation there is no low 
insulation point permitting leakage. For 
example, when the Wheatstone bridge is 
not in use it is entirely cut out by means 


FIG. 3.—THE TESTING CASE. 


adjustment. All necessary adjustments 
are supplied on telescope and scale. The 
tripod is one of the transit tripods, which 
when closed is very short, yet when open, 
perfectly solid. 

The testing case is illustrated in Fig. 
3. It contains everything for making 
Wheatstone bridge resistance measure- 
ments, direct defiection insulation meas- 
urements, capacity tests, and the Varley 


of a switch, thereby not vitiating the ca- 
pacity or insulation tests. 

The insulation of all contacts under the 
rubber base is kept high by running the 
hard rubber pillars clear through and cor- 
rugating below as well as above the rub- 
ber plate. The galvanometer when used 
ballistically gives defiections strictly pro- 
portional to the discharge. When used 
for direct deflection measurements the de- 


A DIRECT CONNECTED GENERATOR. 


and Murray loop tests; alsu if desired in- 
sulation measurements by loss of charge. 
High insulation is secured throughout 
by means of polished and corrugated hard 
rubber pillars. All connections are in 
sight and made by means of copper rods 
run clear of everything. For any test re- 


flections are strictly proportional to the 
current and it is thoroughly dead-beat. 


DIRECT-CONNECTED MULTIPOLAR GENERATOR. 

The direct-connected generator shown 
in the acompanying engraving is de- 
signed for high electrical efficiency with- 
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out sacrifice of any of the properties upon 
which the smooth running of the machine 
under practical conditions are dependent. 
The mechanical features have received 
special consideration, the commutator be- 
ing of generous size, the brushes having 
a large area of contact and the armature 
thoroughly ventilated through both long- 
itudinal and radial openings. The bear- 
ings are self-aligning and self-oiling, easi- 
ly accessible and of such a length as to 
obviate any possibility of heating. 

The armature core is constructed of 
discs of special non-hysteric iron thor- 
oughly tested and carefully annealed. It 
is of the ironclad type, the conductors be- 
ing imbedded below the surface in insu- 
lating tubes made up of mica and oiled 
paper. The coils are machine wound, ab- 
solutely symmetrical and so aranged that 
no conductors cross having betwen them a 
high difference of potential. The com- 
mutator is also ventilated and is fully 20 
per cent. larger than the commutator on 
usual types of similar machines of the 
same size. The brush holder is of the re- 
action type and the brushes adjust them- 
selves to a bearing with minimum fric- 
tion, while at the same time they are kept 
in perfect contact with the holder. A 
brush can be easily replaced in five to ten 
seconds while the machine is in operation. 
The brush contact area is based on about 
25 amperes per square inch of carbon 
brush, this being from 20 to 40 per cent. 
more than is the usual practice. The re- 
sult of the care taken in the design and 
selection of materials is a machine of slow 
speed and high efficiency, that will run 
sparkless and perfectly cool under normal 
load, require a minimum of attendance 
and withstand a more considerable over- 
load than is usual with machines of the 
same efficiency. The manufacturer of the 
direct-connected generator described is 
the E. G. Bernard Company, Troy, N. Y. 


MOTOR CONTROLLERS. 


In the early use of electric motors for 
power distribution the motor itself was 
simply called upon to revolve and give 
power at a fixed speed. The adaptation of 
this power to the machines driven was ef- 
fected by belts, cone pulleys, friction 
clutches, etc. Now that motors are direct 
coupled or direct geared to machines the 
speed or torque control, starting, stop- 
ping, etc., must be arranged for in the 
electric circuits instead of in the mechan- 
ical connections. Different types of ma- 
chines involve different requirements, 
necessitating a large number of different 
controllers. Of these the Cutler-Hammer 
Manufacturing Company of Chicago, III., 
makes a remarkably complete line, some 
of the newest instruments of which are il- 
lustrated herewith. 

Fig. 1 shows what is called a compound 
controller for large printing presses. The 
rheostat arm is fitted for controlling the 
speed of the motor by three different 
methods. In starting ít first cuts out the 
armature resistance, then cuts out the 
series coils of the motor field and finally 
inserts resistance in the shunt field cir- 
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cuit. Below this rotating arm on the con- 
troller is the main switch, consisting of a 
horizontal arm pivoted at its center, 
the two ends constituting the two knives 
of a double pole switch. This is closed by 
hand by means of the upwardly extending 
handle and is constantly pulled toward 
the open position by coiled springs. 


FIG. 1.—A PRINTING PRESS 
CONTROLLER. 


When closed it is latched by the armature 
of a small magnet connected up with a 
number of switch buttons and contacts’ 
arranged to be automatically closed by 
broken paper or other mishap. The oper- 
ation of this magnet releases the arm 
which is pulled into the open position by 
the springs. A small overload magnet 
also acts as a relay to operate the same 


FIG. 3.—THE SELF STARTER. 


releasing magnet in case the motor is 
overloaded. 
Fig. 2 shows what is termed a reversible 


controller, which is designed for cranes or 


hoists, and consists of a long arm linked 
with a four-arm dial switch, which serves 
in the usual way to reverse the armature 
connections. Pinned to the end of one of 
these four arms is a connecting rod which 
serves to push upwardly a crosshead car- 
rying carbon contacts on the rheostat con- 
nections at the top of the controller. The 
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connecting rod is slotted so that the rotat- 
ing switch arm can only push the cross- 
head. up, but cannot pull it down. It falls 
by gravity and its speed is controlled by a 
dash pot. When, therefore, the controller 
is reversed it pushes the crosshead up. 
quickly to the top position in which all 
resistance is inserted and leaves it free 
to fall of its own weight against the dash- 
pot, so that the operator is unable to 
quickly cut out the resistance and thereby 
overstrain the motor. The resistance is 


thus cut out automatically at a speed de- 
pendent on the weight and resistance of 


FIG. 4.—AN AUTOMATIO PRESSURE REGULATOR. 


the dash pot, starting the motor smoothly 
at the proper rate of acceleration . 

Fig. 3 shows an ingenious instrument 
applicable to many various uses and 
termed a self starter. It consists of a 
solenoid designed to attruct a vertical 
plunger, which is connected with an L- 
shaped pivoted casting. The two arms of 
the L constitute the two poles of a double 


FIG. 5.—A REVERSING SWITCH FOR ELEVATORS 


pole main switch with laminated copper 
contacts and secondary or following 
breaks of carbon. This is operated with 
a quick snap whenever the circuit of the 
solenoid coil is made or broken. The 
armature of the solenoid is also connected 
through a coiled spring with a crosshead 
at the bottom of the controller, carrying 
the contacts on the rheostat segments. 
When the armature rises suddenly, clos- 
ing the main switch described above, it 
compresses this spring, which gradually 
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forces up the rheostat crosshead, which is 
fitted with a retarding device so that the 
resistance cannot be cut out too rapidly. 
The circuit of the solenoid windings is 
necessarily closed while the motor is run- 
ning, but the moving parts are fitted with 
contacts whereby—when the armature has 
risen and the magnetism need only be 
maintained at sufficient strength to hold 


FIG. 2.—A REVERSIBLE CONTROLLER. 


it in the upper .position—the current is 
greatly reduced, thus cutting down the 
waste of energy to a negligible quantity. 

This instrument is applicable to eleva- 
tors, motor driven pumps or other appar- 
atus where it is desirable to start and 
stop a motor automatically. For pump 
service it may be combined with any fioat 
- switch whose contacts need only control 
the small current taken by the solenoid 
windings, instead of the main current of 
the motor. For motors used in obtaining 
` constant pressure, either hydraulic or 
pneumatic, the pressure regulator shown 
in Fig. 4 may be used on the same self 
starter. This consists of a diaphragm 
forcing upwardly a weighted lever and 
operating a small snap switch on the cir- 
cuit of the solenoid of the self starter. 
For elevator service the same self starter 
may be used with a reversing switch, 
such as is shown in Fig. 5. Here the two 
inner rings operate to reverse the arma- 
ture connections in the ordinary way, 
while the outer rings send current to the 
solenoid of the self starter when the re- 
versing switch is in either the up or down 
running position. 


A NOVEL DOOR SWITCH. 

A switch designed for turning on the 
lights of telephone booths, toilets, etc., 
when occupied, and turning them off when 
unoccupied, whether the door is open or 


and turn 


iside. 
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closed, invented by Mr. A. Lingen, is 
shown in an adjoining figure, and is made 
by Edwards & Company, New York City. 
It is called the Eco Door Switch, and is 
the first electric light'fitting which this 
firm, well known through its electrical 
house goods, has manufactured. The ob- 
ject of the switch is to turn on the light 
when the door is opened and closed 
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it off again the next time 
the door is opened and closed, so 
that the light will be left on when 
a person enters the apartment in 
which it is placed, and turned off again 
when the apartment is vacated. It dif- 
fers in this respect from previous door 
switches, which, as is well known, are 
arranged to turn the light on when the 


door is closed and turn it off when the 


door is open, wasting considerable cur- 
rent if the door is closed with no one in- 
The new switch is provided with 
porcelain insulation and a porcelain cover, 
and has been approved by the National 
Board of Fire Underwriters. Its size is 
such that it can be used on any door 
frame. 


A LINE OF SPHERICAL OPEN OR ENCLOSED 
DYNAMOS AND MOTORS. 


In modern dynamo design small ma- 


chines are built so that by the addition of 
covers over the openings, the same ma- 
chines can be converted from the open to 


the enclosed type, with the appropriate 


reduction of rating to prevent overheat- 
ing in the unventilated condition necessi- 


tated by the enclosure. Such a machine 


' is made by Roth Bros. & Company, Chi- 


cago, III., possessing several ingenious 
details described below and is illustrated 


herewith. 


The frame or magnet yoke is of cast- 
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iron and is cast integral with four exten- 
sions or arms to hold the bearings, which 
are of a peculiar design, sufficiently large 
to permit the removal of the armature 
endwise through the openings they leave 
when removed from the encircling arms. 
The yoke is not split, but the arms are, 
in order that they may be clamped tightly 
on the bearings, which may be rotated 


A READILY ENCLOSED DYNAMO. 


to bring the oiling wells in the proper 
position, whether the machine is run on 
the floor, ceiling or wall. The magnet 
poles are of soft cast-steel, bolted to the 
yoke, and fitted with pole shoes to reduce 
the density at the air gap. 


AN AUTOMATIO ADJUSTABLE ELECTROLIER. 

An illustration appearing on this page 
shows an automatic supporting electrolier 
for the adjustment of incandescent elec- 
tric lights to various heights. It is of the 
spring balance type, composed of a porce- 
lain base upon which are mounted two 
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standards supporting a drum upon which 
the cord is wound, the cord being elec- 
trically connected to each pole of the 
drum. Each standard is connected by a 
fuse to the main contact pieces, thereby 
taking the place of the fuse rosette in 
common use. Two hooks are provided to 
make contact with line wires for outside 
or moulding wiring. There are also two 
holes in the porcelain base to bring 
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through the wires for concealed wiring, 
the whole being enclosed in a brass shell 
(made in four different finishes, silver 
striped, bronze striped, brass striped and 
polished brass). The action is the same 
as that of the common spring balance 
curtain. It has no unsightly loops of 
cord or balls to swing light after being 
adjusted. 


„ DIAMOND H” PUSH BUTTON SWITCHES. 

It would seem that the demand for push 
button switches has been more than sat- 
isfied by the various types upon the mar- 
ket, and that very little improvement 
could be made in switches of this class. 
The “Diamond H.“ line of push button 
switches has many points of merit which 
will commend themselves to all who ex- 
amine it much more forcibly than can be 
done by a written description. 


Fig. 1 shows the switch as a whole with 


a solid brass face plate. The ears for at- 


FIG 1. 


taching the switch to the wall or wood- 
work are recessed in the back of the face 
plate, avoiding the necessity of cutting a 

recess in the wall for them. Fig. 2 is a 
10 ampere double pole switch with face 
plate removed. The mechanism and con- 
tacts are enclosed in a porcelain base, 
shown with the front side cut away. The 
switch plates, one of which is shown in 
the cut, are of the knife pattern, and ow- 
ing to the device for driving same into 
and out of the contact clips, a high vel- 
ocity and consequently a short arc are 
assured. The contact, Fig. 3, is of phos- 
phor bronze attached to a brass upright, 
which carries tne binding screw. The 
phosphor bronze clip is comparatively 
long and wide, which insures flexibility 
and firm pressure upon the end of the 
switch plate. The spring, Fig. 4, is a 
simple coiled spring of comparatively 
large diameter made of steel music wire, 
with upturned ends to engage the moving 
parts of the switch. 

The insulation of the current carrying 
parts is effected by spools made of sheet 
mica, laminated, and held together by a 
central bushing. This spool is shown in 


FIG. 3. 
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section in Fig. 5. It is loosely mounted in 
an elongated opening in the switch plate, 


and is driven by a pin through its central 


opening. The body of the spool is sur- 
rounded by a steel sleeve, thus preventing 
the edges of the opening in the switch 
plate from cutting the mica. The move- 
ment of the buttons is smooth and the 
pressure required is uniform throughout 
their travel and nothing else has been 
sacrificed to secure this end. Details of 
less importance than those referred to 
have been carefully considered and the 
result is a switch which the manufac- 
turer, the Hart Manufacturing Company, 
Hartford, Conn., believes to be thorough- 
ly good and reliable. 


FIG. 4. 


FIG. 2. 


NEW BOOKS. 


Liquid Air and the Liquefaction of Gases, 
by T. O’Conor Sloane, New York. 
Norman W. Henley & Co. 365 pages. 
Illustrated. Price $2.50. 

The appearance of this new work is 
most timely, the greatest interest having 
been excited within the last few months 
in this subject, about which little is 
known and less published. The treatment 
of the subject consists largely of histori- 


cal accounts of the developments made by 


the different workers in the field, such as 
Michael Faraday, Raoul Pictet, Louis- 
Paul Cailletet, Jas. Dewar, Chas. E. Trip- 
ler and others, prefaced by four chapters 
intended to give the lay reader a good 
ground work of the fundamental laws of 
physics, heat and gases that apply to the 
subject of the book. Following the his- 
torical section are three chapters describ- 
ing most clearly the various methods of 
obtaining liquefied air, the description be- 
ing illuminated and rendered remarkably 
intelligible by ample illustrations. An- 
other chapter which is as fascinating as a 
work of fiction is that on experiments 
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with liquid air and still another that is 


largely speculative and prophetic is en- 
titied “Some of the Applications of Low 
Temperatures.” 


American Electrical Cases, edited by Wm. 
W. Morrill. Albany, N. Y. Matthew 
Bender. Six volumes. Price $6 per 
volume, $36 for the set 

This elaborate work comprises a collec- 
tion of all the important cases, excepting 
patent litigation, in the State and Federal 
courts from 1873 to 1897, on subjects re- 
lating to the telegraph, the telephone, 
electric light and power, electric railway 
and other uses of electricity. There is 
perhaps no other single work which con- 
tains as much of value for use in the legal 
departments of electric and street rail- 
way companies. It contains full reports 
of between two thousand and three thou- 
sand cases, among them actions treating 
of the powers of municipal corporations 
over the streets and highways, the rights 
of the municipalities to impose license 
fees, the rights of abutting property own- 
ers, the cutting of trees, the rights of the 
telegraph along the steam railroad, the 
crossing of electrical and steam railroads, 
the interference of different companies 
in the use of the same streets, the various 
phases of negligence, such as injuries to 
employees or others by electric shock or 
otherwise, the duties of street railway 
companies to passengers and to others 
using the street, the taxation of compa- 
nies and their property, the rights of mu- 
nicipalities to supply electric light, the 
negligence of telegraph companies in 
sending messages, etc., etc. A work of this 
sort not only gives valuable information 
upon specific questions of law, but is in- 
valuable as a-reference work, as figures 
obtained from it show the general ten- 
dency of the law and serve in this way for 
the preparation of arguments. 


Steam Engine Indicator. By F. R. Low. 
New York: The Power Publishing 
Company. 203 pages, illustrated. 
Price $1.50. 

With the increasing use of direct con- 
nected electric lighting sets of larger and 
larger sizes there arises a greater need of 
accurate cylinder indication to give any 
idea of the mechanical input of the com- 
bined mechanism, the output of which 
can be measured with electrical instru- 
ments. Unfortunately for the accurate 
determination of efficiency and location 
of losses the steam engine indicator is in- 
herently subject to many more errors 
than are electr:c measuring instru- 
ments, so that accurate engine indication 
is an art requiring considerable study and 
skill. The work above mentioned is a 
complete and thorough treatise on the 
subject, compiled from the regular issues 
of Power,“ giving complete descriptions 
of all the apparatus involved in indicator 
measurements with instructions as to its 
use and an analysis of the results obtain- 
able, and particularly of the errors which 
enter into these results and the correc- 
tions which may be applied. 


THE 


The third electrical show opened in 
Madison Square Garden, New York City, 
with its usual brilliancy, upon the even- 
ing of May 8th, with an attendance of 
several thousand people. Thanks to the 
efforts of its officers it contains the first 
general exhibition of automobiles. To 
those who can afford pleasure vehicles 
of this at present rather luxurious type. 
this feature of the exhibition evidently 
appeals strongly, if one may judge from 
the intelligent interest in the questions of 
cost, life, capabilities, etc., a large part 
of which is evidently not pure curiosity, 
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but the outcome of a desire to determine, 
before purchasing, the relative merits of 
the different makes. The very fact that 


this is the first automobile exhibition in 


this country and that all the vehicles are 
electrical is an indicatfon of the tendency 
toward the use of that power in prefer- 
ence to all others. 

The illumination of the garden was 
this year put in the hands of Mr. Luther 
Stieringer and is unusually successful. 
The lighting is effected entirely by means 
of frosted incandescent lamps, some out- 
lining the trusses of the roof, as usual. 


supplemented by 32 hanging clusters of 
16 lights each, and other clusters in the 
galleries. 

Outside of the exhibits of manufactur- 
ers and dealers, notes of which will be 
found on the following pages, the feat- 
ures of general interest are the govern- 
ment exhibit, the collection of historical 
arc lamps, wireless telegraphy, the trans- 
mission of sound by means of a radio- 


phone, the cave of the winds, the Bell 


theatrophone, the theatre lighting ex- 
hibit, the Wehnelt interrupter and the 
Roentgen ray exhibit in the grotto. 


THE INDIANA 
Indianapolis, Ind., has a striking line of 
Waverley carriages, the first general exhibit 
of its output in New York City. The com- 
pany manufactures these equipments com- 
plete with the sole exception of the wood- 
work, 
batteries, motors, tires, etc. The vehicles 
are all supported on stiff running gears of 
cold drawn seamless steel tubing, each 
member of this gear or truck being two 
tubes in height, constituting a stiff truss. 
The forward bolster is a strong diamond 


BICYCLE COMPANY, 


constructing in its own shops the , 
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THE WAVERLEY ELECTRIC AUTOMOBILES. 


shaped arrangement of tubes swiveled to 
the gear through a vertical fifth wheel, giv- 
ing flexibility when running over uneven 
roads, without straining the gear or body. 
All wheels are on ball bearings and fitted 
with single tube pneumatic tires, those of 
the lighter carriages having wire spokes 
and those of the heavier vehicles wooden 
spokes. Each vehicle is driven by one 4- 
pole motor of the circular yoke type with in- 
ternally projecting laminated fields. On the 
armature shaft is a compensating gear of 
the well-known bevel pinion type, the ends 


of the shafting driving enclosed single re. 
duction gears on the hubs. The brake is a 
band on the compensating gear. Five 
speeds are provided in the forward and 
three in the reverse direction by means of 
the usual series multiple arrangement of the 
batteries, a starting rheostat on the first 
notch and a field loop on the last. The re- 
versing lever consists of a button projecting 
from the end of the controller handle and 
interlocked so that it can only be reversed 
in the off position. An emergency switch, 
consisting simply of a Yale lock with a 
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switch attached thereto, is provided. The 
lighter vehicles are suported on reverse 
elliptic or X springs forward and double 
elliptics at the rear, while the heavier ones, 
including the delivery wagon, have platform 
springs. These heavier vehicles also have 
worm gears in the steering mechanism, do- 
ing away with any yanking of the oper- 
ator’s hands ‘when running over obstruc- 
tions. 


THE AMERICAN ELECTRIC VEHICLE 
COMPANY, Chicago, III., shows one deliv- 
ery wagon and one Stanhope. The latest 
types of this company’s vehicles embody 
novel running gears consisting of a single 
reach between the motor at the rear and 
the forward bolster. The reach is swiveled 
in such a way as to give flexibility to the 
system. The vehicles are driven by one 4- 
pole circular yoke type motor, with a differ- 
ential gear on the armature shaft opposite 
the commutator, the ends of the shaft 
meshing with ordinary single reduction 
gears and wheel hubs. 
its own storage batteries with plates of the 
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tending to the body from each axle-tree. 
The vehicle is driven by a single motor 
with compensating gear in the motor shaft, 
with pinions on the end of the shaft engag- 
ing with annular gears fastened to the 
wooden spokes of the wheels, which are 
fitted with solid rubber tires. Band brakes 
are mounted on the hubs within these annu- 
lar gears. 


A NEW ELECTRIC BROUGHAM.—Be- 
sides exhibits of its well-tried lines of auto- 
mobiles—one a Victoria which has traveled 
some 8000 miles—the Riker Electric Motor 
Company of Brooklyn shows a new 
brougham designed for the fine trade. The 
general appearance of this vehicle is more 
pleasing than that of lighter electric ve- 
hicles, as the battery necessitates a lesser 
departure from horse-drawn types than it 
does in lighter automobiles. Its construc- 
tion follows the standard Riker principles. 


The running gear is made up of steel tub- 


ing swiveled to the forward and rear axle- 
trees, constituting a sort of flexible truck, 
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with a capacity - of 1500 amperes. It is of 
the single pole, double break type, with 
finely laminated leaf contacts in the pri- 
mary break, the auxiliary contacts being 
placed at the top of the instrument so that 
any arc from them cannot injure the rest of 
the apparatus. Besides the regular carbon 
break, the upwardly extended arms are 
fitted with auxiliary copper contacts which 
are intended to make a low resistance shunt 
around the main contact of laminated leaves 
and absolutely prevent any arc from form- 
ing at the latter point in case the carbons 
do not make good contact. This auxiliary 
copper break is the second to open, the car- 
bons making the final opening of the circuit. 
The instrument is closed by a toggle joint, 
giving a pressure of some 800 Tbs. to the 
main contact. Besides this is a breaker 
with a similar main contact, but designed 
only for underload release, and intended for 
use on storage battery charging circuits. 
Several other combinations of various re- 
leasing arrangements are shown in the 
booth, among others a breaker fitted for 
overload and low voltage, another for under- 
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THE EXHIBIT OF THE COLUMBIA AUTOMOBILE COMPANY. 


rolled lead pasted type, 
remarkable output of 6.9 amperes per 1b. of 
cell complete at a 5 hour discharge rate. A 
test was recently made by G. W. Knox, 
Electrical Engineer of the Chicago City 
Railway, on a vehicle of this company’s 
make, which ran 61.5 miles with two pas- 
sengers under ordinary conditions of road, 
weather, etc. 


THE COLUMBIA AUTOMOBILE COM- 
PANY, successors to the Motor Carriage 
Department of the Pope Manufacturing 
Company, has six vehicles in its space, a 
brougham, a runabout, a dos-a-dos, a vic- 
toria, a delivery wagon and an emergency 
or fire department wagon. Of these the 
brougham is a new and strikingly handsome 
vehicle, its main features being as follows: 
The battery is divided and located in two 
compartments, one beneath the driver's seat 
and the other behind the body. There is no 
direct connection between the forward and 
rear running gear, the strain of driving be- 
ing removed from the springs by braces ex- 


which attain the 


on which the body rests through double 
elliptic springs at the rear and a reverse 
elliptic at the front, giving practically a 
3-legged support. Wooden wheels, roller 
bearings and solid rubber tires are used. 
The steering mechanism is of the pivoted 
hub type, the pivots being within the hubs. 
Two Riker motors are used and drive 
through single reduction spur gears fastened 
directly to the spokes of the rear wheels. 
The gear cases are enclosed and within the 
same enclosures are band brakes operating 
on pulleys integral with the main gear 
wheels. The accumulator, which is of the 
chloride type, is divided into two portions, 
one behind the body and the other below the 


driver’s seat. The total weight of the vehicle . 


is about 4200 Ibs. 


I. T. E. CIRCUIT BREAKERS.—The Cut- 
ter Company of Philadelphia shows, besides 
a number of its standard breakers, some of 
a brand new design. One of these new in- 
struments is constructed for railway volt- 
ages and shown in two sizes, the larger 


load and push button control, and still an- 
other fitted with three releasing devices, 
one for the usual overload, the other for 
low voltage and the third for over voltage. 
This is designed for the charging of storage 
batteries at constant potential, and is de- 
signed to let go when the storage battery 
voltage rises to the fully charged value, or 
falls due to a rapid discharge. The com- 
pany also shows some pieces of apparatus 
of lines in which they have not until re- 
cently been manufacturers. One of these 
is motor controllers and starting boxes, and 
the other field rheostats. 


CLINGING VS. SLIPPING BELTS.—The 
Cling-Surface Manufacturing Company, 
Buffalo, N. Y., makes a unique exhibit illus- 
trating forcibly the comparative action of 
belts with and without a treatment of Cling- 
Surface. The apparatus shown in the booth 
consists of three dynamo electric machines 
of Westinghouse manufacture, one running 
as a motor and driving, by means of belts, 
the other two which are used as genera- 
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tors. The latter machines are mounted on 


trucks allowing them freedom to roll in the 
direction of the belt tension, which is main- 
tained and measured by means of spring 
balances. The belts are each 4 ins. in width 
and identical in all respects, except that one 


pesman AE i bi clo HAE 


Mi 


f l 
~ — — | 
— cv ~ 


— 


E 


“WITH-OUT| WITH 
CLING- 


AMERICAN ELECTRICIAN 


lowing voltages: 45, 65, 110, 155 and 220. All 
of these pressures are carried to several 
motors controlled on the Bullock Company’s 
multi-voltage system. Of these motors one 
is mounted in the headstock of a large lathe 
and another is direct geared to a shaper. 


CLING- 
‘SURFACE. 


Se 


THE TEST OF CLING-SURFACE. 


of them has been treated with Cling-Surface 
and the other has not. The machine driven 
by the former supplies an electrically illu- 
minated sign on the wall of the booth, read- 
ing With Cling-Surface,’’ and on the other 
machine is a similar sign, reading Without 
Cling-Surface.’’ The belt tension of both is 
maintained at the same value, viz., 115 Tbs., 
by means of the balances, and it was in- 
tended to show the comparative slippage by 
the comparative drop in candle power of 
the lights on the two signs. The results ob- 
tained are, however, so much more satis- 
factory—considered from the standpoint of 
the company—than was expected, that the 
sign With Cling-Surface“ shines at full 
candle power with all the resistance in the 
field rheostat, while the other sign does not 
shine at all with all resistance cut out of 
the fleld rheostat. Further proof is readily 
obtainable on the part of those interested 
and willing to apply a little muscular effort 
to vary the belt tension. The Cling-Surface 
machine, when so far relieved of tension 
that the slack side of the belt falls and rubs 
the tight side, still maintains its load at 
the same candle power so far as the eye 
is able to determine, while the other ma- 
chine can only be made to build up its volt- 
age at all by a powerful effort applied to 
reinforce the initial tension of the spring 
balance. 


AMERICAN ENGINE COMPANY, Bound 
Brook, N. J., exhibits a 50 kw. direct coupled 
generating set of which the engine is of the 
new ‘“‘Duplex’’ compound design, which will 
be described later in these columns. The 
generator is of the company’s own make and 
has no novelties in its construction except 
that the brush holders are of a new parallel 
motion type, the brushes being clamped in 
boxes which are radially pivoted to two 
arms, so arranged that the face of the 
brush remains parallel to the face of the 
commutator through a quite wide variation 
of the rise and fall. 


THE BULLOCK ELECTRIC COMPANY, 
Cincinnati, Ohio, makes an extensive exhibit 
showing a number of its generators and 
motors, of which the largest machine is one 
of 65 h. p. capacity. One marine type gen- 
erator is driven by a smal! Case engine and 
is fitted with two commutators, giving re- 
spectively 45 and 65 volts, the two being con- 
nected together and across one side of the 
Edison 229 volt three wire system, giving by 
various combinaticns of the circuits the fol- 


They are shown in operation and controlled 
by Bullock controllers, which—the company 
takes considerable pride in announcing by 
means of placards—are of the magnetic 
blow out type. The exhibit also contains 
an overhead revolving globe lighted with 
appropriate illuminated signs. 

THE WAGNER ELECTRIC MANUFAC- 
TURING COMPANY, St. Louis, Missouri, 
makes in its booth many transformations of 
electrical power, all on apparatus of its own 
manufacture. It takes 60 cycle alternating 
current which it steps up from 104 to 208 volts 
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plies power to motors direct coupled to ven- 
tilating fans. 

THE BOSSERT ELECTRIC CONSTRUC- 
TION COMPANY, Utica, N. Y., makes an 
attractive showing of its enameled stamped 
steel junction and outlet boxes and hand- 
somely decorated panel boards. Many spe- 
cial designs are shown, among them stamped 
brass fittings for marine work, special boxes 
for flush switches, etc., besides complete 
equipments of distribution panels with 
switching arrangements which the Bossert 
Company makes in addition to its steel 


boxes. 
THE AMERICAN CIRCULAR LOOM 
COMPANY, Boston, shows in its booth a 


great cone coiled up of its flexible conduit, 
the advantages of which, besides those of 
its enameled steel piping, known as electro- 
duct, are well brought out by the company’s 
representatives. 

THE ADAMS-BAGNALL ELECTRIC 
COMPANY, Cleveland, Ohio, makes a gen- 
eral exhibit of its various types of arc lamps 
which now include lamps for all methods of 
working commercially. used. Besides the 
standard ineclosed are for direct or alternat- 
ing 110 volt circuits and lamps designed to 
work in multiple or two in. series on 22) 
volt circuits, it shows a line of series in- 
closed ares fer constant current circuits, the 
practical use of which Is fllustrated by two 
full-sized curved-neck street lamp posts at 
the corners of the exhibit, each carrying an 
arc lamp, the two being supplied by a small 
Brush machine in a neighboring exhibit. 


THE INTERNATIONAL CORRESPOND- 
ENCE SCHOOLS, Scranton. Pa., have a 
number of their staff of instructors con- 
stantly on duty at their booth explaining the 
advantages of their system of instruction. 
To illustrate some of their arrangements 
there is shown a three-phase rotary con- 
verter feeding through open wiring, the cir- 
cults of which can be readily traced, three 
incandescent lights in the delta and three in 
the star grouping. To engineers acquainted 
only with direct current these arrangements 
of circuits are always a mystery, as it is 
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in its own transformers, passes it through 
instruments and switches on its own switch- 
board and feeds it to one of its 5 h. p. single- 
phase motors, which in turn is belted to a 
direct current generator. This again sup- 


dificult to understand how two currents can 
cult to understand how two currents can 
combine into one of the same strength, or 
how there can be the same difference of po- 
tential between any two of three wires. 
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THE STIRLING COMPANY, New York 
City, shows one of its full-sized water tube 
boilers complete with the exception of the 
brick walls, illustrating most clearly the 
arrangement of the tubes, headers, grate 
surface and the deflecting fire brick parti- 
tions by which the hot gases are compelled 
to pursue a devious course between the 
tubes and thoroughly part with their heat 
before leaving the boiler. 


THE WOODS MOTOR VEHICLE COM- 
PANY, successor to the Fischer Equipment 
Company, of Chicago, was so rushed with 
construction work that its vehicles were 
somewhat delayed in arriving at the exhibi- 
tion. They are an unusually handsome 
group for automobiles and consist of a run- 
about, a trap, a brake, a Stanhope and a 
hansom. The mechanical equipment of the 
vehicles exhibits no striking departures from 
what is coming to be standard automobile 
practice, viz., hub steering, single reduction 
gearing, rigid suspension on the running 
gear, solid tires, wooden-spoked wheels, etc. 
All but the runabout use two motors with 
band brakes on the armature shafts, the 


pinions on which mesh direct with gears on 


the main hubs. The runabout is a single 
motor machine with axle drive and a differ- 
ential or jack-in-the-box inside the gear 
meshing with the motor pinion. The storage 
batteries used are either the American or the 
Willard. 


THE CROCKER-WHEELER COMPANY, 
Ampere, N. J., makes a striking exhibit, the 
central feature of which is a very large field 
frame and brush holder ring, the external 
diameter of which is about 12 ft. Grouped 
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THE ORIENT ELECTRIC COMPANY, 
Youngstown, Ohio, makes an extensive ex- 
hibit of its standard lamps, which are of the 
single loop anchored filament type. In the 
line of special lamps it shows its long neck 
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weight as a beam, illustrating the strength 
and rigidity of the combination of cement 
and vitrified duct. Distributed along the 


top of the conduit are special forms, elbows, 
branches, curves, etc. 


THE BULLOCK ELECTRIC COMPANY’S APPARATUS. 


lamps for illuminated signs, 4 c. p. lamps 
and a 3 coil spiral high candle power type. 
In the booth there is also a complete line of 
miniature lamps, white and colored, made by 
Herman Boehm, of Youngstown, especially 
for the Orient Company. 


A BALL & WOOD ENGINE, 


around this are various sizes and types of 
its bipolar and multipolar machines, con- 
trollers, mill motors, etc., one odd machine 
having a vertical shaft, its armature rotat- 
ing in a horizontal plane. 


THE H. B. CAMP COMPANY, Aultman, 
Ohio, shows a full-sized conduit of 16 ducts, 
20 ft. in length, complete with brick man- 
holes at the ends. The latter serve as piers 
between which the conduit supports its own 


THE GENERAL INCANDESCENT ARC 
LIGHT COMPANY, New York City, occu- 
pies one of the two large triangular spaces 
at the Madison Avenue end of the Garden. 
Here it shows extensive lines of apparatus 
of its own construction, enclosed arc 
lamps, switches and switchboards, mag- 
netic switches, outlet boxes, etc., as well as 
the product of the Paragon Fan Company, 
which it controls, and of the Wright Dis- 
count Meter Company and Chicago Rheostat 
Company, for whom the G. I. Company is 
the eastern agent. Two lines of discount 
meters are shown, one the familiar Wright 
instrument and the other the Hoyt discount 
meter, a mechanical instrument with work- 
ing parts consisting of a solenoid operating 
on a plunger suspended over a pulley to 
which is attached a ratchet and a pawl to 
retain it in the position of maximum deflec- 
tion, and a dash pot to prevent sudden 
jumps. 

THE H. W. JOHNS MANUFACTURING 
COMPANY, New York, shows the new 
Noark fuse, the invention of Mr. Joseph 
Sachs. This is an enclosed fuse, using an 
alloy and enclosing powder carefully chosen 
to give a chemical absorption of the metal 
upon vaporization to prevent arcing. A de- 
tall of this fuse, which will immediately ap- 
peal to all who have used enclosed fuses, is 
an indicating device of the simplest char- 
acter which shows at any time whether the 
fuse is burnt out or not. It consists simply 
of a fine wire of high resistance alloy just 
outside the enclosing tube of the fuse and 
connected from one terminal to the other. 
As soon as the fuse burns out, the current is 
thrown on this fine wire, which immediately 
vaporizes, giving by its absence indication 
that the fuse has been overloaded and has 
broken the circuit. The action of the fuse is 
strikingly illustrated in the booth of the H. 
W. Johns Company by short circuiting 15 
ampere open fuses and 2% ampere Noark 
fuses straight across the Edison mains with 
235 volts. The former give the usual report 
and flash, while the new type gives no visl- 
ble or audible indication of the sudden strain 
upon it and the way in which it does its 
duty. 


THE JOHN A. ROEBLING’S SONS COM- 
PANY, New York City, makes a complete 
display of samples of its various copper pro- 
ducts. In the way of special articles of in- 
terest are several large copper ingots, a case 
containing sections of the last laid Commer- 
cial cable, including the three different sizes, 
the shore ends, intermediate and deep sea 
sections, and a splice of the large three- 
phase 0000 underground cable which the 
Roebling Company has made for the Metro- 
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politan Street Railway Company for 6000 volt 
distribution. Besides these are paper insula- 
ted cables for telephone work and terminal 
heads for the same. 


THE INCANDESCENT ELECTRIC 
LIGHT MANIPULATOR COMPANY, Bos- 
ton, Mass., shows in practical operation its 
device for removing or cleaning, without the 
use of step ladders or staging, inaccessible 
incandescent lamps at considerable eleva- 
tions. The value of the device is so easily 
appreciated upon seeing it working that the 
exhibit is proving a great source of sales for 
the company. 

MACHADO & ROLLER, of New York, 
have one of the most complete exhibits in 
the building, consisting of Whitney electri- 
cal instruments of all sorts, ammeters, volt- 
meters, wattmeters, testing sets, etc. 

THE BALL & WOOD COMPANY, New 
York City, shows one of its engines with 
rolling valves of the Corliss type. The en- 
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gine shown is a tandem compound with a 
frame fitted for two dynamos, one direct- 
coupled to each end of the shaft. The lat- 
ter machines are not in place. The exhibit 
attracts a great deal of attention on the 
part of engineers and engine users who ap- 
preciate the combination of the advantages 
of the Corliss valve and the shaft governor, 
which allows the economical features of low 
speed engines to be obtained in the high 
speed type. 


THE COLUMBIA INCANDESCENT LAMP 
COMPANY, St. Louis, Mo., shows its pro- 
ducts in the exhibit of Mr. R. B. Corey of 
New York. A show case at the front of the 
booth contains lamps in different stages of 
construction, showing the processes of man- 
ufacture. The filament is shown in a cellu- 
loid compound form in a vial, then as a raw 
filament and finally in its carbonized and 
treated state. 
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THE ELECTRICAL ENGINEER INSTI- 
TUTE OF CORRESPONDENCE INSTRUC- 
TION, New York, occupies a booth where its 
instructors distribute literature and per- 
form experiments, giving brief talks and lec- 
tures thereon to show the interest, scope 
and value of its courses of instruction. 


THE JOSEPH DIXON CRUCIBLE COM- 
PANY, Jersey City, N. J., has an exhibit of 
graphite products for electrical and other 
including resistance rods, boxes for 
baking lamp filaments, graphite dust, elec- 
trotyping graphite, belt-dressing and lead 
pencils of almost innumerable variety. 

THE STANLEY ELECTRIC MANU- 
FACTURING COMPANY, Pittsfield, Mass., 
has none of its heavy apparatus on show, 
but makes an elaborate exhibit of its vari- 
ous details, switchboard instruments, etc. 
Among other things it shows its high po- 
tential switch of the pole type for pressures 
of 10,000 volts and over, as well as its well- 


uses, 


known shutter switches, rotating fuse 
switches, ete. 
bined, high potential switch and fuse, con- 
sisting of a handle carrying two knives, 
which may be completely removed from the 
clips buried in the board. A fuse running 
through the body of the handle connects 
these two knives. The company’s latest de- 
signs of lightning arresters with double 
cones and a new form of line discharger are 
also shown. The latter consists of a series 
of glass tubes containing carbon shot, the 
whole about 5 ft. in length, in series with 
a spark gap. In the line of measuring in- 
struments the company shows its well- 
known static voltmeters and ground de- 
tectors, and a new line of hot wire instru- 
ments in which it takes considerable pride. 
These are fitted with Foucault damping 
discs and are dead beat. They are made up 
both as voltmeters and ammeters in two 


A new instrument is a com- 
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forms, one for switchboard and the other 
for portable use. 


AMONG OTHERS REPRESENTED are the 
following: f 

American Electric Novelty & Mfg. Co., 
New York City. 

American Mutoscope Co., New York City. 

American Pulley Co., Philadelphia, Pa. 

American Vitrified Conduit Co., New York 
City. 

American 
York City. 

Allgemeine Elektricitats Gesellschaft, Ber- 
lin, Germany. 

Buffalo Forge Co., Buffalo, N. . 

3ryan-Marsh Co., New York City. 

Cincinnati Shaper Co., Cincinnati, Ohio. 

Dale Co., The, New York City. 

Emerson Electrical Mfg. Co., St. Louis, Mo. 

Edison, Jr., Electric Light & Power .Co., 
New York City. 

Forbes, W. D., & Co., Hoboken, N. J. 


Min. & Dec. Lamp Co., New 
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Frink, I. P., New York City. 

Fischer Foundry & Machine Co., Pittsburg, 
Pa. 

Griffin, A. A., Iron Co., New York City & 
Jersey City, N. J. 

Gold Car Heating Co., New York City. 

Hill Electric Co., W. 8., New Bedford, 
Mass. 

India Rubber & Gutta Percha Ins. 
New York City and Glenwood, N. Y. 

Jones & Son, J., New York City. 

Katzenstein & Co., L., New York City. 

Libbey Glass Co., Toledo, Ohio. 

McCay Engineering Co., Baltimore, Md. 

Mfgrs. & Inventors Elec. Co., New York 
City. 

National Gramophone Co., New York City. 

National Meter Co., New York City. 

Northern Eng. Co., New York City. 

Niles Tool Works, New York City & Niles, 
Ohio. 


Co., 
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CAPT. ALFRED EPHRAIM HUNT, Presi- 
dent and General Manager of the Pittsburgh 
Reduction Company, died in Philadelphia, 
April 26, at the age of 44 years. His death 
is supposed to have been indirectly due to 
malaria contracted in the recent war, Capt. 
Hunt having commanded a battery of the 
Pennsylvania Light Artillery in the Puerto 
Rican campaign. Capt. Hunt’s engineering 
education was obtained at the Massachu- 
setts Institute of Technology, from which he 
graduated in 1876, his course having been 
that of metallurgy and mining engineering. 
His business career commenced with the 
U. 8. Geological Survey, from which he went 
to the Bay State Iron Works in South Bos- 
ton, afterward doing some ploneer work 
in the opening up of the copper district in 
Northern Michigan. In 1888 Capt. Hunt or- 
ganized the Pittsburgh Reduction Company 
to carry on the production of aluminum un- 
der the patents of Chas. M. Hall. The pro- 
gressive work of this company is well known 
to electrical engineers and was largely due 
to Capt. Hunt’s own personal enthusiasm, 
which hastened the introduction of alumi- 
num for many uses in which its advantages 
would not otherwise have been so promptly 
and clearly recognized. Notable among 
these is the use of aluminum in place of 
copper for electrical conductors, particu- 
larly long distance transmission lines, which 
was, during the last year or two of Capt. 
Hunt's life, a particular hobby and was at 
the time of his death just coming into ex- 
tended use, owing to the high price of cop- 
per. Capt. Hunt filled besides his position 
with the Pittsburgh Reduction Company the 
offices of Vice-President of the Georgia 
Beauxite & Mining Company, Vice-President 
and Treasurer of the Hunt Air Brake Com- 
pany, Vice-Chairman and Treasurer of the 
Pittsburgh Testing Laboratory. He was also 
a member of the American Society of Me- 
chanical Engineers and of the Iron and Steel 
Institute of Great Britain. His life’s work 
will leave a lasting impression on both the 
engineering and financial departments of 
the metallurgical industries. 


PERSONALS. 


MR. J. P. ORD, Second Vice President and 
Comptroller of the General Electric Com- 
pany, has sailed for Europe, and expects to 
be away for about two months. 

MR. H. H. BROOKS, General Manager of 
the American Circular Loom Company, of 


Boston, has returned home after a visit of 


several months to Bermuda. 


DR. EDWARD HOPKINSON, the well- 
known English electrical engineer connected 
with the manufacturing establishment of 
Mather & Platt, and a brother of the late 
Dr. John Hopkinson, sailed from New York 
May 13th, after a visit of about one month 
in this country Inspecting the latest elec- 
trical installations. i 


GEORGE G. WARD, Vice President and 
General Manager of the Commercial Cable 
Company, sailed May 17th for Cologne, 
where he will consult with the officials of 
the German Atlantic Telegraph Company 
on the subject of the new cable between 
Germany and the United States via the 
Azore Islands. The Commercial Cable Com- 
pany’s steamer “Brittania” has already 
started for the Azores to make soundings 
to determine the most suitable route. 


KEMPSTER B. MILLER, recently with 
the International Correspondence Schools of 
Scranton, Pa., has accepted a position as 
engineer with the Kellogg Switchboard & 
Supply Company of Chicago. Mr. Miller's 
return to engineering work and designing 
will be a notable gain to independent tele- 
phony in general and the Kellogg Company 
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in particular, as those who remember his 
work with the Western Telephone Construc- 
tion Company will realize. Although a 
young man, Mr. Miller has made good and 
varied use of his time since graduating from 
the electrical engineering course of Cornell 
University in 1893, part of his knowledge of 
modern telephone practice being gained in 
the patent office and the rest in the positions 
above named. Mr. Miller is well known to 
readers of the American Electrician through 
the many contributions from his pen, and 
notably the serial now running, entitled 
American Telephone Practice.“ 


TRADE PUBLICATIONS. 


THE ROYAL ELECTRIC COMPANY, 
Peoria, III., has issued a bulletin on its in- 
ductor generators, described In a recent ar- 
ticle in the American Electrician. 


HELIOS.—The well-known publication of 
the Heine Safety Boller Company, St. Louls, 
Mo., giving valuable information in regard 
to the whole question of steam generation, 
has made its appearance as revised for the 
eighth edition, that of 1899. The work is 
more than ever elaborate and handsomely 
illustrated. 


THE, NEW YORK SAFETY STEAM 


POWER COMPANY has published the third 


edition of its catalogue on the Worthington 
water tube sectional steam boiler, describ- 
ing and illustrating various installations 
where this boiler is used. Its well known 
pecullarities of side or end firing, fron cas- 
ing. grate surface under entire boiler, etc., 
are with other advantages well emphasized 
in the new catalogue. 


THE INTERNATIONAL CORRESPOND- 
ENCE SCHOOLS of Scranton, Pa., have is- 
sued a souvenir of their electrical exhibit, 
entitled The New System of Education.” 
The pamphlet gives a history of the schools, 
descriptions of the system of instruction and 
interior views of the headquarters of de- 
partments, interspersed with much valua- 
ble electrical information showing the 
thoroughness, accuracy and clearness of its 
lessons. 


THE PITTSBURGH TRANSFORMER 
COMPANY has published a new catalogue 
of its type K transformer, giving more com- 
plete information as to the construction and 
performance of this instrument than is 
given in its first catalogue. The features of 
construction are given in such detail as to 
be of possible value to competitors, but the 
company has taken this course in order to 
thoroughly convince its customers that it 18 
building a thoroughly well made and effi- 
cient transformer. 


THE LUBRICATION OF GAS ENGINE 
CYLINDERS is a well recognized difficulty, 
owing to the extremely high temperatures 
attained by the burning fuel within them. 
The Jos. Dixon Crucible Company of Jersey 
City, N. J., makes up special graphite for 
such lubrication, which of course is not af- 
fected by heat nor burned, as is oil. Some 
letters describing the experience of users of 
this lubricant are given in a circular sent 


eut by the Dixon Company, and speak well 


for the value of the material. 


ENGINEERING AND POWER COM- 
PANY, New York City, has published an 
illustrated catalogue of its steam specialties, 
chief of which is the Excelsior Indicator. 
This is a pecullarly compact and complete 
equipment with the Peerless aluminum re- 
ducing wheel attached ready for use, extra 
piston, two springs and cocks, boxwood 
scales, cord, cards, etc., etc., and is packed 
in one portable case. Besides these, the 
company handles planimeters, injectors, ex- 
haust heads, damper regulators, lubricators, 
separators, etc. The General Manager of 
the company is Mr. A. C. Lippincott. 
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THE MOUND TOOL AND SCRAPER 
COMPANY, St. Louls, Mo., is sending out a 
neat souvenir packing tool with all orders 
received during the month of May. 


REMOVAL NOTICE.—The headquarters 
of the New York branch of the Ames Iron 
Works have been removed from 38 Cort- 
landt street to offices in the new Singer 
Bullding. 


THE UNION BOILER TUBE CLEANER 
COMPANY, Pittsburgh, Pa., has begun an 
action in the United States Circuit Court to 
enjoin an alleged infringer from manufac- 
turing, using or selling a certain device for 
eleaning the interior of boiler tubes. 


MR. GERALD W. HART, formerly of the 
Hart & Hegeman Manufacturing Co., has 
severed his connection with that company, 
and is about to bring out a new line of goods. 
The first of this line is a two button push 
switch, and is put upon the market by the 
Hart Manufacturing Co., of Hartford, Conn. 


A DYNAMO, ENGINE, BOILER, ETC., 
WANTED.—The Michigan Starch Company, 
Travers City, Michigan, announces that it 
has commenced the erection of a plant to 
consume 4,000 bushels of potatoes per day 
and is in the market for the power and light- 
ing equipment therefor. 


THE MOLONEY ELECTRIC COMPANY 
lately moved into more commodious quar- 
ters at the southwest corner of Second and 
Vine Streets, St. Louis, Mo., in. order to ob- 
tain room for its growing business. The 
company reports an increasing number of 
orders and bright outlook for the future. 


THE CHICAGO ADDRESS of the Buck- 
eye Electric Company and the Jandus Elec- 
tric Company, after May Ist, will be Room 
1537 Monadnock Building. The increasing 
western demands for Buckeye' incandes- 
cent and “Jandus” enclosed are lamps ne- 
cessitates the securing of larger shipping 
facilities. 


THE CUTLER HAMMER MANUFAC- 
TURING COMPANY, Chicago, III., an- 
nounces that during the month of April it 
has transacted the largest amount of busi- 
ness during the history of the concern. 
There has been a large demand for its crane 
controllers and also self starters for pumps 
and elevators. 


THE WESTERN ELECTRIC COMPANY 
carries in stock a large supply of Samson 
spot cord. This cord is especially adapted 
for the suspension of arc lamps, for use as 
bell ropes in cars, and for trolley cord. Its 
smooth and pliable finish, combined with 
durability, lightness and strength, recom- 
mend it for many uses. í 


CONSOLIDATION OF MANUFACTUR- 
ING INTERESTS IN BOSTON.—The Shaw- 
mut Fuse Wire Company, L. A. Chase & 
Company, the John P. Cushing Company and 
the Linton Manufacturing Company have 
combined their interests under the name of 
the Chase-Shawmut Company, with head- 
quarters at 161-163 Fort Hill Square, Boston, 
Mass. 


THR GARTON DANIELS COMPANY, 
Keokuk, Iowa, announces that since April 
ist, the sales of Garton lightning arresters 
have been over double what they have been 
in the same period of any previous year. 
The company, in order to keep up its stock, 
has recently doubled its force of employees, 
and states that it will be able to meet any 
requirements for prompt shipments. 


THE NATIONAL TELEPHONE COM- 
PANY, formerly of Boston, Mass., has re- 
moved to St. Louis, Mo., where it has estab- 
lished a large factory at 1726 Glasgow ave- 
nue. The company is arranging to install a 
model plant at Belleville, Illinois, with a 
new multiple telephone system and gravity 
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drop switchboard. The exchange will have 
trunk line connections with the Kinloch 
system in St. Louis. 


THE EXPANSION OF THE STROM- 
BERG-CARLSON TELEPHONE COM - 
PANT. — The Independent Telephone Com- 
pany, with a capital stock of $100,000, has 
been incorporated to take up the manufac- 
ture of the well-known Stromberg-Carlson 
telephone apparatus. The management will 
be continued in the same hands, but the 
business will be continued on a larger scale 
with increased facilities for manufacture. 


THE AMERICAN STOKER COMPANY, 
New York City, wishes to invite the atten- 
tion of the attendants at the electric light 
convention to its equipment of American 
stokers in the Bay Ridge generating station 
of the Kings County Electric Light and 
Power Company, Brooklyn. Owing to the 
interest of this installation a large number 
of those attending the convention will un- 
doubtedly visit it and will see among other 
things a model stoker Installation. 


PARTRICK, CARTER & WILKINS, Phil- 
adelphia, Pa., have found that the advan- 
tages of their automatic set-back annuncia- 
tors have been so generally appreciated that 
the type has been extended to the following 
sizes: 4, 6, 8, 10, 12, 16 and 20 numbers. The 
favor with which this design has been met 
is undoubtedly due to the extreme simplicity 
of the mechanism, and consequent reliability 
of operation. The company states that it is 
doing an enormous business with these an- 
nunciators. 


THE WARD LEONARD ELECTRIC 
COMPANY announces a reduction in the 
price of its Carpenter enamel field rheostats 
and theatre dimmers. This reduction is as 
much as 30% in most instances. Although 
the Ward Leonard Company has maintained 
low prices in the line of field rheostats and 
theatre dimmers, it has made such radical 
improvements in cost, due to new designs 
and production in very large quantity, that 
it can make the present large reduction in 
price and still make a fair manufacturing 
profit. 


CROCKER-WHEELER ELECTRIC COM- 
PANY takes a justifiable pride in such a 
distantly remote feat as the successful com- 
petition of the Pencoyd Iron Works for the 
famous Atbara Bridge contract. The suc- 
cess of the American bid against all British 
competition was due to the short time in 
which the mammoth work could be turned 
out, which in turn is alleged to be due to 
the electric distribution of power through 
the Pencoyd Company's works. The 
Crocker-Wheeler Company has always ad- 
vocated such power distribution, and in fact 
constructed most of the apparatus used by 
the Pencoyd Company. 

THE C. & C. ELECTRIC COMPANY, 14 
Liberty street, New York, has decided to 
open its own office in Chicago, Mr. Martin 
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J. Insull, the former sales agent for the 
Chicago territory, having severed his con- 
nection with the company and located in 
New York as Vice-President of the General 
Incandescent Arc Lamp Company. Mr. E. 
Sanderson, who has been representing the 
C. & C. Company in St. Louis for a year 
past, was appointed manager for the Chi- 
cago territory on May Ist. A suitable office 
location has not yet been secured, but it is 
quite probable that quarters will be found 
in the Monadnock Block. 


THE ELECTRIC ARC LIGHT COMPANY 
has removed its general offices to large and 
commodious quarters in the Bowling Green 
Building, 11 Broadway, New York. It has 
largely increased its manufacturing facili- 
ties, and can promptly ship direct and alter- 
nating current enclosed arc lamps. W. C. 
Hubbard, General Manager, reports that the 
company is very busy at present, and has 
just closed some good orders with such con- 
cerns as W. & J. Sloane, the Ogden Goelet 
estate, the Central Railroad of New Jersey, 
the Palais Royal, Washington, D. C., Camp- 
bell & Smith, Herren Bros., John Daubs & 
Sons, Pittsburgh, Pa., etc. 


THE MONTAUK MULTIPHASE CABLE 
COMPANY has arranged for an exhibit of 
its automatic thermostatic flre detective ca- 
bles at the Paris exposition next year. The 
company will make a very complete exhibit 
of its wires in connection with all interior 
electrical adaptations, and it will undoubt- 
edly be one of the electrical features of that 
Fair. The convention of municipal electri- 
cians to be held in September of this year 
at Wilmington, Del., promises to eclipse any 
previous convention in numbers and ex- 
hibits. The progress of municipal fire pro- 
tection from its beginning down to the pres- 
ent will be illustrated by apparatus in vogue 
during the various stages of invention. The 
Montauk Multiphase Cable Company will 
have a complete display of its product in 
connection with all interior wiring. 


SALES OF COCHRANE FEED WATER 
HEATERS AND SEPARATORS.—The Har- 
rison Safety Boiler Works of Philadelphia, 
Pa., announces a remarkably long list of re- 
cent sales of Cochrane heaters and purifiers 
as well as separators. Of the former, the 
largest orders were for 5000 h. p. for the 
Delaware & Hudson Canal Company, Scran- 
ton, Pa., and 3000 h. p. each for the Midvale 
Steel Company and the Granite City (III.) 
Steel Works. Of separators two of the 14 in. 
size were ordered by the Coplay Cement 
Company, one 12 in. and two 4 in. by The 
Gladstone, Philadelphia, and one 12 In. by 
the Roxborough, Chestnut Hill & Norris- 
town Railway, besides a multitude of the 
smaller sizes. Separators of the Cochrane 
type were also ordered by the United States 
Government for the captured steamships, 
Isla de Luzon, Don Juan de Austria, and 
Isla de Cuba. 
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DAMPER REGULATORS.—No steam 
plant with good draft to the boiler should 
be without a damper regulator. They re- 
turn their cost many times in a short period. 
With a good regulator, the steam pressure 
on the boiler can be kept uniform, and uni- 
form pressure means steady power. It also 
means longer life to the boiler, because the 
pressure on every part is continuous. Ir- 
regular steam with the accompanying 
changes in expansion and contraction 
causes leaky tubes and leaks around bolt 
heads and seams of plates, necessitating re- 
pairs, loss of time, etc., generally much 
more each year than the cost of a regula- 
tor. A good damper regulator prevents alter- 
nate forcing and checking, and in that way 
saves from 5 per cent. to 10 per cent. in fuel. 
Care should be taken to select one without 
complicated parts, so liable to give way, to 
get out of order, and cause trouble and ex- 
pense. James L. Robertson & Sons, New 
York City, have had twenty years’ experi- 
ence, and can speak intelligently on this 
subject. They will be pleased to answer all 
inquiries. 


ELECTRIC POWER IN ROLLING 
MILLS.—The exacting speed requirements of 
the different machines constituting a roll- 
ing mill to move the ingots, plates, rails, 
etc., through the mill with a minimum of de- 
lay and a maximum of time usefully em- 
ployed on each machine, and to prevent any 
one machine from causing a blockade by 
reasons of the fact that it is running too 
slowly, are best met by the distribution of 
power to the various machines of the mill 
by means of electric motors. Realizing this 
fact, the National Iron & Steel Company of 
Mingo Junction, Ohio, recently contracted 
with the Westinghouse Electric and Manu- 
facturing Company for the Installation of 
an electric motor plant. The equipment is 
now completed, the generating plant con- 
sisting of two 150 kw. direct coupled dyna- 
mos, supplying current of 250 volts. The 
mills and offices are lighted and nine travel- 
ing cranes are supplied, besides a number 
of 20 h. p. motors driving separate sections 
of the mill, which consists of a set of con- 
tinuous traveling rollers extending over a 
distance of 600 ft. 


A VERY HIGH HONOR has been paid the 
Pelton Water Wheel Company recently in 
the award by the Franklin Institute of 
Pennsylvania of the Elliot Cresson Gold 
Medal—made as a just recognition of what 
is regarded by them as one of the most val- 
uable products of American genius that has 
ever been produced. This award is accom- 
panied by an elaborate and exhaustive re- 
port made by a committee of scientists ap- 
pointed for the purpose, which traces the 
history and progress of water-wheel prac- 
tice from the early centuries down to the 
most modern and improved methods. The 
report concludes with the following para- 
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graph: We have given this invention the 
fullest and most unbiased examination per- 
missable within the time allowed us and 
within the compass of the literature at our 
command. We conclude that the Pelton 
Water Wheel possesses all the advantages 
of simplicity of construction, economy of in- 
stallation and maintenance, adaptability to 
variable heads of water, transportability, a 
close and sensitive automatic regulation, 
and of high speed, which belong to other 
wheels of its class which have preceded it, 
but for efficiency and reliability it excells 
all others. We therefore deem the Pelton 
Water Wheel worthy of the Elliot Cresson 
Medal, and hereby recommend the award 
of same to the inventor.” 


MR. C. F. CROSELMIRE, whose plati- 
num products are so extensively used in the 
electrical arts and industries, especially in 
the manufacturing of incandescent lamps, 
has recently received a $40,000 contract for 
electrical platinum attachments, to be used 
in preparing sea water for cleaning the 
streets of Havana, Cuba. The sea water is 
taken into capacious tanks and an electri- 
cal current is run through it by means of 
triangular pieces of metal, to which sheets 
of platinum, 1/1000 of an inch in thickness, 
are attached. The strong current of elec- 
tricity run through the water breaks up 
the sodium chloride, giving free chlorine, 
which makes the water an excellent germi- 
cide, and with it the streets of Havana, and 
houses also, if necessary, will be fiushed. 

Mr. Croselmire spent very near all last 
year in the platinum mines of Russia and 
has made large business arrangements and 
purchases of crude platinum ore. During 
that time he has instituted processes in re- 
fining the metal whereby the percentage of 
platinum extracted from the ore is claimed 
to be greater than obtainable heretofore. 

Mr. Croselmire will be pleased to quote 
prices and give information regarding plati- 
num to any concern in the market for his 
goods. 


THE WESTINGHOUSE MACHINE COM- 
PANY’S EXTENSIONS.— Building opera- 
tions are in active progress upon the exten- 
sions to the works of the Westinghouse Ma- 
chine Company at East Pittsburg, Pa. The 


capacity of the foundry, machine and erect- 


ing shops will be doubled. The smithy and 
forge departments will be trebled in size. 
These extensions will make the main build- 
ing 1200 feet in length, the width through- 
out being 230 feet. The warehouse and forge 
department will be nearly 700 feet in length. 
Large foreign as well as domestic orders 
for engines have necessitated these addi- 
tions to the works. Messrs. Westinghouse, 
Church, Kerr & Company have recently con- 
tracted to supply several steam engines of 
very large horse-power. Among them are 
sixteen engines for the Third Avenue Rail- 
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road Company of New York City, to be of 
4500 h. p. each, with a maximum capacity 
of 7000 h. p. each, also engines of equal ca- 
pacity for the Bay Ridge power house of 
the Brooklyn Edison Company. These en- 
gines will be of the Corliss type, the first of 
this type built by the Westinghouse Ma- 
chine Company. The demand for Westing- 
house gas engines has greatly extended. 
These are being built in far larger sizes than 
hitherto. The Columbus Electric Company, 
Columbus, Ohio, has ordered a gas engine 
of 60 h. p. and another of 280 h. p. for di- 
rect connection to dynamos. The Consoli- 
dated Gas Company of Long Branch, N. J., 
has ordered a gas engine of 280 h. p. for elec- 
tric work. 


THE COPARTNERSHIP OF MR. CHAS. 
WIRT AND MR. IRVING B. SMITH, both 
of Philadelphia, under the firm name of 
Charles Wirt & Company, has been an- 
nounced. They will continue the business, 
previously owned by Mr. Wirt, of manufact- 
uring the Wirt dynamo brush and Wirt rheo- 
stat, articles too well known to require de- 
scription here. 

Mr. Charles Wirt entered the electrical 
business in the old Goerck Street Edison 
machine works, in New York City, in 1881. 
In 1882 Mr. Wirt was connected with the 
Western Edison Company of Chicago, and 
after leaving that connection returned to 
New York as chief electrician of the Berg- 
man or New York Edison factory, at 17th 
Street and Avenue B. In 1889 Mr. Wirt was 
electrician of the standarzing bureau of the 
Edison Electric Light Company, with quar- 
ters at the. Edison Laboratory, at Orange, 
N. J., where, in association with Mr. Ken- 
nelly and Mr. W. J. Jenks, specifications 
were formulated for the improvement of 
many..parts of the incandescent system. In 
1890 and up to the time of the failure of the 
Ansonia Electric Company of Chicago, Mr. 
Wirt was employed as electrician of that- 
company and fathered the production of 
new designs and inventions, covering many. 
lines of electric work, removing to Phila- 
delphia soon after that time. 

Mr. Irving B. Smith received his earlier 
education at Cornell University in the course 
of electrical engineering. Until forming the 
present partnership he has been connected 
with the firm of Green and Company, Inc., 
as chief of their electrical department. He 
has been in their employ since 1892, and as 
their electrical engineer has layla a con- 
siderabie and 
well deserved 
reputation as 
a designer 
and construct- 
or of scien- 
tific and com- 


mercial elec- 
trical instru- 
ments. 
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The new firm has been fortunate in secur- 
ing additional room without change of ad- 
dress, by taking another floor in the manu- 
facturing building, 1028 Filbert Street, an 
admirable location, within the business cen- 
ter of Philadelphia, close to the Reading 
Terminal Railroad Station, and well equipped 
for the line of manufacturing which they 
have chosen. 


THE GROWTH AND DEVELOPMENT 
OF THE ELECTRICAL SUPPLY BUSI- 
NESS IN THE SOUTHWEST.—Ten years 
ago there were few electrical supply houses 
of any importance in the United States. Ten 
years has, however, caused a remarkable 
change in this branch of business specula- 
tion. 

Only a few years ago the electrical, as well 
as numerous other forms of mercantile busi- 
ness, was transacted mostly in the East, in 
such cities as New York, Boston and Phila- 
delphia. The demand, however, for this class 
of goods in the Middle and Western States 
increased so rapidly that the electrical sup- 
ply houses were soon located in large num- 
bers in central and Western cities. Chicago, 
St. Louis, Cincinnati, Detroit and other large 
cities were the sites of a rapid development 
in the electrical enterprise. 

Six years ago the Western Electrical Sup- 
ply Company of St. Louis, Mo., was organ- 
ized for the purpose of transacting a general 
electrical supply business. This company 
was started at this time in a very small way, 
Occupying at that time a floor area of only 
about one thousand square feet. Strict at- 
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tention to business, however, combined with 
energetic efforts to establish a business on a 
substantial basis and with a determination 
to carry a line of goods in accordance with 
the requirements of their customers, was fol- 
lowed by constantly adding to its line of 
agencies all high grade goods and maintain- 
ing the standard of all such goods as well 
as increasing the variety and the quantity 
from year to year. 

The. Western Electrical Supply Company at 
the present time has salesmen covering the 
Central, Western and Southwestern States 
thoroughly, and has become a well known 
factor throughout the entire country. It rep- 
resents none but high grade manufacturers, 
and aims to supply the trade with goods that 
are excelled by none and equal to the best 
of anything in the market. 

It has several lines of goods made espec- 
lally for its own sale and directly under its 
general supervision, which practically estab- 
Hshes it as a manufacturer as well as a deal- 
er. It is now located at 10 and 12 North 
Ninth Street, where it occupies an entire 
building. with a floor space at the present 
time of about 65,000 feet, and is very much 
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crowded for room even in this spacious build- 
ing. ‘ 

The officers of this company are Mr. H. K. 

Gilman, President and Treasurer, and Mr. R. 
V. Scudder, General Manager, both of whom 
have long had experience in the electrical 
business. 
The business of the company is divided into 
six large departments comprising the follow- 
ing: Electrical apparatus, lighting supplies, 
electric and combination fixtures, electric 
railway supplies, house goods supplies and 
telephone supplies. 

Among some of the largest manufacturers 
whom it represents are the John A. Roeb- 
ling’s Sons Company, Trenton, N. J.; the In- 
diana Rubber and Insulated Wire Company, 
Jonesboro, Ind.; the- Warren Electric and 
Manufacturing Company, Sandusky, Ohio; 
the Eddy Electric Manufacturing Company, 
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Windsor, Conn.; the Ohio Brass Company, 
Mansfield, O.; the Western Telephone Con- 
struction Company, Chicago, III.; the Adams 
Bagnall Electric Company, Cleveland, O.. 

There are numerous other manufacturers of 
Importance whom this house represents on 
fan motors, small power motors, switches 
and numerous other supplies of every de- 
scription. | 

The Western Electrical Supply Company 
demonstrates quite fully its capacity for sup- 
plying and caring for the trade in its mam- 
moth 750-page general catalogue. It also is- 
sues separate catalogues for its various de- 
partments. It is represented at the electrical 
convention in New York by President H. K. 
Gilman, who will be pleased to meet any of 
{ts friends and patrons, and, in fact, the en- 
tire electrical fraternity, such as is repre- 
sented on this occasion. 
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THE STREET RAILWAY SYSTEM OF KINGSTON, JAMAICA. 


AN EXAMPLE OF HIGH GRADE HYDRAULIC 
AND ELECTRIC ENGINEERING IN THE 
WEST INDIES. 


BY HENRY E. RAYMOND. 


It is not usual to find in cities of 50,000 
inhabitants a street railway system built 
according to the latest improvements in 
every detail. This, however, is the case 
with the city of Kingston, Jamaica, which 
is perhaps one of the last places where 
one would look for such a perfect system. 
The streets, until very recently, were 


volving the expenditure of about $1,000,- 
000. 

The tracks are of 90-lb. steel girder 
rails, running through the city, and 60-lb. 
rails running through the country. The 
track is laid according to some very re- 
cent specifications, a somewhat similar 
construction being used in Buffalo, N. Y., 
U. S. A. The rails are laid on steel chan- 
nel bar ties, 7 ins. wide, and are bedded in 
8 ins. of concrete, which at the rail is 
raised so as to enclose it half way up the 
web. There are six miles of double track 
and 13 miles of single track. 


coal would be too great a percentage of 
the earnings, and prospecting was at once 
begun to find a suitable water power. The 
services of the Stilwell-Bierce and Smith- 
Vaile Company were enlisted, and this 
company sent its hydraulic engineer, Mr. 
R. H. Cooper, who went over the condi- 
tions and recommended the development 
of a power on the Rio Colre, 21 miles from 
Kingston. The same company then took 
the contract to design and install the pow- 
er plant, complete, from its own designs, 
taking the river as it was and turning 
over a finished installation. 


FIG. 1.—THE INTERIOR OF THE GENERATING STATION OF THE WEST INDIA ELECTRIC COMPANY, LTD. 


practically unpaved, and were drained by 
surface sewers, many of them being 
“crowned upside down,” the drains be- 
ing down the center of the street. The 
West India Electric Company, Ltd., an 
organization of Montreal capital, obtained 
the franchise to build and operate an ex- 
tensive street railway, and also territor- 
fal rights to do the lighting. Starting 
work a few months after obtaining the 
franchise, they absorbed the old car com- 
pany, which ran a service of very old mule 
cars, and have now completed works in- 


Seventeen cars are run daily, the pres- 
ent equipment being 20 open cars, 6 trail- 
ers, or market cars” (so called because 
they are run to accommodate the country 
people coming to the markets), and 2 
sprinkling cars. The business done is 
large, and the system bids fair to pay 
well. Less than two weeks after starting 
it was evident that more cars were 
needed. 

It was orignally the intention to work 
the line from a regular steam power plant, 
but it was soon evident that the cost of 


On the Island of Jamaica—as. in all 
British Colonies—the King's Highway” 
is of the first importance, and has to 
be protected under all circumstances. 
It happens here that the government 
road runs along the river bank at a 
height just sufficient to keep it above 
ordinary high water. A dam of suf- 
cient height to give a practical head 
would have caused the flooding of several 
miles of road. It was found, however, 
that the location which was finally chos- 
en was such that a dam 9 ft. high could be 
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built, causing no inundation of the high- 
way, except at extremely high water, and 
wie water could be piped to a lower point 


down stream, where a head of 54 feet is 


obtained. 


The dam is built of concrete and is 90 


ft. wide, with cross section, as shown in 
Fig. 4. The flash boards are held in col- 
umns built up of Z bars, and extend 3 ft. 
above the dam. At the left of the dam is 
the skimming basin (see Fig. 7), from 
which the pipe intakes. The intake of the 
pipe is 10 ft. in diameter, narrowing to a 
ameter of 8 ft., which is its size through- 
Jut its length. It extends from the dam 
6,240 ft. to the power house, and is built 
of -in. steel riveted in 6 ft. sections. 

It may not be out of place here to state 
that in cubic contents it is one of the 
largest (if not the largest) pipe lines in 
the world, and was constructed with un- 
trained native labor, there being only 
two white men superintending the con- 
struction. 

The power house is built entirely of 
steel and concrete, and is carried on foun- 
dations from 10 ft. to 16 ft. deep. The 
building stands directly in the bed of the 
river, and must needs be sufficiently 
strong, not only to satisfactorily hold 
the machinery, but also to resist the 
freshets, which come down, like all trop- 
ical floods, with tremendous force. The 
building is 70 ft. long and 36 ft. wide, and 
is built with latticed columns, and I 
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designed to develop 400 h. p. at 40 r. p. m. 
The generators, in common with all of 
the electrical equipment, are of General 
Electric manufacture. They are of the 
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ers consist of concrete walls 12 ins. thick 
and 30 ins. high, with a row of concrete 
piers down the middle. The air cham- 
ber is made by flooring the top of this 


FIG. ?.—THE POWER HOUSE. SHOWING DRAFT TUBES AND UNDER FRAMING. 


most recent construction and are desig- 
nated as A. T. 12-300-400, that is, they 
are 3-phase stationary field, 12-pole, 300 
kw. 550-volt machines, designed to be 


FIG. 8.—THE POWER HOUSE, SHOWING PIPE LINE, RECEIVER AND GATES. 


beam girders throughout. The turbines, 
two of which are at present installed, are 
on the east side of the building, with room 
to the south for a third unit. The wheels 
are regular Stilwell-Bierce and Smith- 
Vaile Company’s twin turbines, and are 


used with step-up transformers, which 
are of the air-blast type. Each generator 
feeds three transformers, which are con- 
nected with both secondary and primary 
in delta. 

The foundations for these transform- 


foundation with 2-inx12-in. pitch pine 
plank. The low-tension connections are 
made in the air chamber, and are led 
through porcelain tubes into conduits in 
which they are carried to the switch- 
board. The high-tension connections are 
made overhead, and are led out of the 
building through 12-in.x86-in. openings 
in the wall, to cross arms, on which they 
are carried around the building to an- 
other set of openings, through which they 
are brought to the switchboard. The 
blowers are set on the floor directly at 
the west end of the air chamber, the mo- 
tors being raised on concrete piers 12 
ins. high. 

The switchboard consists of eight blue 
Vermont marble panels, two blank ones 
being left for the third unit. The high- 
tension panels for each set of transform- 
ers contain only the _  high-tension 
switches, which are of triple-pole, double- 
throw, oil-break form, the handle alone 
being on the front of the board. An aux- 
iliary panel carries a triple-pole, single- 
throw, oil-break switch for paralleling 
the two transmission lines. All these 
switches are placed on the back of the 
board, the handles alone being on the 
front. The auxiliary panel is provided, 
also, with two astatic ground detectors, 
and six ammeters, connected to show 
the current in each phase. These amme- 
ters are directly across the secondaries of 
current transformers, thus avoiding all 
high tension in the front of the board. 
The generator panels are each equipped 
with 3 single-pole, quick-break switches, 
and the necessary meters, fleld switches 
and synchronizing lamps. The exciter 
panels are equipped with the necessary 
switches and meters for two exciters, 
which operate at 110 volts. These ex- 
citers are 4-pole, moderate speed ma- 
chines of 25 kw. capacity, each coupled 
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directly to a single turbine 9 ins. in diam- 
eter. 

The lightning arresters in this plant 
are placed on a frame made of 4-in.x6-in. 
pitch pine, and mounted on struts so as 
to bring them about 30 ins. from the face 
of the wall; 1-in. bolts, extending en- 
tirely through the frame work, struts and 
wall, hold them in place. This construc- 
tion leaves 18 ins. clear behind the panels, 
in which space the wires to the trans- 
mission line are carried. 

The low-tension wires are all carried 
in conduits beneath the floor, and rise 
only at the machines, switchboard and 
transformers. The high-tension wires 
are all carried on porcelain line insula- 
tors on wooden cross arms. From the 
transformer primaries they are run out- 
side, through the holes before mentioned, 
and are carried on long pitch pine cross 
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arms, around to the middle of the west 
wall, through which they are carried di- 
rectly to the high-tension switches. There 
are two sets of bus wires, to which the 
two transmission lines are connected. 

The power house is equipped with a 
jib crane of 6 tons capacity, which is out- 
side the door, and a traveling crane of 
equal capacity. In order to avoid inter- 
fering with this crane, the high-tension 
wires are all run outside the building as 
described. 

The transmission line is carried on 2 
cross arms, on tubular steel poles, 4 wires 
being on the upper and 2 on the outer 
ends of the lower arm. Two telephone 
wires are carried on the lower cross arms 
next to the pole. There are 6 transposi- 
tions on the line, making 2 complete turns 
in the entire length. The transpositions 
are so made that the sets of 3 wires each 
spiral in opposite directions. The trans- 
mission line enters the sub-station in 
Kingston through a large, square open- 
ing in the rear gable. 

The sub-station is built of brick, with 
a truss roof, and galvanized iron roofing. 
There is also a section of monitor roof 
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for ventilation. There are at present 2 
rotary converters, 6-pole machines, of 200 
kw. capacity each. The converters are 
designed to run at 550 volts on the d. c. 
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FIG. 4.—A CROSS SECTION OF THE DAM. 


end. The system being 40-cycle, and the 
rotaries 6-pole, they run 800 r. p. m. In 
spite of the high peripheral speed they 
run very smoothly, and very coolly. They 
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When starting as a. c. motors there is, 
of course, a transformer action tending 
to induce a considerable potential dif- 
ference across the field teriainals. In or- 
der to avoid extremely high voltage 
across the shunt winding, the field coils 
are split up into 3 pairs of two in series, 
and are not connected until the machine 
is running synchronously. To avoid a 
short-circuited secondary effect through 
the series coils and the German silver 
shunt, a switch is placed in series with 
the shunt. 

The step-down transformers are placed 
on a wooden air chamber, which, in turn, 
is placed over a duct or pit, through 
which the high-tension wires run. The 
sides of the air chamber are of 6-in.x 
16-in. pitch pine, the bottom and top of 
2-in.x12-in. pitch pine. The center line 
of weight is carried on short, wooden 
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FIG. 5.—PLAN AND ELEVATIONS OF POWER HOUSE. 


are self-excited, compound-wound, the 
compounding being done exactly as with 
a similar direct-current generator, with 
the German silver shunt across the series 
field. 


columns, supported by 8-in. steel rails 
placed across the top of the pit. The pit 
is 7 ft. wide and 4 ft. deep. 

The low-tension cables run directly 
through a conduit to the switchboard. 
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The primary leads are carried to a set of 
bus wires, carried on short cross arms on 
posts set between the 2 rows of trans- 
formers. These bus wires lead through 
the current transformers for the high- 
tension ammeters, to the  oil-break 
switches. The wires leading to the trans- 
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rails which cross the high-tension wire 
pit. The lightning arresters are on a 
pitch pine frame, similar to the one in 
the power house, but supported on cor- 
bels set into the brick wall. They are 


of the standard, short-gap type, and are 
connected 24 gaps to ground. 


[Vol. XI. No. 7. 


taries will operate non-inductively. The 
rotaries may be started from rest, from 
either the a. c. or the d. c. side. The 
usual custom is, however, to start the 
generator and rotary from no cycles, and 
with a full field on the generator. It 
was found that with weak flelds on the 


mission line are connected directly to 
the high-tension bus wires on the boards 
and pass directly down into the pit. 
Through the pit they are supported on 
line insulators on cross arms set in con- 
crete at each end. At the opposite end 


FIG. 6.—PLAN AND ELEVATION OF SUB-STATION. 


The switchboard is of blue Vermont 
marble and consists of 9 panels, there 
being three for high-tension connections 
similar to those in the power house, one 
blank panel, two low-tension panels for 
the a. c. end of the rotaries, two standard 


generator and rapid acceleration of speed 
the rotary will pulsate in and out of step, 
frequently reversing the polarity of the 
d. c. voltage. This is avoided by bring- 
ing the generator up to speed slowly, and 
keeping a strong field on the same. The 


° FIG. 7.—A VIEW OF THE DAM AND SKIMMING BASIN. 


of the pit they rise, and pass up the wall 
behind the lightning arresters to 2 sets 
of cross arms, on which they are carried 
to the openings, through which the line 
enters. 

The blowers and their motors stand on 
a wooden platform beyond the end of the 
air chamber, and are carried on the steel 


railway panels for the direct-current side 
and one feeder-panel for four feeders. 
The step-up transformers step up to 
14,000 volts, at which pressure the power 
is transmitted to Kingston, where it is 
stepped down to 345 volts for the rota- 
ries. The relative field excitations are 
adjusted so that at about & load the ro- 


normal non-inductive, full load alternat- 
ing current for the rotary is 340 amperes, 
but only 200 amperes are necessary to 
start it from rest, and bring it up to speed 
as an induction motor. 

The switchboards are provided with 
switches and a starting rheostat, so that 
either rotary may be brought up to speed 
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as a direct-current motor, and, after syn- 
chronizing, be thrown in parallel on the 
a. c. end with the other rotary. 

The general design of the plant is such 
that either generator unit can be oper- 
ated on either transmission line, and 
either rotary unit the same. For its size 
it is one of the best equipped and best 
finished plants in existence; in fact, the 
entire system, including the dam, power 
plants, car sheds, track, and overhead 
work, is of the most substantial construc- 
tion. The power plant started operation 
on the Ist of April, and developed a ca- 
pacity, both in water power and electri- 
cal equipment which exceeded to a con- 
siderable extent, not only the guarantee, 
but even what was expected of it. 

— . —äUäêH 


THE POWER STATION OF THE OHIO 
STATE UNIVERSITY. 


One of the most modern and complete 
systems to be found in the country for 
supplying heat and power from a central 
station to a group of large and widely 
separated buildings is that installed at 
the above institution in Columbus, Ohio. 
There are ten build{ngs in the group, hav- 
ing a total heating surface of 41,000 square 
feet. On the lighting circuit are 2200 in- 
candescent and 11 arc lights, and on the 
power circuit 17 two-phase Westinghouse 
motors, from 1 to 30 horse-power. These 
motors are used for driving the ventilat- 
ing fans in connection with the heating 
system, as well as power blowers, shop 
tools, electrical laboratory apparatus and 
the hay cutters, threshing and other ma- 
chines in the dairy and farming depart- 
ment. 

A 10-in. steam pipe, with suitable pres- 
sure regulator and with the proper reduc- 
tion to suit the distance and size of the 
different buildings, leads out from the 
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THE BOILER ROOM, SHOWING MECHANIOAL STOKERS. 


THE DIRECT COUPLED ALTERNATOR. 


power station and is supported along the 
side of a brick tunnel nearly six feet 
square, and having a total length of 4100 
feet, the longest distance to any single 
building being 2500 feet. Beneath the 
steam pipe is a general return pipe, in 
which the water of condensation gravi- 
tates to the hot well in the boiler house, 
as.the grade is about 1 in 900. The wires 
for the light and power currents are also 


|’ supported along one side of the tunnel, 


those for the high tension current being 
lead encased. The heating system em- 
braces the Paul, Sturtevant, Buffalo and 
direct methods. | 

The steam generating equipment con- 
sits of five boilers, all of the Babcock and 
Wilcox make. Four of them are equipped 
with the Murphy smokeless furnaces, 
manufactured by the Murphy Iron Works, 
Detroit, Mich., while the one shown in the 
foreground of the view has the Babcock 
chain grate. 

The coal is carried by conveyors to hop- 
pers located above and in front of the 
boilers, from which it is delivered by 
chutes to the furnaces. The ashes are re- 
moved by an endless screw conveyor, and 
then elevated to bins from which the con- 
tents will readily gravitate through chutes 
into wagons placed outside the boiler 
house. The coal handling machinery is 
driven by a small vertical engine located 
in the boiler room, which, with all the 
coal equipment, was installed by the Jef- 
frey Manufacturing Company of Colum- 
bus. 

The water for condensing purposes is 
taken from the end of the reservoir farth- 
est from the station, and discharged into 
the other end through a five-inch pipe. 
This reservoir is designed for fire pur- 
poses, as well as for condensing, and is 
90 ft. x 200 ft. and five feet in depth, and 
when filled contains 500,000 gallons. It is 
interesting to note that during the cold- 
est weather of the past winter no part of 
this reservoir was frozen over. The water 
is pumped by a pneumatic system from a 
well beside a river 1700 feet from the 
reservoir, and 40 feet below its level. 

The power equipment consists of two 
tandem compound engines. One is of the 
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McEwen manufacture, and drives by a 
belt a 60 kw. 2-phase Westinghouse gen- 
erator. The other is a Watertown en- 
gine, which runs at 240 r. p. m. and is di- 
rect coupled to a 125 kw. generator of the 
same make and character. The auxiliary 
equipment consists of Sweets direct sep- 
arators connected above the throttles, a 
200 h. p. Wheeler surface condenser and a 
Hine eliminator, connected with a Bundy 
trap, which are located in the basement. 
The station is in charge of Mr. W. C. Me- 
Cracken, Chief Engineer. 

The results that were obtained in tests 
carefully carried out by Prof. B. A. Hitch- 
cock upon both the stokers and the Wa- 
tertown direct coupled engine may be 
summarized as follows: The fuel used 
was Hocking & Thacker pea coal, the lat- 
ter having a considerably greater calo- 
rific value as shown by a Mahler calori- 
meter and giving the higher figures men- 
tioned below. The water apparently 
evaporated per pound of coal varied from 
5.76 lbs. to 8.3 lbs., while the equivalent 
vaporization from and at 212 degrees per 
pound of dry combustible varied from 9.62 
to 11 lbs. 

The engine was given three runs under 
three different loads with a steam pres- 
sure of about 100 lbs. and a vacuum of 
about 21 in., the results being briefly as 
follows: 


Indicated h.. 142 125 92 
Electrical h. 126 107 7 
1 of unit ....... . 88.4 
Lbs. of steam per 1. h. p. hour, 
ances ih that used by con- 


ry ee eee ree 26.8 | 26.1 | 29.7 
Lbs. of steam per electrical 
h p. output including con- 
denser enen ceeetees 30.2 30.5! 37.4 
— — — 


THE MANUPACTURE OF GRAPHITE. 


In a paper presented by Mr. E. G. Ache- 
son before the Franklin Institute an ac- 
count was given of the process of manu- 
facturing graphite to be applied commer- 
cially at Niagara Falls. From this paper 
the following paragraphs have been ex- 
tracted: 

Very early in my experiments on the 
manufacture of carborundum, I noticed 
that graphite occasionally formed in the 
portion of the furnace charge lying next 
to the cylinder or granular amorphous 
carbon, which passed through the center 
of the furnace, and which became heated 
to an extremely high temperature by the 
passage of a heavy electric current, and 
around which the charge was placed to 
receive the heat necessary for the forma- 
tion of carborundum. Also that when 
ordinary bituminous coal coke was used 
to form the core, quite a large amount 
of it was converted into graphite, where- 
as, when petroleum coke was used, very 
little of it was made graphitic. 

By a careful study of these formations 
it was found that the graphite formed 
outside of and surrounding the core was 
produced by the decomposition of the car- 
borundum, which is, chemically, a car- 
bide of silicon, and, by induction from a 
number of known facts, that that formed 
within the core was also produced from 
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a similar decomposition of carbides, 
which were created by the chemical union 


of the carbon of the core with its con-- 


tained impurities. 

As the result of my investigations and 
deductions, I think the only commercial 
way to make graphite is by breaking up 
a carbide by the action of heat. The car- 
bon should be freed from chemical com- 
bination by what might be termed the 


evaporation of its associated elementary | 


substances. I have secured patents cov- 
ering this method, and these have been 
made the basis for the organization of 
an incorporated company, bearing the 
name Acheson Graphite Company.“ The 
company has now under way the erection 
of works at Niagara Falls, where the 
necessary electric current will be obtained 
from the Niagara Falls Power Company. 

Several distinct forms of the product 
will be produced. One consists of forms 
or articles, made out of amorphous car- 
bon, with the desired amount of impurity 
added thereto, which will afterwards be 
heated in an electric furnace and con- 
verted, more or less, into graphite. I 
have been carrying on this line of manu- 
facture for a year or more, using the fur- 
naces of the Carborundum Company to 
produce the graphitization, the articles 
having first been made by the arc-light 
carbon manufacturers. Over 200,000 car- 
bon electrodes, measuring 15 inches in 
length, with about 1 inch cross-sectional 
area, were made for use in the Castner 
alkali process, nearly one-half of them 
having been shipped to Europe, to be used 
for this work in England and Germany. 
The life or efficiency of these graphitized 
electrodes is many times that of the same 
electrodes ungraphitized. I have also 
graphitized some tons of carbon plates, 
to be used in making dynamo and motor 
brushes, and a large variety of odd forms 
and sizes for divers purposes. 

Another product—the one which will 
probably be of greatest importance—is 
an intimate mixture of pure amorphous 
carbon and graphite in fine powder. This 
will be put on the market for paint and 
foundry facing, and, as it has been formed 
at an exceedingly high temperature, it 
is quite pure, and possesses all of the 
qualities desirable for the purposes for 
which it is intended. 

It is not the present intention of the 
company to enter into the manufacture of 
their product into finished form for the 
general market, but rather to encourage 
those who are now engaged in making up 


the natural graphite into articles of com- 


merce to become buyers of their material, 
substituting it for that now used. 

The company’s plans, now being car- 
ried out, provide for the erection of a 
brick and iron building, 100x50 ft., on a 
plot of ground in Block No. 8 of the Ni- 
agara Falls Power Company’s lands (ad- 
joining the works of the Carborundum 
Company). Therein they will erect ma- 
chinery for reducing coke to grains of 
the desired size, an electric furnace 
through which the prepared grains will 
pass in a continuous stream, a pulverizer 
for reducing the grains as received from 
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the furnace, and a scalping sieve through 
which the product from the pulverizer 
will pass, that particles exceeding the 
1/200 of an inch diameter may be re- 
moved. The final fiour or powder will 
contain an amount of pure graphite pro- 
portionate to the percentage of impuri- 
ties in the original coke. It is quite pos- 
sible that, instead of using high-grade 
marketable coke, the fine refuse from the 
coke ovens, which is at present a waste 
material, will be utilized in the manu- 
facture of this product. 
— —ñ—I——ꝛ 


A NIGHT SCHOOL FOR A TELEPHONE 
COMPANY’S EMPLOYEES. 


A recent innovation in the telephone 
fleld has been introduced by the New 
York and New Jersey Telephone Company 
to educate the employees in regard to in- 
stallation and care of all sorts of tele- 
phone apparatus used by the American 
Bell Telephone Company. Mr. W. B. 
Brown, an electrical engineer, who grad- 
uated from Lehigh University in 1896, has 
been employed as an instructor in all 
branches of the telephone business. 

The course of instruction, as outlined 
for the present, starts in with the rudi- 
ments of electrical science, and gradually 
leads up to the circuits involved in mul- 
tiple switchboards, selective signal appar- 
atus and power plants used in connection 
with telephone apparatus. 

The company has divided its territory 
into sections, the main office of each sec- 
tion being the assembling point for the 
men to meet Mr. Brown, and to receive in- 
structions through black-board exercises 
and illustrations concerning the work in 
all its details. So far these meeting points 
have been Jersey City, Newark, Paterson, 
Long Branch, New Brunswick, Elizabeth, 
Orange, West Brighton and Morristown. 

The interest shown by the men has al- 
ready proven that the matter of instruc- 
tion in this form appeals to them in a 
stronger way than the correspondence 
system, which has been tried by the men 
for some time past. 

The detail of a special man for this work 
was the outcome of classes which have 
been carried on in one of the districts for 
the last three years. The question of a 
form of correspondence instruction which 
would not be too lengthy or complicated 
for the men to take up at once was care- 
fully considered by the company. | 

A meeting of all the employees in the 
New Jersey division was held in Newark 
to determine the value of this form of in- 
struction for practical telephone men. 
This was well attended and great inter- 
est at that time was shown in the ques- 
tion at issue, but it was found that the 
men lagged in their work on account of 
the length of the primary work. 

When it was found that correspondence 
instruction was out of the question a dif- 
ferent method was eagerly looked for. The 
success of black-board exercises in the one 
district mentioned above brought the 
question of a special instructor to the at- 
tention of the company. : 

The result of the efforts of Mr. Brown 
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in this innovation will be watched with 
great interest. The classes meet in the 
evening at 7.80 P. M., and the lecture and 
explanation of diagrams and apparatus 
closes about 10 P. M. The time of the in- 
structor is devoted entirely to the prepar- 
ation of lectures and material for use in 
connection with the classes, which are 
held every night in the week except Sun- 
day. 


— —— 


THE SERIES ALTERNATING CURRENT 
ARC SYSTEM IN HARTFORD. 


As has been pointed out in the con- 
vention paper by Prof. W. L. Robb, re- 
printed on another page, the Hartford 
Blectric Light Company has put into ex- 
tensive use the series alternating current 
arc lamp of the General Electric Com- 
pany, supplied with current from special 
transformers designed to give constant 
current from their secondaries, their pri- 
maries being supplied with constant po- 
tential. 

The Hartford Company put in one 30- 
light transformer of this kind in April, 
1898, and followed it with the first 100- 
light transformer in October of the same 
year. The 30-lighter has now been su- 
perseded and of the larger size there are 
now 6 in active service, to be followed 
by one more which has already been or- 
dered. The company has in service alto- 
gether some 1550 arc lamps and, as point- 
ed out in the paper referred to above, all 
of these within the direct current three- 
wire district, whether used for commer- 
cial or street lighting purposes, are con- 
stant potential direct-current arcs run 
from the underground mains. Outside of 
and generally surrounding this district is 
another in which all the incandescent 
lamps, motors and arcs, either street or 
commercial, are supplied from alternat- 
ing current transformers, generally on 
secondary three-wire networks. There 
remain, however, a certain number of 
street arc lamps which cannot be reached 
by either of these constant potential sys- 
tems, and which were originally supplied 
by series arc machines. It was for these 
lamps that the constant current trans- 
formers have been installed in order to 
do away with the small series arc ma- 
chines with their well known disadvan- 
tages. 

The arcs are all of the enclosed type, 
as are all of the arcs supplied from con- 
stant potential circuits, and are given 
400 actual watts each, which the com- 
pany estimates gives fully as good, if not 
better, lighting than the old naked direct 
current series arcs which its contract 
with the city specifies should be given 7 
amperes at 45 volts each. Of this 400 
watts practically all is usefully absorbed 
in the arc itself, there being no need of 
a reactive coil as in constant potential 
work. The direct current constant po- 
tential arcs supplied by the same com- 
pany are given 440 watts between termi- 
nals, of which about 140 watts is used up 
in the series resistance, giving only 300 
watts to the arc. The constant potential 
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alternating current arcs are given 600 
real watts across the terminals, or about 
400 at the arc. ; 

The plans of the company for the fu- 
ture contemplate the extension of the 
three-wire alternating interconnected dis- 
tribution network as the residence and 
other scattered incandescent lighting load 
increases, and the change of all street 
arcs to the constant potential type as 
fast as the network reaches them. The 
series alternating system will be retained 
for the outlying lights out of reach of 
the network only and it is estimated that 
the present equipment of series transform- 
ers will carry these indefinitely, all 
growth of business being taken up by the 
extension of the constant potential net- 
work, the series lines being gradually 


first one arrived upon the scene, has giv- 
en the whole scheme a nickname which 
will probably always cling to it—the “tub” 
system. These tanks were originally 
made of boiler iron riveted up, but it has 
been found impossible to keep these tight 
against the transil ofl which is used for 
insulation, and the new ones will be made 
of cast-iron. 

In the interior is a transformer of the 
shell type, with a long, central, vertical 
core rising the whole length of the tank 
or tub, surrounded by the primary and 
secondary coils and with a magnetic cir- 
cuit closed by return paths outside of 
them. The primary is made up of two 
independent coils, one fixed at the top 
and the other at the bottom of the tub. 
The secondary is similarly made up of 


A CONSTANT CURRENT TRANSFORMER SUB-STATION. 


crowded out further and further as the 
city enlarges. 

The 6 series transformers are located in 
pairs at three different points, one the 
battery sub-station and the other two 
small 10x10 brick transformer stations 
which do not require attention. A view 
of the interior of one of these is shown 
on this page. The two transformers of 
each pair are connected respectively across 
the two phases of the two-phase 2400- 
volt 60-cycle network, balancing the load. 
The construction of the transformers is 
of great interest. The principle of regu- 
lation is the well known repulsion ef- 
fect and its application to this purpose 
is broadly patented by Prof. Elihu Thom- 
son. 

Each machine is enclosed in a cylin- 
drieal tank, about which a chance remark 
made by one of the Hartford Electric 
Light Company’s employees when the 


two coils which are free to float up and 
down in the oil. These two are connected 
with each other by chains and levers in 
such a way that as one rises the other 
falls. They may approach into contact 
with each other at the middle of the 
tank or from this position one may rise 
toward the primary coil at the top while 
the other falls toward the primary coil 
at the bottom. Connected with the chains 
by which they are balanced is a lever 
which extends outwardly from the top 
of the oil tank and carries depending 
from its outer end a heavy adjustable 
weight. This weight tends to force the 
two secondary coils respectively toward 
the two primary coils. When the ma- 
chine is in operation the currents in- 
duced in the secondary react upon those 
in the primary and tend to force the coils 
apart, which force is balanced for normal 
current by the adjustable weight outside 
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of the case. If the resistance of the sec- 
ondary circuit falls due to the cutting 
out of lamps, the current increases slight- 
ly, increasing the repulsion effect, and 
the secondary is pushed further away 
from the primary, giving a chance for 
increased magnetic leakage between the 
primary and secondary, which reduces 
the e. m. f. in the secondary, bringing the 
current down to practically normal, even 
with wide changes of resistance. The 
regulation obtained is adjustable by 
means of a cam-shaped segment which 
can be moved on the outer end of the 
weighted lever and very accurate results 
can be obtained. Recording voltmeter 
charts show that the current Will not vary 
duriug the night between wider limits 
than 6% and 6% amperes, which is as 
good a result as can be obtained from 
series arc machines. 


The two coils of the secondaries of 
these 100-light transformers are run on 
the multi-circuit principle, with 50 lamps 
in each of the two circuits, and the switch- 
ing panels for controlling these are shown 
in the view above mentioned. As the sec- 
ondary voltage is considerably higher than 
the primary and the machine delivers 
the maximum voltage on open circuit, 
the lines are always shut down by open- 
ing the primaries. In starting, the sec- 
ondary is short-circuited, the short-cir- 
cuiting plug being afterwards removed. 
The high voltage gives arcs of considera- 
ble length, but these are minimized by 
the use oí a hard rubber sleeve which 
springs back around the plugs on pulling 
them out, such as is used with Brush 
switchboards. The primaries are pro- 
tected by D. & W. enclosed fuses, two in 
series with each transformer. Each trans- 
former house contains one Bristol record- 
ing ammeter, which is plugged from one 
circuit into the other by the inspector 
when he makes his rounds, thus giving a 
record of each visit to the house. The 
transformer cases are carefully grounded 
to prevent any risk of shock from the high 
voltage. 

The Hartford Electric Light Company 
has, besides the arcs mentioned, 48,000 
incandescent lights connected up and 1900 
h. p. capacity in motors, a considerable 
load for a place the size of Hartford, 
which is due to the company’s low rates 
for current and the satisfactory character 
of the service. 

The present hydraulic equipment is 
therefore rapidly being outgrown and the 
company has commenced work on a new 
power station on the Farmington River, 
two miles above the present one. Here 
an additional fall of 31 ft. will be ob- 
tained, giving more power than that ob- 
tained from the present station, where 
the fall is only 23 ft. The equipment will 
differ considerably from the pioneer belt- 
ed plant at the older station, and will 
consist of two pairs of Stillwell-Bierce 
horizontal turbines, direct coupled to two 
750-kw. Westinghouse alternators. The 
current will be carried to Hartford on an 
aluminum line. The locaticn of the pow- 
er house is almost ideal so far as topo- 
graphical conditions are concerned—the 
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river coming through a narrow gorge with 
rock walls which can be darnmed at very 
small expense. The dam and power house 
foundations will be of concrete, similar 
to those at Mechanicsville. The work is 
being done by the Engineering Contract 
Company. It is expected that the new 
power house will be ready for service by 
October Ist to help out with this year’s 
winter load. 


— . —— 
A COMPARISON OF THE ECONOMY OF 
TWO ARC LIGHT SYSTEMS. 


The earnest desire of many central sta- 
tion owners operating alternating current 
and series arc machinery to throw their 
whole load on to one type of generators 
has developed up to the present time two 
practical commercial methods of supply- 


ing series arc circuits with power from 


the alternating current machines. One of 
these, which has been in more or less use 
for two years, is the combination of an in- 
duction or synchronous motor with ordi- 
nary direct current series machines, and 
the other, which has only come into no- 
tice within the last few months, but has 
excited a remarkable amount of attention 
during that time, is the series alternating 
current enclosed arc system of the Gen- 
eral Electric Company. Much has been 
written upon this subject. and consider- 
able will be found upon other pages of 
this paper, but little has been said in pub- 
lic print about that important feature, the 
financial outlay and income. To give an 
approximate idea of the dollars and cents 
involved, expressed as a comparison of 
the outlay for and economy of two sys- 
tems of supplying arc lamps from a. c. 
mains, a representative case will be de- 
veloped as follows: 

Let an existing central station be as- 
sumed to have sufficient alternating cur- 
rent machinery to operate its arc load 
with either motors or series alternating 
system, and let it be assumed that the sta- 
tion has in service two old-style arc ma- 
chines running 200 open arc lamps, which 
load it is desired to throw upon the alter- 
nators. Considering first the investment 
necessary for the new equipment, the fol- 
lowing valuations may be given in round 
numbers: 

Approximate cost of a 150 h. p. motor...$2,000 


Inventory value of two old arc machines 1,000 
Inventory value of 200 old open arc lamps 1,000 


Total investment on motor dynamo 
PPI Rep ais :; oh EEEE A 


While of course the series arc system 
has not settled down to standard list 
prices, and on the sales that have already 
been made allowances must be granted 
for the high first cost of new appartus and 
also for introduction rates, the approxi- 
mate cost of 200 series alternating lamps 
with the transformers to supply them at 
60 cycles can be put down in round num- 
bers as $6,000. 

Thus, if the two old arc machines and 
the old open lamps can be disposed of at 
the rates mentioned above, the laternat- 
ing arcs would represent an original out- 
lay of $2,000 more than the motor driven 
arrangement. Figuring interest at six 
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per cent. and depreciation at ten per cent. 
in both cases, the fixed charges of the al- 
ternating arcs would be $320 per year 
more than those of the motor driven 
plant. 

The comparative efficiencies of the two 
systems at full load, which is the normal 
condition of street service, may also be 
taken up somewhat as follows: 


Efficiency of a 150 h. p. alternating cur- 
rent motor, approximately............... 92 
Efficiency of old arc machines, approxi- 
tei 8 76% 
Total efficiency of motor driven sets, ap- 
proxlma teak 1 
Efficiency of 100 light alternating series 
transformers 96 


If the open arcs are what is nominally 
known as 1200 candle power each, they 
consume about 360 watts per lamp. With 
an efficiency of 70 per cent. the motor 
would require approximiately 500 watts 
per lamp from the alternating current bus 
bars to drive the arc line. 

The comparative economy of the two 
systems will of course depend largely 
upon the amount of power given to the 
alternating arcs, which should be such as 
to give the same amount of light as the 
1200 c. p. open lamps. The number of 
watts in an alternating enclosed arc nec- 
essary to do this cannot be definitely 
stated, but is largely a matter of judg- 
ment. Assuming, however, that the cen- 
tral station manager considers it suffi- 
cient to give 400 actual watts in place of 
the 350 given the direct-current lamps, 
the series transformer with an efficiency 
of 95 per cent., will require from the al- 
ternating current lines 421 watts per 
lamp. This number of watts would proba- 
bly not give as high a mean spherical 
candle power as the open lamps assumed, 
but owing to the better diffusion of the 
light may give just as satisfactory illu- 
mination. This figure was taken because 
it is the number of watts given the lamps 
already put in use, although it is proba- 
bly hardly a fair substitute for the nor- 
mal 1200-c. p. open lamp and a higher 
wattage might be necessary. However, 
the figure taken shows a saving at the 
alternating current mains of 80 watts per 
lamp in favor of the alternating arc. Fig- 
uring a daily operation of 200 lamps 11 
hours for 365 days in the year, at lc. per 
kilowatt-hour, the saving in power annu- 
ally would be about $600. 

It would be well, however, to discount 
this considerably owing to the small 
amount of energy given to the arc in the 
above calculation, and it probably should 
come down to a figure which would about 
balance the difference in fixed charges in 
favor of the direct current arcs, leaving 
the advisability of one system or the other 
to depend largely upon the relative cost 
of trimming, attendance, repairs and ope- 
ration. 

The maintenance cost of the 200 open 
arc lamps may be estimated at, in round 
numbers, about $11.50 per lamp per year 
for trimming and carbons, this being a 
fair figure with 12-in. carbons at $6 per 
1000, 7-in. carbons at $3.50 per 1000, and 
one man trimming 100 lamps at $2 per 
day. The enclosed arcs with carbons at 
341 per 1000 and a life of 80 hours, one 
carbon being used per trim, and with in- 
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ner globes at $.18 each and a life of 600 
hours, would show a cost of: 


Carbons per lamp per yeaPr........ssseuee - $L35 
Inner globes per lamp per year.......... 1.20 
Trimming per lamp per year 1.6 

Total per lamp per year $4.20 


There is thus shown a saving of some- 
thing over $7 per lamp per year in favor 
of the alternating enclosed arcs. This 
saving, of course, is not so much due to 
the use of alternating current at the arcs 
as to the use of enclosed arcs, and may 
be obtained just as well with enclosed arcs 
on the direct current series system with 
motor driven machines. 

Another element, however, which is 
very hard to reduce to dotlars and cents 
in any typical case, but which each cen- 
tral station manager can estimate for him- 
self according to the local conditions, is 
the reduced cost of attendance and re- 
pairs, the alternating arc system requir- 
ing no motor and are dynamos, but in 
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their place only a transformer which may 
be located at the generating station or, 
if economy of copper so dictates, may be 
located in a small sub-station. The 
amount of floor space required is consid- 
erably less and the machine much less 
‘ikely to get out of order and require re- 
pairs, rewinding, or give trouble from 


‘ breakage of mechanical parts or insula- 


tion. 

The general conclusion of the whole 
matter is that having open direct current 
series arc lamps and machines for supply- 
ing them—the alternating arc system will 
show a first cost somewhat greater than 
the motor driven arrangement, which 
amount will be repaid by its greater econ- 
omy of power. The enclosed arc, as usual, 
shows an economy of trimming over the 
open and the alternating system shows a 
general advantage over the motor driven 
set in the reduced attendance and trou- 
ble. 


National Electric Light Convention. 


The twenty-second annual meeting of 
the National Electric Light Association 
held in New York City, May 23d, 24th and 
25th, differed very little from its imme- 
diate predecessors, the association appar- 
ently having reached years of discretion 


and settled down to a stable basis. This 
meeting, like that held three years before 
in the same city, was in the same build- 
ing with the electrical exhibition, al- 
though the latter was unfortunately not 
this year as extensive, interesting or en- 
thusiastic as the first, and up to the pres- 
ent the best of all New York electrical ex- 
hibitions, that was held in the Grand Cen- 
tral Palace three years ago. 

The papers presented, most of which are 
reprinted in part below, illustrate the ap- 
plication of scientific and engineering 
methods to all departments of the central 
station business, including even the finan- 
cial. It is a remarkable fact that the pre- 
cise methods of thought, cultivated by the 
study of mathematics and the practice of 
engineering, have carried the business 
and financial departments of the central 
station industry to a much higher plane 


of perfection than the corresponding de- 


partments of any other industry. 

A perusal of the following extracts from 
papers presented will, it is believed, illus- 
trate this observation. 

The morning session of Tuesday, May 
23d, was opened as usual by the address 
of President Young, which reviewed the 
remarkable advance of electrical engineer- 
ing during the last decade and particu- 
larly the development of the enormous in- 
stallations now proceeding in the Greater 
New York. The address was followed by 
the following paper presented by Mr. W. 
S. Barstow on 
A LOCAL TRANSMISSION SYSTEM—DEVELOP- 

MENT AND OPERATION. 

The plan of the Edison Company, of 
Brooklyn, as originally outlined in 1896, 
and as finally completed in 1897, pro- 


vided for the use of a three-phase, 25- 
cycle, 6,600-volt system, three-phase be- 
cause its use was for transmission pur- 
poses only, 25-cycle because of the ease at 
this frequency of station operation, trans- 
mission and transformation, and a pres- 
sure of 6,600 volts because this was suffi- 
cient, with the price of copper at 18 cents, 
to reach economically all parts of the 
greater city and suburbs. | 

The main station, located on the water 
front at Bay Ridge, is called the Union 
Station, because it generates a current 
which unites all systems hitherto sepa- 
rately operated. From this point high- 
tension feeders, the majority under 
ground, extend to ten substations, where 
the energy is received, transformed and 
distributed. 

In the designing of a switchboard for 
high-pressure work special attention 
‘should be paid to the simplicity of ar- 
rangement and contents of such board, as 
the fewer the devices, the better for the 
reliability and success of the system. The 
conditions of the operation of a high- 
tension multiphase system, when used 


for distributing purposes to sub-stations, 


differ considerably from the requirements 
of a primary station with a simple dis- 
tributing system. This difference lies 
mainly in the fact that feeder regulation 
in the high-tension multiphase transmis- 
sion system can be almost entirely dis- 
pensed with, the substations doing the 
necessary regulating for the energy as re- 
quired by the customers. Therefore, the 
important requirement in the multiphase 
transmission station becomes simply the 
positive controlling of the energy gen- 
erated at the machines, with possibly the 
operating of one or two sets of auxiliary 
bus bars. For the controlling of this gen- 
erated energy, switches, capable of break- 
ing a full and overload current, should be 
placed between the generators and the 
bus bars, and between each set of bus 
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bars. This requirement will be found to 
be imperative. In Brooklyn these switches 
are operated by electrically controlled 
pneumatic attachment, used by the Penn- 
sylvania Railroad system in their large 
switch yards. In all cases these have 
been positive and satisfactory in action. 
It is the present intention to control the 
interlocking circuit by a device dependent 
upon the synchronizing of the current, so 
that two machines or sets of bus bars 
cannot in any way be accidentally con- 
nected when out of phase. The switch it- 
self, breaking under oil, is not in any 
way complicated, and has satisfactorily 
withstood the test of capacity and time. 
These main switenes, placed as above 
stated, are the only ones in the station 
which will break under overload and 
pressure of 7000 volts, with the exception 
of the emergency switches. These emer- 
gency switches are plain pivoted copper 
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blades, with a fuse in multiple, and are 
to be pulled only in a case of last resort 
in event of any accident happening to the 
switchboard itself. 

Distribution from a high-tension multi- 
phase plant is an important problem, par- 
ticularly as regards the underground and 
overhead conductor systems. In Brook- 
lyn, with a view of securing the best ser- 
vice on feeders, which must necessarily 
be overhead, heavy chestnut poles of 
about 45 to 50 ft. in height, and about 90 
ft. apart, were used. The poles are fitted 
with special six-pin cross-arms. On the 
outside insulators of the top cross-arm 
are attached barbed galvanized-iron wires, 
which are grounded at every fourth pole. 
The second cross-arm carries the feeders 
in duplicate, three on each side of the 
pole. With three conductors on a hori- 
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sontal cross-arm, we are able to reduce 
inductive effects by transpositions, which, 
at low frequency, are satisfactory. The 
insulators are of glass, of the double or 
triple-petticoat type, and during the two 
years they have been in use, no defects 
whatever have developed. The line is 
carried entirely over all obstructions, in 
some cases it being necessary to use 70- 
ft. poles. More or less trouble has been 
experienced with lightning, and the 
heaviest trunk lines have been equipped 
with lightning arresters. 

The style of conduit used in Brooklyn 
may be termed a closed system, owing to 
the fact that it has been the endeavor to 
keep the entire conduit system as water- 
tight and dry as possible. A vitrified tile 
duct is used, with water-tight joints, and 
the brick manholes are of double con- 
struction, filled in with tar, and built on 
heavy concrete foundations resting upon 
creosoted timbers. The covers of the 
manholes are patterned after the Edison 
ten-stub junction-box top. The inside 
cover is provided with a rubber gasket, 
and held in place by bolts. The outside 
is simply a heavy cover, acting as a me- 
chanical protection to the inside one. 
The conduit system is connected to the 
unused brick stacks of the stations in 
which steam has been removed and trans- 
forming apparatus substituted. In addi- 
tion, a blower is operated at the Bay 
Ridge station. The movement of air 
through such a large system, composed of 
some 100 miles of duct, is very slow, and 
yet it is sufficient to keep the system in 
good condition. 

The reason for the adoption of a tile 
conduit as moisture-proof as possible was 
in the main on account of electrolysis. In 
making preliminary tests along the pro- 
posed line of conduit it was found that 
the pressure from metallic substances to 
ground varied from 10 volts negative to 
26 volts positive. Thus it would only be 
a question of time before the heaviest 
lead cover would be totally destroyed. It 
was also found that the only solution was 
to make the lead cover of the cable nega- 
tive to ground throughout the entire sys- 
tem. This demanded that all stray cur- 
rents should always flow to the lead cover 
and should never leave it. Such a condi- 
tion required that the lead covering of all 
the cables should be connected to the 
negative bus bars of the railroad power 
houses by insulated conductors of low 
resistance. : 

The question of mechanical covering 
for the cable itself depends upon the na- 
ture of insulation, the liability to elec- 
trolytic action or the effect of gases. 
Paper cables must necessarily be covered 
by lead or other moisture-proof material, 
the life of the cable depending upon such 
moisture-proof covering. Rubber cables, 
when subject to electrolysis, can be pro- 
tected by a covering of water-proof as- 
bestos surrounded by a very heavy 
braided covering, put tight and thorough- 
ly saturated with compound. In Brooklyn 
all cables, whether rubber or paper insu- 
lation, are covered, wherever they pass 
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through manholes, with heavy asbestos 
tape. In case a burn-out occurs on a 
cable with 1000 or 2000 kw. behind it, 
such an arc and heat is developed that in- 
jury is apt to result to adjacent cables, 
and it was found that by protecting each 
cable in this way further damage has 
been prevented. 


During the afternoon session the only 
paper presented was that of Prof. W. L. 
Robb on 


ROTARY TRANSFORMERS AND STORAGE BAT- 
TERIES AS RELATED TO LONG-DISTANCE 
TRANSMISSION. 


The main source of power is water 
power on the Farmington River, approxi- 
mately eleven miles from Hartford. The 
water power at present developed is capa- 
ble, under the most favorable conditions, 
of delivering at the switchboard in Hart- 
ford about 1200 electrical horse-power. 
The power is generated by two 600-kw. 
60-cycle alternators and transmitted to 
Hartford on the three-phase system un- 
der 10,000 volts pressure. 

The water power is supplemented by an 
auxiliary steam plant in Hartford, con- 
sisting of two compound-condensing 
Cooper-Corliss engines, having a com- 
bined capacity of 1600 horse-power. These 
engines supply the power to operate one 
600-Kw. alternator and one 400-kw. rotary 
transformer, so arranged that it can be 
connected with engines and operated as a 
direct or alternating-current generator. 
This rotary is so operated whenever, ow- 
ing to low water or repairs on the trans- 
mission line, the supply of alternating 
eurrent is insufficient for the alternating- 
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direct-current system. This part of the 
service is practically all underground. The 
feeders are lead-covered cables drawn in 
cement-lined ducts. The distribution is 
in part by Edison tubes and in part by 
lead-covered cables drawn in ducts. Out- 
side the central portion of the city the 
feeders are supplied with two-phase alter- 
nating current under 2400 volts pressure, 
and the distribution is, in general, on 
three-wire, 220-volt systems, supplied 
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ONE OF THE 250 KW. CONVERTERS, WITH 
STARTING MOTOR. 


from ten or twenty kw. transformers, al- 
though a few smaller transformers are 
still in service. This service is in part 
under ground, but, in general, overhead. 
Constant-potential, inclosed-arc lamps, in- 
candescent lamps and motors, in the case 
of both alternating and direct currents, 
are operated on the same three-wire sys- 
tem. All the commercial arc lamps, 
whether on the direct or alternating sys- 


THE 400 KW. CONVERTER, SHOWING OLUTOH AND BELT BY WHICH THE MACHINE IS USED 
AS A GENERATOR OR MOTOR. 


current load and all the rotary transform- 
ers. 

Two systems of distribution are used. 
In the central portion of the city the dis- 
tribution is on the three-wire, 220-volt, 


tem, are of the constant-potential, in- 
closed type, as are also the street lamps in 
streets in which there is a three-wire sys- 
tem. In other streets the street lamps 
are of the series alternating-current, in- 
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closed-arc type, and are operated from 
constant-current transformers. 

Three rotary transformers supply direct 
current to the three-wire, direct-current 
system. One, mentioned above, has a ca- 
pacity of 400 kw., and is located at 
the steam plant. Two have a capacity of 
250 kw. each, and are located in a 
battery sub-station which is situated in 
the very heart of the business section of 
the city, and · about three-quarters of a 
mile from the steam plant. The storage 
battery has a capacity of 2500 horse-power 
hours at a five hour rate of discharge. All 
three rotaries and the battery supply cur- 
rents to the same three-wire system. 

The three alternators are always oper- 
ated in parallel. At least one rotary 
transformer and storage battery are al- 
ways connected to the three-wire, direct- 
current system. The direct and alternat- 
ing-current systems are consequently in- 
terlocked, and the whole plant, including 
alternators, rotary transformers and bat- 
tery, is practically operated in parallel. 

The rotary transformers are of two- 
phase type, and are so designed that by 
cutting in or out turns of the primary of 
the transformers the voltage of the ro- 
taries may be varied betwen 230 and 860 
volts. This wide range of voltage is nec- 
essitated by the fact that the rotaries are 
at times run directly on the line, and at 
other times used in charging the battery, 
frequently at high charging rates. This 
wide range of voltage that can be ob- 
tained from the rotary does away with the 
boosters, otherwise necessary in charging. 

The rotary transformers are two-wire, 
and simply supply the current to the out- 
side wires of the three-wire system. The 
neutral wire is connected with the middle 
point of the secondaries of the two trans- 
formers. This point is always midway, as 
regards electric pressure, between the two 
terminals of the rotary transformer. 

The three alternators, one operated by 
steam and the other two operated by wa- 
ter power at a distance of 11 miles from 
the first, have been continuously run paral- 
lel during the past thee years. No dif- 
culty whatever has been found in this 
method of operation. 

The operation of the rotary converters 
has not been so simple a matter. At the 
outset there was excessive sparking at the 
commutator. This sparking was soon 
found to depend very largely on the vari- 
ety of brushes used. It was found that a 
very soft carbon brush gave the best re- 
sults, but without special treatment of the 
brushes, sparking, although diminished, is 
still excessive. The method of treating 
the brushes suggested by our superin- 
tendent, Mr. Rollins, was tried and found 
effective. The carbon brushes are first 
raised to a red heat, and then plunged in 
ordinary lubricating oil and allowed to 
cool. When brushes treated in this man- 
ner were used all vicious sparking was 
stopped, and in this particular the con- 
verters ran as smoothly as direct-current 
generators of the best type. At the out- 
set, in operating the rotaries, consider- 
able difficulty was met with in preventing 
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pumping when the engines were supplying 
power to the system. This pumping could 
be traced to the variation in the angular 
speed of the engines, and when the water 
power alone was supplying the power 
there was little, if any, pumping. It was 
found that this tendency to pumping 
could be checked by varying the field ex- 
citation of the rotary transformers or by 
temporarily throwing a portion of the 
load on the storage battery. Only once in 
the past three years has the pumping been 
such as to cause any serious interruption. 
The switchboard at the sub-station was 
originally arranged to give the greatest 
possible flexibility in operation. Both ro- 
taries could be run in multiple, feeding 
into the line, and the excess of current 
used to charge the battery; or one rotary 
could be run on the line and the second 
rotary used to charge the battery inde- 
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is noticed. If allowed to go on it quickly 
gets beyond control. The impossibility 
of running the three rotaries together ne- 
cessitated some change. The Westing- 
house Company’s engineers maintained 
that the corrective device could be ap- 
plied with equal effect to any one of the 
three rotaries. Copper strips were at- 
tached to the pole-pieces of the 400 kw. 
rotary. This rotary, of itself, was all right, 
but the developing of any tendency of the 
system towards pumping was entirely 
overcome by means of these copper strips. 
The system now works perfectly, whether 
operated by steam or water power. Even 
under the trying conditions of running 
the rotaries under different voltages, two 
feeding directly into the line and the third 
independently charging the battery, no 
trouble with pumping is experienced. In 
all other respects the rotary transformers 
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THE SWITCHBOARD OF THE HARTFORD ROTARY AND BATTERY STATION. 


pendently. This last method of operation 
was found impracticable. Under this con- 
dition the pumping would immediately be- 
gin, and it necessitated giving up this 
method of operation. Notwithstanding 
the above-mentioned difficulties, when a 
year ago it was decided to increase the di- 
rect-current machinery, we had gained 
sufficient confidence in the rotary system 
to purchase a 400 kw. rotary rather than 
a direct-current generator. 

The third rotary, when tested, proved 
to be free from any tendency toward 
pumping, either when operated from the 
steam plant or from the water power, and 
was in every way as nearly perfect as a 
machine could be. However, when thrown 
on the line with the two older rotaries, 
they immediately began pumping, and it 
was found impossible to run the three ro- 
taries together. The pumping in a rotary 
system seems to be cumulative; it is very 
easy to stop it if the proper remedy is ap- 
plied as soon as the first tendency to pump 


have been all that could be asked for; 
they have run practically continuously 
night and day for nearly three years and 
have had practically no repairs, the com- 
mutators simpiy being turned down once 
or twice a year. 

The transformer and battery station is 
operated by three men; the superintend- 
ent, an expert in the care of batteries, and 
two switchboard attendants. The labor in 
caring for a station of this output is a 
minimum. 

To sum the matter up, my Hartford ex- 
periencé has convinced me that the most 
satisfactory method of supplying electric 
energy over a considerable area is from a 
central power station generating alternat- 
ing current; the current being distributed 
to rotary and battery sub-station of high 
voltage, and the energy locally distributed 
on the three-wire, direct-current system, 
except in outlying districts where it will 
prove most advantageous to distribute on 
the alternating current system. 
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The first paper presented at the session 
held on Wednesday morning was by Her- 
bert A. Wagner on the following subject: 

SINGLE-PHASE DISTRIBUTION. 
Probably the best example of pure 
Single phase distribution on a large scale 
is furnished by the Missouri-Edison Elec- 
tric Company, of St. Louis, and I can best 
show its possibilities by describing the 
results obtained by this company. 

In a large portion of the city the usual 
system of individual transformers for 
every customer or adjacent customers is 
used. The current for these transformers 
is supplied by overhead feeders and dis- 
tributed over high-tension overhead 
mains. In some districts one transformer 
is used to supply current for an entire 
block by means of three-wire low tension 
secondary mains. 

The principal business portion of the 
city is now supplied by underground con- 
ductors, covering a district of forty miles 
of streets. A low tension Edison three- 
wire network of mains is used throughout 
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on the secondary mains which can be 
kept constant, however much the drop in 
feeder and transformer may vary. 

The transformers were designed for 
remarkably high average efficiency, and 
actually show the highest efficiency at 
about one-quarter load. The specifica- 
tions for these transformers limited the 
iron loss to 250 watts, the copper loss at 
full load to 3200 watts, and the regulation 
to 4 per cent. Thirty of these, of 110 kw. 
capacity each, are in service on as many 
feeders. They all run slightly under the 
specified losses. 

The feeder regulators at the station 
make it possible not only to regulate the 
pressure with the greatest precision, but 
to divide the load between the feeders and 
their transformers in any way desired. 
By slightly lowering the pressure on one 
feeder, and slightly raising it on an ad- 
jacent one, a large proportion or all of the 
load of the first can be transferred to the 
second without sensibly altering the pres- 
sure on the mains. This operation is al- 
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this district, and these mains are sup- 
plied by high tension feeders, each of 
which términates in a transformer of the 
same capacity as the feeder. Pressure 
wires run from the mains near the ter- 
minal of each transformer back to the 
station. Each feeder has a regulator or 
booster at the station. 

From this network of three-wire single 
phase alternating current mains current 
is furnished for incandescent lamps, arc 
lamps and motors. There are at present 
about 1,000 h.p. of single phase motors in 
operation, varying in size from 144 h. p. to 
25 h.p. Many of these have replaced direct 
current 600-volt motors, and there is not 
one that is not giving perfect satisfac- 
tion. Current is charged for entirely by 
meter. 

The most novel feature of this system 
is the transformer and the method of 
making it practically a part of the feeder 
to which its drop is added and is cared 
for by the feeder regulator at the station. 
The pressure wires indicate the pressure 
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most identical to that of dividing the load 
between two direct current generators 
running in parallel. All feeders can be 
kept almost equally loaded in this way 
if desired. 

It is our custom to plot quite frequently 
curves, showing loads on all feeders in a 
district, for the purpose, among others, of 
establishing the best pressure wire to 
adopt for a period as standard for general 
regulation. The bus bar pressure is al- 
ways regulated by the indications of this 
standard pressure wire, and the in- 
dividual feeders whose pressure departs 
from the standard, up or down, are regu- 
lated independently, from time to time, by 
their own regulators. 

All feeders are provided with fuses at 
the station end, and the secondary ter- 
minals of each transformer are led into 
junction boxes provided with copper fuses. 
These fuses are intended to protect the 
rest of the system in case of any defect 
development in a feeder or its trans- 
former. 
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The method of eliminating the effect of 
transformer drop by making it a part of 
the feeder renders it possible to regulate, 
with a system of interconnected mains 
and the use of pressure wires, as closely 
as in a direct current system; and the 
use of individual feeder regulators en- 
ables the pressure to be adjusted with the 
greatest precision. 

The ratio of current delivered to cus- 
tomers as shown by customers’ meters to 
the actual station output as shown by the 
station wattmeters, while not an exact 
measure of the distribution efficiency, ow- 
Ing to the losses in the customers’ meters 
and their failure to record properly at 
small loads, is nevertheless a good indica- 
tion for relative comparison. On the 
single-phase underground distribution 
system described, this ratio of customers’ 
meter readings to station output reaches 
86 2-10 per cent. The meters used on 
customers’ premises are the most recent 
type of induction wattmeters. The sta- 
tion meters are of the Thomson recording 
type, and these are carefully checked by 
the half-hourly records of station indicat- 
ing wattmeters, both being frequently 
calibrated. While this figure may be the 
highest on record it has been obtained 
with such great care month after month 
that I feel great confidence in its accuracy. 
The greater portion of the overhead dis- 
tribution of this same company is of the 
usual form with individual transformers 
to each customer as already stated. A 
large portion of the current supplied in 
this way is used in residences, and conse- 
quently the load factor is very low. The 
meters used in this work are recording 
ampere meters which let a considerable 
amount of current slip by unrecorded 
with light loads. The transformers are 
all of modern design and of high effi- 
ciency for their size. It may surprise you, 
however, when I state that the ratio of 
customers’ meter readings to station out- 
put in this overhead distribution is only 
48 3-10 per cent. I am also as positive of 
the accuracy of this low figure as of that 
of the remarkably high one for the under- 
ground system. 
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In the afternoon session of Wednesday 
the first paper presented was that of Mr. 
E. A. Leslie on 
NOTES ON UNDERGROUND DISTRIBUTION OP 

TWO-PHASE CURRENT IN NEW YORK CITY. 

The company with which I have the 
honor to be connected decided about two 
years ago to substitute two-phase for 
single-phase distribution, but one of the 
very first difficulties encountered was the 
subway situation. The trouble is that 
with so many occupants of the conduits 
it is not practicable to provide room un- 
der ground for junction boxes, large 
transformers and other apparatus neces- 
sary for a reliable system of meshed con- 
ductors, without which no company can, 
in my opinion, hope to compete to ad- 
vantage with direct-current distribution. 

Without junction boxes we were afraid 
to mesh our conductors, and for this rea- 
son and the possibility of patent compli- 
cations we adopted the four-wire method. 
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consisting of two circuits, the currents 
thereon differing ninety degrees in phase. 
These circuits are operated practically 
the same as single-phase circuits, except 
that their distributing mains necessarily 
parallel each other, and, therefore, while 
with single-phase distribution we former- 
ly employed but one distributing main in 
any given section, we now employ two. 
This is, of course, necessary to enable us 
to supply current for power purposes in 
units of 5 h. p. or over; but it also has 
this decided advantage, that it enables us 
to provide, at slight expense, a second 
source of supply for lighting and single- 
phase motors, in large and important in- 
stallations, where an interruption of con- 
siderable duration might result in serious 
consequences. For this purpose a special 
non-areing switch (Fig. 2) is provided, 
making it perfectly safe for any one to 
throw over from one circuit to the other 
the heaviest loads our largest customers 
are ever likely to use. These loads some- 
times reach as much as 100 kw., but as our 
generators, ranging in capacity from 300 
to 450 kw. each, all run in parallel, and 
the circuits consequently are all fed from 
common bus bars, the unbalancing effect 
of such switching over is rarely felt to an 
annoying degree. Of course, it is always 
desirable to preserve a fairly good bal- 
ance, and these switches are frequently 
employed for this very purpose. 

The most serious difficulty encountered 
. was the switchboard and regulating ap- 
paratus. Formerly our generators were 
small, not exceeding 60 kw. each, and as 
they were run independently, the number 
of lamps connected on each circuit was 
necessarily governed by the capacity of 
the machine, and the regulation of the 
pressure was usually effected on the ma- 
chine itself. The loads rarely exceeded 
25 primary amperes, and could be 
switched from one generator to another 
Without serious danger of areing or prac- 


tical interruption to the circuit. With 
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FIG. 1.—DIAGRAM OF SWITCHBOARD CIRCUITS. 


the adoption of the two-phase system, 
however, generators of from 300 to 450 
kw. were substituted and run in parallel; 
the number of circuits was largely re- 
duced, and the loads on those remaining 
were increased to 100 amperes. We quick- 
ly found that we could not throw loaas 
of 100 amperes at a pressure of 2,500 
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volts on the ordinary switchboard with- 
out dangerous arcing and annoying inter- 
ruptions to lights and motors. Neither 
could we satisfactorily regulate our pres- 
sure. In order, therefore, to secure safety 
and convenience, and at the same time 
control the pressure of each circuit in- 
dependently of the others, it became 
necessary to adopt a special form of 
switchboard and regulating apparatus, as 
shown in Fig. 1, which was devised by 
Mr. W. F. Wells, the assistant general 
manager of the Manhattan Electric Light 
Company, of this city, and a brief descrip- 
tion of which may be of interest. 

We brought out a third lead from the 
stator armatures of our generators, as 
shown in sketch, so as to give us 10 per 
cent. of the total voltage; that is, with 
the machine generating 2,500 volts on 
each phase, we should have between leads 
Nos. 1 and 2, 250 volts; between Nos. 2 
and 3, 2,250 volts, and between Nos. 1 and 
3, 2,500 volts. The six leads from each 
machine (three on each phase) are egar- 
ried through a three-pole, double-throw 
switch in the switchboard to the bus- 
bars, of which there are two sets of six 
each, as shown. Ordinarily, but one set 


FIG. 2.—NON-ARCING THROW-OVER SWITCH. 


of bus bars is used, as the generators are 
run in parallel, the other set being held 
for testing or the operation of a circuit 
singly if desired. The circuits are con- 
nected to these bus bars by similar 
switches. Lead No. 3 from the switch, 
after passing through an ammeter, goes 
direct to the circuit. Leads Nos. 1 and 2 
are connected to the terminals of a 
single-wound transformer, sometimes 
called an “auto-transformer” or economy 
coil.” This coil has eleven leads brought 
out, dividing the coil into ten equal parts, 
each part representing 1 per cent. of the 
total primary voltage. These eleven 
leads are carried to an eleven-point switch 
of the regulator-head type, so that any po- 
tential between 90 per cent. and full volt- 


gage of the machine (in 1-per-cent steps) 


may be run on the circuit. We are, there- 
fore, able to keep the station end of the 
circuit within one-half of 1 per cent. 
Plug and cable connections were also 
added to the board in case greater sub- 
divisions of circuits were needed than 
could be obtained on the two sets of ’bus- 
bars. The synchronizing devices and pilot 


manufacturers, 


is thrown over. 
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lamps of the machines are connected 
across the 10-per-cent. coils, and, there- 
fore, switchboard transformers are not 
required for these purposes. A view of 
this switchboard is shown in Fig. 4. 
TESTING FOR FAULTS. 
Notwithstanding the greatest care in 
the selection of insulation and the most 
rigid specifications for the guidance of 
faults will occasionally 
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FIG. 3.—METHOD OF LOCATING GROUNDS. 


develop in our cables, which are due 
either to inherent defects or lack of 
proper mechanical protection. In such 


cases the necessary interruption to the 


circuit for purposes of repair is an ex- 
ceedingly important matter, and, if fre- 
quent or long drawn out, will invariably 
result in loss of prestige and business. 
Therefore, to facilitate the removal of the 
fault as much as possible, it was formerly 
our practice, whenever one of our alter- 
nating circuits became earthed, to isolate 
it from the other circuits by throwing it 
on the “test” bus in connection with a 
spare generator and use a device for locat- 
ing the trouble, which was designed by 
Superintendent Sparrow, of the Manhat- 
tan Company. It includes the apparatus 
shown in Fig. 3, herewith : 

A single-pole, double-throw switch A is 
attached to the test bus and from the 
center of this switch a lead is carried 
through the primary of a transformer 
which has a red lamp connected across its 
secondary; then through the ammeter to 
the diagonally opposite outside poles of a 
double-throw, double-pole switch B; from 
the other outside poles a wire is carried 
to ground. Current is supplied to the 
center connections of this switch by a 
small direct-current, shunt-wound genera- 
tor having a capacity of about 10 amperes 
at 250 volts, and by means of this revers- 
ing switch the current can be sent 
through the circuit in either direction. In 
locating trouble the direct-current gen- 
erator, which is belted to a 5 h.p. motor, 
is started and the single-throw switch A 
thrown on either side of.the bus. If the 
red lamp lights up, it indicates that the 
ground is on the other leg, and the switch 
The direct current is 
then brought up to about 7 amperes, and 
the reversing switch B is thrown about 
every 15 seconds, which reverses the di- 
rection of the direct current flowing 
through the cable to the ground. The 
subway workmen then start out with a 
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compass and go to a manhole through 
which the circuit in question passes. If, 
on laying the compass on the cable, the 
needle reverses every 15 seconds, they 
know the ground is farther from the sta- 
tion; if, however, the needle is not af- 
fected every 15 seconds, it indicates that 
the trouble is between the manhole opened 
and the station, and they then open an- 
other manhole nearer the station. In 
this way they are able, without cutting 
the cables, to locate the trouble in a sec- 
tion between two manholes or handholes, 
or possibly in a manhole; whereas prior 
to the use of this device we were frequent- 
ly obliged to cut in fifteen or twenty 
places before locating the fault. In some 
cases, if the trouble is slight, we are able 
to repair it without shutting down the 
circuit, as the men are provided with rub- 
ber boots and rubber gloves drawn on 
over buckskin gloves, and an insulated 
box to stand upon,. and can safely and 
quickly make a temporary joint that will 
answer every purpose until such time, 
say early the next morning, as the cir- 
cuit can be shut down without detriment 
to the customers. If, however, the trou- 
ble is extensive, the circuit is shut down 
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we now pull the circuit at once and make 
the test in the same way, except that we 
use two compasses, as the direct current 
flows through the primaries of the trans- 


formers and tends to mislead the men if 
they use but one. A compass is placed on 
each cable, and as long as both needles 
are similarly affected they know that the 
trouble is beyond them; when, however, 
the needles tend to point in opposite 
directions, they know that they have 
passed the trouble, and its location is 
then easily determined. 

It is, perhaps, curious to note that when 
the alternating current is on the circuit 
the direct current apparently does not 
flow through the primaries of the trans- 
formers. Trouble on series arc circuits 
is also located in this way, except that not 
more than about four amperes of current 
is used, because otherwise the cut-out 
magnets tend to act and throw the regu- 
lar lamp magnets in circuit, the resist- 
ance of which practically stops the flow 
of the current. 

TESTING FOB INSULATION RESISTANCE ON 
LIVE CIRCUITS. 

It often happens in running a large 

number of circuits from a common bus, 


FIG. 4.—ONE MACHINE AND ONE LINE PANEL OF SWITCHBOARD. 


at once and the repair made as promptly 
as circumstances permit. 

Unfortunately, however, the subway 
company objects to the circuit being run, 
even On an independent generator, while 
we are locating the trouble, and therefore 


that phenomena will arise that have a 
suspicious look and make it desirable to 
find out which particular circuit or cir- 
It 
would have been disastrous to the money- 
making end of the business if every time 


cuits has caused the disturbance. 


— 
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something unusual manifested itself we 
had made a practice of pulling circuit 
after circuit until the delinquent had been 
detected, and it therefore became desir- 
able to be able to make reliable insula- 
tion tests while the circuits were in actual 


FIG. 5.—METHOD OF MEASURING INSULATION 
RESISTANCE. 


operation. In order to accomplish this, 
an arrangement of apparatus was de- 
vised, such as is shown in Fig. 5, and 
which is described as follows: 

A spare generator is started and con- 
nected through its switches to the test 
bus. From this bus a line is carried 
through a high-tension switch and then 
through toe primary coils of four trans- 
formers in series, the secondaries being 
left open, as shown in the diagram. This 
line is then carried through the galvanom- 
eter, which is provided with the usual 
short-circuiting key and shunt; thence 
it goes to a battery of 100 chloride 
cells equipped with reversing key, and 
thence to earth. The transformers used 
are of the ordinary 2,000-volt type (which 
is the pressure used on the system), and 
are of about 2 kw. capacity each, which 
we have found by experience to be about 
the right size. The coils being in series, 
they offer very high inductive resistance 
to the passage of alternating current, but 
their resistance is practically nothing 
when measuring megohms with direct 
current. 

In making the test we first ascertain 
the insulation resistance of the genera- 
tor, test bus, leads, etc. The circuit is 
then thrown on the test bus and tested in 
the same manner as if it were not con- 
nected to a high-tension generator, with 
the exception that it is not necessary to 
allow any time for charging or discharg- 
ing the cable. This is called a “hot” test. 
The results are the same on testing either 
leg of the circuit, and the insulation re- 
sistance is generally found to be any- 
where from 15 per cent. to 75 per cent. 
lower when tested “hot” than when the 
circuit is disconnected from the genera- 
tor and tested in the ordinary way; that 
is, “cold,” although the lower the insula- 
tion of the circuit, the closer the two tests 
appear to agree 

When this device was first put into se-. 
vice, and we had convinced ourselves that 
the readings obtained were really useful, 
we became impressed with the idea that 
perhaps we might be able to note the 
actual effect of the strain of the pressure 
upon the insulating material surround- 
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ing the conductors, and to this end a 
special set of tests was made. 

While the results were too indefinite to 
be regarded as at all conclusive, they 
nevertheless point to the fact that the 
insulation of circuit does denreciate, 
for the time being, while under the in- 
fiuence of high potentials. 


THE USE OF THE TELEPHONE IN UNDER- 
GROUND TESTING. 


It has been found by experience that 
underground circuits, particularly those 
employed for series arc lighting, need 
periodical overhauling, otherwise weak 
spots will accumulate to such an extent 
as to bring down the total insulation re- 
sistance below the standard requirements. 
At such times a great many galvanom- 
eter tests are necessary, and it was found 
that the work could be done much more 
quickly if the galvanometer were set up 
in the station instead of being moved 
from place to place along the street. The 
great objection to this, however, was the 
necessity for frequent communication be- 
tween the foreman of the subway gang 
and the tester in charge of the galvanom- 
eter, obliging the former to use the pub- 
lic telephones a great many times during 
the day, which was decidedly incon- 
venient and involved much loss of valu- 
able time. To overcome this serious ob- 


FIG. 6.—TELEPHONE CIRCUIT. 


jection, Mr. Sparrow and his assistant, 
Mr. L. A. Jenkins, caused to be con- 
structed a special telephone set for use on 
underground cables, which works very 
satisfactorily. 

The magnetos, instead of being wound, 
as ordinarily, for 10,000 ohms, are wound 
to ring through 50,000 ohms, and a bat- 
tery is placed inside of the magneto box, 
the transformer and receiver being 
mounted on a separate L-shaped piece 
connected by a flexible cord to the mag- 
neto box. The impedance of the series 
arc circuits, when used for telephoning, 
is very great, owing to the capacity of the 
rubber-covered, lead-sheathed cable, and, 
in order to talk successfully, it was found 
necessary to use condensers in connection 
with both telephones. With their use 
we are able to hold conversation over our 
longest series arc circuit, which is twelve 
miles under ground and three miles over- 
head, and contains 65 lamps. The method 
is very simple, as may be seen from the 
accompanying diagram, Fig. 6. The tele- 
phone at the station end, except at time 
of test, is left constantly in circuit. When 
the subway foreman has completed his 
arrangements for a test he connects his 
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telephone, one wire to the copper of the 
cable and the other to the lead sheath; 
calls up the tester and so advises him. 
The foreman then disconnects his phone, 
and the tester does likewise, at the same 
time switching in his galvanometer. The 
latter then makes his test and throws his 
telephone back into circuit. After the 
lapse of three minutes the foreman also 
reconnects his telephone and calls up to 
know the result of the test and get 
further instructions. In this way the 
work of overhauling and renovating is 
very much facilitated, and the cost of 
maintenance and repair sensibly reduced. 


This paper was followed by one pre- 
sented by Mr. W. L. R. Emmet on 


MEANS OF ATTAINING SAFETY IN ELECTRICAL 
DISTRIBUTION. 

With the simplest arrangement of a 
primary and secondary circuit as they are 
now generally installed in this country, 
there is great liability of the existence of 
dangerous conditions. There are two con- 
nections that may be accidentally made; 
one giving a cross between primary and 
secondary, either in the transformer or 
out of it, and the other, a connection of 
one of the primary leads to ground. The 
primary voltage being 1,000 and the sec- 
ondary 100, the making of these connec- 
tions immediately establishes a potential 
difference of 1,100 volts between part of 
the secondary circuit and the ground. 
This pressure will, as a rule, be too much 
for the insulation of combination fixtures, 
and the first indication of trouble is likely 
to be a fire, if it be not a shock received 
by someone who happens to establish a 
circuit through his body between the 
ground and some lamp socket or other 
part that is not sufficiently insulated from 
the secondary circuit. The method of in- 
stallation described is almost univer- 
sally adopted wherever alternating cur- 
rents are being used in this country. 
It is, in fact, virtually compulsory upon 


the average station manager, since no 


established method of overcoming the 
difficulty is available that does not violate 
the fire underwriters’ rule that all house 
wiring shall be free from any connection 
to ground. If this rule is disregarded, we 
may ground one side of the secondary, 
which entirely overcomes the difficulty, 
and which is open to no objection except 
that the insulation between one side of 
the secondary and ground is subjected 
to the voltage of the secondary circuit. 

So long as the secondary circuit re- 
mains insulated from ground, these dan- 
gers will exist. The remedy for the trou- 
ble must be either in the permanent con- 
nection to ground, which is now prohib- 
ited by one of the underwriters’ rules, or 
in the installation of some device by 
which the secondary is grounded auto- 
matically when the emergency arises. 

As I have said, the permanent ground- 
ing of transformer secondaries is pro- 
hibited by the fire underwriters’ rules, 
which prohibition is generally respected 
throughout the country, so that most sec- 
ondary circuits are entirely unprotected 
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from the trouble above described. There 
are, however, some very important excep 
tions that afford useful examples of the 
safety of operating secondary circuits 
with permanent ground connections. I 
allude to some of the large Edison com- 
panies which have recently installed high- 
tension alternating apparatus to supply 
power to existing three-wire systems 
through rotary converters. In a rotary 
converter the collector rings and commu- 
tator connect to the same winding, 80 
that the direct-current leads are as much 
a part of the transformer secondary sys- 
tem as if they were connected directly to 
it. Most of these large Edison companies 
have for years been operating with neu- 
tral conductor grounded. This grounding 
has in most cases first occurred through 
chance or accident, and the practice has 
been persevered in, partly because it 
would be a difficult matter to avoid neu- 
tral grounds, and partly because the 
grounded neutral is, for several reasons, 
very desirable. 

In these cases two rules of the National 
Board of Fire Underwriters are violated: 
First, the secondary system to which all 
house wiring is connected is permanently 
grounded; and, second, a primary voltage 
of 6,000 is used, while the underwriters’ 
rules state that house wiring must not be 
connected to the secondaries of trans- 
formers whose primaries receive current 
at voltages above 3,000. In spite of these 
violations, the circuits are just as safe as 
they were before the high-tension power 
was used, and safer than they were be- 
fore their neutrals were grounded, al- 
though at that time no high-tension ap- 
paratus had been installed. Both of these 
rules should, and in time will, be aban- 
doned; the first, because it leads to dan- 
ger rather than safety; and the second, 
because it endeavors to fix an unneces- 
sary barrier to progress. The interests 
of insurance companies, as well as of users 
and manufacturers of electrical appa 
ratus, are best served by the introduction 
of methods which conduce to economy in 
the broadest sense. 

A forcible illustration of the danger of 
ungrounded secondaries is afforded by a 
recent occurrence in New Orleans. In a 
certain residence district, where houses 
were connected to a system of three-wire 
alternating mains, a cross caused by wind 
occurred between one of the main wires 
and a 2,000-volt primary wire in the same 
street. The result was that the insula- 
tion between wiring and ground was 
broken down in a large number of houses, 
the trouble being principally in combina- 
tion fixtures where conductors were near 
gas pipes. Fires occurred in twenty 
houses and several were totally destroyed, 
among which were some fine residences. 
The loss was over $200,000. If the neutral 
of this system of mains had been 
grounded, this trouble could not have oc 
curred. 

The third cause of danger in electrical 
distribution is arcing through accidental 
opening of circuits or through failure of 
circuit-opening devices. Fuses, switches 
and circuit-breakers are subjects upon 
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which a great deal could be said in ais- 
cussing means of attaining safety. Many 
of the circuit-opening devices that have 
been introduced in the past have been 
capable only of breaking certain definite 
currents, and incapable of coping with 
the conditions existing when a very large 
system is short-circuited. Most of the 
switchboard devices that are now in use 
for alternating work are strictly limited 
in the range of their safe action, and 
would be valueless on a circuit capable of 
delivering a large amount of power. 

In the past, alternators have been gen- 
erally used singly and in comparatively 
small units; the total power that could be 
delivered to one point being limited to 
the maximum output of one machine. In 
many of the installations now being 
made, numbers of large machines are be- 
ing run in parallel, and the power that 
can be delivered at any point is conse- 
quently large, and the difficulty of break- 
ing the current that flows in case of short- 
circuit is correspondingly great. 

In the new station of the Metropolitan 
Railway Company, about 50,000 kw. will be 
delivered to a single set of bus bars, and 
from there distributed all over the city. 
Wherever a substation or other installa- 
tion is connected to these lines, means 
must be provided by which the circuit 
can be broken instantly in case a short- 
circuit occurs. The power of this station 
is generated and distributed at 6,000 volts, 
and the loss in lines will be small, so 
that the violence of a short-circuit in a 


FIG. 2.—VIEW OF AN EXPULSION TYPE FUSE. 


sub-station will be almost as great as if 
it were on the main bus bars. 

We have recently done a good deal of 
work on circuit-opening devices for such 
heavy duty. One of the principal trou- 
bles in such work is the difficulty of mak- 
ing experiments. We have a testing out- 
fit at Mechanicville with which we can 
get from 300 to 400 amperes at 15,000 
volts with an inductive load, and at 
Niagara Falls I have tested some devices 
with 700 amperes and 13,000 volts and a 
highly inductive load, the voltage rising 
to 18,000 when the circuit was opened. In 
comparison with past experiences these 
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conditions seem heavy, but they are light 
when compared to those which must be 
met in some plants that are now being 


installed. 


There is, of course, a limit to the capac- 
ity of every circuit-opening device, and as 
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FIG. I.— AN EXPULSION TYPE FUSE. 


power units become enlarged it will be 
necessary to provide means for limiting 
the total amount of power that can be de- 
This ob- 
ject can be accomplished by inserting re- 
actances in these branches; such react- 
ances can be so proportioned that they do 


livered to individual branches. 
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pulled apart by springs and receive cur- 
rent through flexible connections. The 
fuse is punched out of sheet metal, the 
narrowest portion being at the middle. 
It is placed between two blocks of porce- 
laln, a small amount of clearance being 
provided where the fuse passes through, 
so that its ends can be freely withdrawn 
by the movable terminals after the nar- 
row part of the fuse has become ruptured. 
Around the narrow part of the fuse the 
porcelain blocks are recessed so as to pro- 
vide an air chamber; this chamber is 
vented by a hole in the upper block. The 
whole device is firmly clamped together, 
so that the only opening to the outer air 
is through this one vent-hole. The fuse, 
being under tension, does not quite reach 
the melting point before the break oc- 
curs. It loses its tensile strength at a 
low red heat and pulls apart. It is quick- 
ly withdrawn by the springs from the air 
chamber in which it has been broken. A 
very small amount of the metal is 
volatilized and its gas is blown out of the 
vent-hole. For the purpose of preventing 
any deposit of metal fumes on the porce- 
lain surfaces, these surfaces are lined 
with muslin that has been treated with 
shellac or varnish and pressed into the 
desired shape. This lining covers the in- 
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not materially interfere with the normal 
and, at the same 
time, they can so limit the total power de- 
livered that it is kept within the safe 
Up 
to the present time, such reactances have 


operating conditions, 


range of the circuit-opening devices. 


not been much used. 


I have prepared sketches of a few cir- 
cuit-opening devices that have resulted 
from recent investigations and experi- 
ments, and will briefly describe weir de- 


sign. 


Fig. 1 shows a fuse block in which the 


fuse is in a state of tension between two 
hinged terminals; these terminals are 
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FIG. 8.—A SHUNTED FUSE CIRCUIT BREAKER. 


terior of the chamber in which the fuse is 
broken and the porcelain surfaces be- 
tween which the fuse is drawn. These 
linings are supplied with the new fuses 
and are renewed if any appreciable 
amount of burning has occurred. 

With a fuse of this type, occupying a 
space of 6 in. by 3 in. on a switchboard, I 
have repeatedly broken 300 amperes at 
13,000 volts without the slightest injury 
to the device. 

Another switch or circuit breaker for 
the same purpose utilizes oil to extin- 
guish the arc between the contacts. In 
this case the terminals are at the lower 
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end and are situated inside of vessels 
into which the fiber tubes project for a 
short distance. These vessels are partly 
filled with oil, the break occurring below 
its surface. In the switches of this type 
which we have designed the rods have 
been withdrawn from the tubes by a pneu- 
matic cyclinder. The presence of the oil 
materially increases the breaking power 
of the switch and reduces the violence of 
the explosive effect when the circuit is 
opened. 

Fig. 3 shows a shunt fuse device that 
has been used in connection with circuit- 
breakers at Niagara Falls and elsewhere. 
The object of the design is to produce a 
fuse that can be placed in shunt with the 
circuit-breaker, to open the circuit after 
the main contacts are broken. It is, of 
course, desirable so to design such fuses 
that they can be very easily replaced. 
The fuse is placed in a slot in a long, 
wooden rod; this wooden rod is covered 
by a paper tube, and part of the wood is 


— A 


. T 
a Uiii EA 


AMERICAN ELECTRICIAN 


parallel with circuit-breakers under the 
most difficult conditions that we have yet 
been able to produce. 


The session of Thursday forenoon 
opened with a paper presented by Mr. H. 
M. Atkinson on 


ALTERNATING-CURRENT GENERATION AND DIS- 
TBIBUTION—-CHANGES CONTEMPLATED 
IN ATLANTA. 


We feel that we have a company in At- 
lanta that is a success. It has paid the 
people well who invested their money in 
it, and is doing so to-day. It is producing 
current at what we consider a low cost 
per kilowatt. With a successful record in 
the past, with everything running 
smoothly and satisfactorily, and with a 
bright outlook for a constantly increasing 
business, it is a hard thing to face radical 
and expensive changes, but the growth of 
our business forces us to act. We con- 
cluded early in the spring that we must 
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chines and four different kinds of power 
machines. The small alternators work 
at 125 cycles while the large direct-belted 
unit works at 133 cycles. 

The different kinds of current that our 
station is generating to-day are as fol- 
lows: 133-cycle, 1,000-volt, single-phase, 
125-cycle, 1,000-volt, 500-volt direct cur- 
rent, 500-volt direct-current railway, 10- 
ampere direct-current arc, from three 
kinds of machines; and to do this work 
we are operating thirty-seven dynamos 
and generators and seven exciters. This 
complicated and varied equipment is the 
natural result of the state of evolution 
that we have been going through, and I 
do not think that anybody can be rightly 
blamed for it. 

Our general plan for the future is to 
send the electrical output to the distribut- 
ing wires—whether for direct-current, 
series alternating-current arcs, direct-cur- 
rent series arcs or any other kind of busi- 
ness—from large generating units of 
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cut away at three points, so as to form 
air chambers inside of the paper tube. 
The rod is inserted in a long, wooden tube 
provided with vents that come opposite 
to these air chambers when the fuse is in 
place. The fuse is a small copper wire, 
and is attached to ferrules on the rod 
which make contact with springs at both 
ends of the tube. When the current is 
diverted into the fuse, which immediately 
volatilizes, the pressure in the chambers 
bursts the paper opposite the vents and 
the gas escapes through chimneys pro- 
vided above the vents. The paper cover- 
ing of the rod prevents the hot gas from 
getting into the interior of the tube; con- 
sequently the device can be used over and 
over again without any deterioration. 
These fuses have worked perfectly in 


have increased capacity to carry our load 
during the coming fall and winter. Two 
alternatives faced us: First, should we 
go on and add in conformity to our pres- 
ent equipment, or, second, should we de- 
part radically from our past methods and, 
as it were, take a fresh start? 

The station has seven large engines in 
the engine room, all of different sizes and 
all differing in many particulars, but all 
good engines of their kind. Most of these 


engines belt to counter shafting and the 


counter shafting belts up to thirty-seven 
small units. Three kinds, or perhaps 
more correctly four kinds, of current are 
generated and distributed. 

Our dynamo room contains a number of 
small 1,000-volt alternators, three differ- 
ent kinds of direct-current series arc ma- 


similar design and type working in mul- 
tiple. 

Taking up the question of periodicity, 
our field presents the possibility of a very 
large motor business. The lighting will 
fix the low limit of cycles, consequently 
we must use as low a cycle as possible for 
the best accommodation of our power 
business, but still high enough to handle 
our lighting service satisfactorily. Forty 
or forty-two cycles have been found to give 
unsatisfactory results on some classes of 
lighting, so that it is possibly wise to put 
fifty cycles as the lowest limit for light- 
ing purposes. The manufacturers havea 
chosen sixty as tueir standard. All the 
leading manufacturers build machinery 
and apparatus of this cycle, which is an 
added reason for selecting sixty. Special 
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machinery is objectionadle on many ac- 
counts, and we should avoid it not only 
in our own interests but in the general in- 
terest of our business. Another point in 
favor of sixty is that it is the standard 
for arc lighting, consequently our deci- 
sion is for sixty cycles. 

Next comes the question of primary 
voltage. Our lighting center is not over 
one mile from our station, and will prob- 
ably not be over a mile and one-half to 
our most distant motor, so that in either 


case the copper losses can be kept inap- 


preciable without undue expense. Should 
work in time develop at greater distances, 
step-up transformers could be used in 
case the line losses shall figure greater 
than the transformer losses; therefore, 
we shall use 2,300 volts for the primary 
voltage. 


AMERICAN ELECTRICIAN 


for the still greater simplicity of one 
phase under such conditions. Three- 
phase requires less copper for motor 
work. It is our intention to run lights 
from each phase in different sections of 
the city, and we must be prepared to run 
motors of any power from all three 
phases. f 

It seems best to us to employ the form 
of generator that is most economical in 
copper cost for motor distribution. This 
feature of our business has influenced us 
largely in our decision for three-phase 
generators. We intend to take the three 
primaries to our larger motors and to use 
induction regulators on each of two 
phases, regulating the third phase by the 
machine voltage and keeping this just 
right for the three-wire network that car- 
ries three-quarters of our incandescent- 
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work, and would, with a larger unit 
of 1000 kw., which we contempiate 
buying, take care of the peak of our in- 
candescent load as it stands at present. 
These two units, one of 400 kw. and the 
other of 1,000 kw., will be overloaded to 
the limit of safety as the business grows, 
and when we have gone as far as possible 
with them we shall add another large and 
duplicate set, running all three in mul- 
tiple and dividing the load between them. 
We shall have a leeway of a good many 
months in which to decide whether to 
run our arcs from station motors or 
“tubs,” and we think that these additional 
months will be of great importance to us 
in reaching a decision. 

We shall use as large transformers as 
possible on each phase, keeping the num- 
ber down to a minimum, and they will 
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Next we come to the phase of generator. 
This has been, perhaps, the hardest ques- 
tion to solve satisfactorily. There is not, 
perhaps, so much in the question of 
whether three-phase or two-phase is best, 
as a good many people make out. Be that 
as it may, we early reached the decision 
that single-phase, alternating current is 
the best system for our incandescent dis- 
tribution, and that, whether two phases 
or three phases were employed in generat- 
ing, only one phase finds its way to in- 
dividual customers. Therefore, in order 
to get this single-phase, we must deter- 
mine how we can get our primary cur- 
rent from our generator, still having in 
mind our decision to use a generator well 
adapted for a power business. A genera- 
tor well adapted for power business must 
be two or more phase. Two-phase is 
simple, if all phases are distributed on 
streets for lighting only, but the majority 
of central-station men have a preference 


lighting load. A good point about this 


three-phase generator that we have 
selected iss that it will, if we only load 
one phase, i. e., run it as a single-phaser, 
take 70 per cent. of its three-phase load 


on one phase at practically its three-phase 


efficiency. This is.a case that probably 


never will occur in practice, but it is a 


point in favor of the generator. 


-Our street lighting at present consists 
of the equivalent of 870 9.6-ampere series 
arc street lights and 70 commercials. Our 
plan contemplates, of course, ultimately 
taking these lights off of three-phase gen- 


erating units, either on the motor plan, 


using induction of synchronous motors 


and large arc machines, or “tubs” and 
series alternating arcs. 


these plans we should use. 

The unit we have just bought, of 400 
kw. capacity, will take care of our day in- 
candescent as well as any new power 


For certain rea- 
sons we are undecided as to which of 


feed into our three-wire network. These 
transformers will be placed under ground 
in the central section of the city, and as 
the load drops off we intend that our 
trouble man, who is constantly on duty 
at our office within this district night and 
day, shall cut off unnecessary transform- 
ers. This will save the loss on such trans- 
formers as we are able to cut out for a 
large part of the twenty-four hours. We 
would not, perhaps, recommend this in 
all cases, but under our conditions it is 
practicable and will effect economy. 

We hope to use single-phase motors of 
1 h. p. and less. For heavy power work we 
intend to use induction motors running 
from motor transformers with tne third 
wire brought across. 


Another paper of interest was that pre- 
sented by Mr. Geo. W. Hubley on the fol- 
lowing subject: 
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TRANSFORMERS, IRON LOSS, 
THE REMEDY. 

It has been found in practice that trans- 
formers having initially low iron losses 
(within limits of specifications), after be- 
ing placed in service, would show most 
decided increase. In most cases over one 
hundred per cent. increase, and in excep- 
tional cases as high as three hundred to 
four hundred per cent. increase, within 
very short periods of service under nor- 
mal conditions. 

In fact the “fatigue” feature or large 
increase of iron losses in many transform- 
ers made their further use commercially 
prohibitive. 

To illustrate the conditions of the ques- 
tion, the writer gives the following rec- 
ords of a few tests on various sizes of 
transformers, showing the increase of 
iron losses during periods of service: 


ITS INCREASE, 


Initlal Test. Second Test. 
Capacity — ee — ——.— 
Watts P. Ct. Watts. ] P. Ct. 
500 36 7.2 65 13 
1,00) 58 58 75 7.5 
„00 60 4 97 6.5 
2,100 75 334 125 6.1 
3.000 80 7 133 44 
4.00 109 2 175 54 
6, C0 120 2.4 140 2 
7,200 145 1.9 167 22 
10, 00 190 1.9 250 2.5 
12,400 218 17 238 19 
25,000 583 1.3 520 2.1 
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Overload.—Transformers must oe guar- 
anteed to stand overload of twenty-five 
per cent. above rated capacity, for dura- 
tion of two hours, with temperature in- 
crease not to exceed sixty degrees centi- 
grade above surrounding atmosphere. 

General Guarantee.—Transformers must 
be guaranteed for two years’ service 
against burn out from any cause (includ- 
ing lightning); providing same-are under 
normal conditions of service. 

Remarks.—The above specifications do 
not contemplate the use of oil in trans- 
formers. 

It is probably unnecessary to state what 
the iron losses and their increase mean 
to the average central station, except to 
call attention to the fact that existing 
iron losses in transformers approximate 
from fifty to seventy per cent. of output 
of the average alternating station. 


Third Test. 


P. Ct. 
ne 


The above tests represent transformers 
of various types of manufacture during 
years of 1894, 1895 and 1896, and cover pe- 
riods of service from 1894 to 1899. The 
actual service between tests vary from 
periods of six months to two years, but 
in most cases are tests made each con- 
secutive year. 

The following specification limits were 
adopted January 1, 1899, and all trans- 
formers must pass under initial condi- 
tions within specified limits, or be re- 
jected: 


| Iron Loss. | Regule’n 
5 Per Cent. Capacity 


Iron Loss. Regula’n 
— — — ker Cent. Capacity. — 


The question naturally arises, “What is 
to be done with transformers having ab- 
normal iron loss?“ 

The writer began some experiments in 
line of treatment of iron of old transform- 
ers, and after some time obtalned most 
successful and gratifying results in this 
direction. However, no claims can be 
made at present writing of the perma- 
nency or resultant action that may occur 
by the methods adopted, as only time test 
will determine this point; but it is rea- 
sonable to expect the changes made in 


Iron Loss. | Regula'n 


Ca y — — — Per Cent. 
Watts. P. Ct. Watts. P. Ct. Watts. P. Ct. 
500 35. | 7 00 3.00 37 90. 2 40 2.50 15.“ 00 210. | 140 2.00 
6v0 36 6 00 3.00 4.000 90. 2 25 2 50 18,756 225. 1 20 2 00 
1. M0 45. 4 50 3 00 5.000 110.2 20 2 25 20 Lon 2410. 1.20 2 00 
1,250 45. 3 60 3. 0 6, 000 1%. 2 On 2 25 25,000 275 1 10 2.00 
1.500 51. 3 10 3 00 6,250 125. | 2.00 2 00 30, 00 300. 1 (0 2.00 
2 000 60. 3 00 3.00 7.10 150. | 20 2.00 37 500 375 1 On 2.00 
2,50 65 2 60 2 50 10,000 175. 1.75 2.00 5 ,000 500. 1.00 2.00 
3.0 0 75. | 2.50 2 50 12 500 200, 1 60 „ % ·o·⸗ d E e 


Insulation test to be made by a series 
of make and break contacts, and one pro- 
longed contact, as follows: 

1. Between primary and secondary 
coils, 6000 volts a. c. 

2. Between primary coil and core, 6000 
volts a. c. 

3. Between secondary coll and core, 
1000 volts a. c. 

Temperature test measured by ther- 
mometers placed in mercury cups in core 
of transformers. Increase above sur- 
rounding atmosphere on full load test of 
eight hours’ duration must not exceed six- 
ty degrees centigrade. 

Fatigue.—Iron loss must not exceed ten 
per cent. increase above limits, as speci- 
fied, within period of two years’ service. 


the character of the iron in transformers, 
so treated will prove itself more nearly 
constant and permanent than it was in- 
itially. 

The method of treatment adopted is 
one of annealing the iron of transform- 
ers which show abnormal loss. The re- 
sults have proven most gratifying, in all 
cases reducing the losses to their initial’ 
(or even better) records, and in no man- 
ner affecting other requisite qualifica- 
tions of the transformer. 

The work can be done readily and at 
an admissable low cost per unit, to make 
the work commercially within bounds, 
and a far better paying investment than 
any other plan that has been suggested 
or followed with the same object in view. 
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In other words, it restores the transform- 
er system, whether transformers are new 
or old type, to their original, or even bet- 
ter condition, as far as iron losses are 
concerned. 

The “annealing treatment,” as prac- 
ticed, can be accomplished at so low a 
cost per kw. that it insures its success. 

The following data of detail costs per 
kw. capacity have been computed from 
records of actual costs during period of 
experimental work. 


Pre- An- As- 
para- neal- sem- Test- Total 
tion. ing. bling. iag. cost. 
average cost per 
K.W... een .092 .106 618 .084 90 


However, the above costs cannot be 
taken as representative as they only rep- 
resent the result of experimental work on 
transformers of various manufacture, type 
and capacity, and naturally these costs as 
given are considerably higher than will 
be found in practice. 

It can be liberally approximated that 
complete costs of “annealing treatment” « 
will vary between twenty-two cents per 
kw. on 25 kw. size to $2.20 per kw. on 
kw. size of transformer. 


GENERAL 8. T. CARNES. 
The president of the association elected 
for the coming year is General S. T. 
Carnes, of Memphis, Tenn. General 
Carnes has been for several years presi- 
dent and general manager of the Memphis 
Light and Power Company. He is one of 
the most prominent citizens of Memphis, 
having spent his whole life in that city. 
His title was gained through his position 
of Brigadier-General in the State of Ten- 
nessee. 


55 55 


r Among Our Foreign $ 
è Contemporaries * 
Novel Sys‘em of Electric Bells. -àAn in- 


Dre 
teresting improvement, though not en- 


tirely new, is described in “L’Electricien.” 
In this the bells, of which there are sup- 
posed to be a number in the installation, 
are made without the usual interrupter 
of the current and consists merely of the 
magnet, the armature, the clapper and 
the bell. The interruptions of the cur- 
rent are produced by a single interrupter, 
which is placed in the main circuit near 
the battery; this interrupts the current 
for any one or more of the bells. The ad- 
vantages are evident, as the bells be- 
came cheaper and more easily maintained, 
as they require no adjustment and need 
not necessarily be made dust-proof. The 
interrupter is a small, simple affair en- 
closed in a box and placed where it is 
easily accessible. 


Energy Required for the Production of 
Calcium Carbide.—While the important 
data for finding the amount of production 
or the cost of calcium carbide are those 


` obtained in practice, yet the quantity of 


energy required theoretically is also of 
some interest. Mr. Gin, in “L’Eclairage 
Electrique,” shows how this is calculated 
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and he finds that the quantity of energy 
necessary for producing a ton of the car- 
bide is about 4260 kw. hours, which cor- 
responds to a production of 5.63 kg., that 
is, 12.39 pounds of carbide per kilowatt 
per day. In a large plant in Austria it 
was found that the power required was 
5.2 kg., which, if the theoretical figures 
are correct, corresponds to the very high 
efficiency of 92%. The amount of energy 
referred to is, of course, that generated 
in the furnace itself and not that of the 
original machinery. 


Regenerative Primary Battery.— An 
improved form of the cell consisting of 
zinc and peroxide of lead, which gives as 
much as 2.5 volts, is described in the 
“Elektrotechnische Zeitschrift“; it is the 
invention of Messrs. Exner and Paulsen. 
In general this form of primary battery 
has been well known and has been a fa- 
vorite subject for improvements owing to 
the very high voltage which it gives, thus 
utilizing the zinc to better advantage. 
There are, however, a number of objec- 
tions, and it is these that the present in- 
ventors tried to overcome. The liquid, be- 
ing sulphuric acid, is apt to attack the 
zinc on open circuit, and the peroxide of 
lead is also gradually attacked; acetic 
acid has been used, but it does not seem 
to be a success. In the present improve- 
ment a very weak solution of sulphuric 
acid is used, to which saccharic acid is 
added, besides some sulphate of mercury 
dissolved in ether. A weak gelatine so- 
lution is also added, which is claimed to 
protect the zinc on open circuit. This 
electrolyte, it is claimed, will not attack 
the peroxide of lead and the mercury salt, 
together with the gelatine, are said to pro- 
tect the zinc. The battery is merely an 
improved form of what is known as the 
zinc-lead peroxide accumulator. It is re- 
generated by charging it with a current in 
the reverse direction, just like any other 
secondary battery.. 


Calculating the Resistance for a Motor 
Starting Switch.—A very simple method 
of calculating the various steps for start- 
ing resistance of a motor, if one is pro- 
vided with a slide rule, is described by 
Mr. Hunt in the London Electrical Engi- 
neer. 
vided into two parts, one the determina- 
tion of the resistances in ohms necessary 
to produce a regular series of steps, and 
the other is to calculate the diameter and 
length of wire required to carry the re- 
spective currents without too much over- 
heating. The conditions to be complied 
with are generally of the form that the 
current passing through the switch on 
the first knob must not exceed a certain 
amount and that when any succeeding 
sections are cut out the current must not 
increase to more than that amount; an- 
other condition is that the number of 
contacts must not be less than a given 
amount; from the first condition such a 
minimum is naturally involved. Up to 
the point at which the motor starts to 
run the calculation of the required resist- 


The calculation is, of course, di- 
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ance is merely an application of Ohm’s 
law, that is, it is the quotient of the line 
voltage divided by the current which is 
allowed to pass. Unless there is a speci- 
fication to the contrary, it is advisable to 
assume that the motor has to start with 
a full load, and in that case it will not 
start unless it receives the full load cur- 
rent. When the armature begins to move 
it generates å counter e. m. f. which tends 
to cut down the current, and as soon as 
the switch arm is moved to the next point 
there is a sudden rise again. The whole 
process is shown in the accompanying di- 
agram in which the horizontal distances 
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represent the various contact points on 
the switch and the vertical distances the 
currents. The various resistances should 
evidently be so proportioned that the rise 
and fall of current shall take place over 
the same range for each contact point, 
assuming that the switch remains long 
enough in each position for the armature 
to run its full speed for that resistance. 
To fulfill this condition the resistance 
must be in a descending geometrical pro- 
gression, a statement which he proves, on 
the assumption that the current is to 
fluctuate between a fixed maximum and 
minimum. The value of the resistances 
from the point where the motor starts 
is known, and the resistance in circuit for 
the last contact point is that of the arma- 
ture only. All that is required, there- 
fore, is to insert a number of geometrical 
means between these two extremes, and 
this is done most simply with the aid of 
the slide rule. To do this, find the two 
extreme values on the scale of a slide 
rule and then on a strip of paper divide 
the length between them into a number 
of equal parts, one more than the re- 
quired number of means, and then read 
off the values at each division, which will 
give the required resistances. After hav- 
ing found these resistances it is neces- 
sary to calculate the length and diameter 
of the wire, which is done by means of 
tHe well known formula that for a given 
rise of temperature the current is equal 
to a constant multiplied by the square 
root of the cube of the diameter; the 
constant measured depending on the ma- 
terial and on the temperature, as also on 
the perfection of the ventilation, etc. It 
is, therefore, not possible to give any 
more than approximate values for this 
factor, and those he gives are as follows: 
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For- German silver from 1000 to 1500, 
platinoid 800 to 1300, Eureka 700 to 1100, 
tinned iron about 1100 to 2000. 


A 250-Volt Incandescent Lamp Instal- 
lation.— The introduction of high voltage 
incandescent lamps appears to be making 
better progress abroad than in this coun- 
try. There is a small town in Italy called 
Arenzano in which a central station was 
installed last year, using the three-wire 
direct-current system with lamps of as 
high a voltage as 250, which is the highest 
of which we have read. This makes 600 
volts between the outers, as as this is the 
same as used on most trolley lines it ena- 
bles the two systems to be combined to 
advantage, at least in so far as using the 
same generators is concerned. A brief 
reference to this interesting installation 
is published in L'Electricien, but, unfortu- 
nately, very little information is given. 
The reason for using such a high voltage 
seems to have been that a water-power 
situated from 1 to 1.6 miles distant is 
used directly without transformation, and 
at the same time without a great loss in 
the feeders, or an excessive cost of copper. 

“The advantage of the direct instead of 
the alternating current which would or- 
dinarily be used in such an installation, 
is that no transformers are required and 
that accumulators may be used to store 
the energy. This latter is a very impor- 
tant feature in cases in which the water- 
power is comparatively small, requiring 
that some of the power be stored during 
the hours when little current is being 
used. To store the energy in an alter- 
nating current plant would require a 
complicated station for transforming the 
currents and this, besides being expen- 
sive, requires attendance. So far the sta- 
tion has been very satisfactory and no 
objections have arisen to the use of such 
high voltage lamps. If they continue to 
be a success it will enable the direct 
current to be used in many cases in which 
the alternating current is now necessary 
on account of the heavy cost of the cop- 
per feeders. 


Radiography.—An Italian investigator 
states that a metallic reflector immedi- 
ately behind a photographic film is bene- 
ficial in taking X-ray pictures, provided | 
films and not glass plates are used. Two 
other Italian writers, however, claim that 
the metallic backing is beneficial in all 
cases, although less so with glass plates, 
and it is more important the harder the 
tube and especially when tocus tubes are 
used; it tends to avoid the fogging and 
want of contmist. With soft tubes requir- 
ing long exposure, it is not so necessary. 


Alternate Current Arc.—What is prob- 
ably the most prolonged, careful and com- 
plete investigation of the alternating cur- 
rent arc was recently made by Messrs. 
Duddell and Marchant and is described in 
a long paper, which they read recently 
before the Institution of Electrical Engi- 
neers in England. Among the many facts 
which they point out and conclusions to 
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which they arrive, the following may be 
of interest to those who are designing or 
using alternating arcs or are experiment- 
ing with them. Their investigations deal 
chiefly with the examination of the wave 
forms of the current, of the voltage of 
the arc, and the voltage of the dynamo. 
They found that at any instant the dis- 
tribution of the voltage in the arc is sim- 
ilar to that in the direct current arcs. The 
efficiency of the alternating arc is effected 
by the amount of resistance in series with 
it. The effect of reducing the frequency 
of the alternating current is to greatly 
increase the actual time during which the 
current remains small in each period and 
also to increase the fraction of the period 
during which it is small. Accompanying 
this is a considerable increase in the max- 
mum value of the current and a decrease 
of the frequency. The arc between solid 
carbons becomes very unstable below a 
frequency of 67; the arc between solid and 
cored carbons below 46, and between 
cored carbons at about 29, at which fre- 
quency the light was exceedingly unpleas- 
ant to the eye on account of the visible 
pulsations. The power factor was reduced 
by lowering the frequency. The light effi- 


ciency is increased by a reduction of the’ 


frequency, but there is a limit, owing to 
the instability of the arc at low frequen- 
cies. The quality of carbon used modi- 
fies the amount of the reactions of the arc 
on the form of the wave, but does not 
otherwise change the reaction itself. 
They also found that it is possible to con- 
siderably reduce the voltage necessary to 
maintain an arc of a given length and 
current, by treating the carbons with a 
potassium salt; they also think it is likely 
that the lower voltage and steady burn- 
ing of arcs between cored carbons are 
largely due to the presence of a potassium 
salt in the core. 


High Efficiency Incandescent Lamp.— 
Some time ago the startling news was 
pub..shed that Maxim, one of the pioneers 
in the invention of the incandescent lamp, 
had succeeded in improving the lamp so 
that there would be a saving of 25 per 
cent. in the number of watts required per 
candle. It now appears from London 
“Lightning” that not only has this effi- 
ciency been reached, but even exceeded, 
and that a factory for making these lamps 
t a rate of 6,000 a day, the largest fac- 
tory of the kind in England, is in course 
of construction. The consumption of en- 
ergy of these lamps is said to be only 2.8 
to 3.0 watts per candle, as compared with 
4 to 4.5 watts in the usual lamps. No fur- 
ther information is given at present, but 
more is promised soon. 


Trausformer Cores.—It has been found 
by several English investigators that 
pressure on the laminated iron of the core 
of a transformer increases the hysteresis 
loss very considerably. A pressure of 
2200 pounds per square inch, for instance, 
increased it about 53 per cent. Mr. Scott, 
in the London “Electrician,” therefore 
points out that it is bad practice in build- 
ing up transformers to tighten the bolts 
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which hold the plates together, any more 
than it is absolutely necessary for good 
mechanical construction. The several 
makers of transformers have now adopted 
a construction in which the plates can ex- 
pand and contract. He also considers that 
punching and hammering the plates is a 
very objectionable method, as it affects 
the iron losses; he strongly recommends 
changing the design so that the plates can 
be cut instead of being punched. 


Improvement in Step-by-Step Resist- 
ances.—In step-by-step resistances, such 
as are used for regulating field magnet 
currents for motor starting, switches, etc., 
it is often desirable to diminish the 
amount of resistance in each step so as to 
be able to adjust more accurately. A meth- 
od for doing this without increasing the 
number of contact points was recently 
described in the “American Electrician,” 
but since then another method differing 
slightly from it was shown in “L’Elec- 
tricien” by Mr. Goichot. It consists simply 
in the use of one movable coil secured to 
the movable arm, and having its ends ter- 
minate in blocks or strips which come in 
contact with the knobs of the usual re- 
sistances. When its two ends are con- 
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nected to two contact points of the resist- 
ance, as shown in the adjoining figure, it 
is evident that the additional coil will be 
in multiple with one of the regu- 
lar coils; when moved slightly farther to 
the right or left the additional coil will 
not be in circuit. The arrangement thus 
enables all the other resistances to be ob- 
tained, besides one more step between 
each of the others, thus practically doub- 
ling the number of steps. 


Automobiles in Germany.—A large 
company in Germany is making the lower 
or working parts of various ‘orms of auto- 
mobiles on which different kinds of car- 
riage bodies may be placed as desired. 
Their standard sizes are described and 
illustrated in a recent issue of the “Elek- 
trotechnische Zeitschrift,” and as the 
company seems to have made a thorough 
study of the problem, the conclusions that 
they have reached may be of some inter- 
est. For an omnibus the trucks have two 
motors and the hind wheels are used as 
drivers; the front wheels are knuckle 
jointed and ball bearings are used on all 
of the wheels. The different speeds are 
obtained by dividing the battery into two 
halves and connecting these variously in 
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parallel or in series with the two motors 
which are also parallel or series. In brak- 
ing, energy is restored to the battery, thus 
saving considerable wear on the brake 
blocks and tires. On the roof of the om- 
nibus are movable contact bars such as 
are frequently used on German trolley 
lines, which enable the omnibus to be 
charged by simply passing under two trol- 
ley wires. There are 44 cells to the bat- 
tery and one charge is supposed to run 12 
miles, but it is recommended to recharge 
for 15 minutes at the end of about every 
five miles. The total weight of an omni- 
bus for 18 passengers is 7700 pounds. An- 
other form of truck is intended for delivery 
wagons, pleasure carriages for a number 
of passengers, for the mail, etc., or in gen- 
eral for a load of 1000 to 2000 pounds. This 
contains only one motor, the hind wheels 
being driven as before. The batteries are 
also connected in parallel or series for 
regulation of the speed: the capacity of 
the accumulator is enough for a trip of 
about 18 miles. It appears that the 
wheels of none of these are provided 
with rubber tires. A third form of truck 
is for the ordinary city carriage for three 
to four persons besides the driver; it has 
two motors and the controller enables it 
to be run at four speeds, but the battery 
is not divided into two parts. The maxi- 
mum speed is 12 miles per hour, and the 
weight of the unloaded carriage is 2400 
pounds. Some tests made with an omni- 
bus weighing 5.1 tons showed a consump- 
tion of 80.5 watt hours per ton kilometer. 
In another, over a longer run, the con- 
sumption was 77.2 watt hours per ton 
kilometer. 


Quick Method of Calculating the 
Weights of Conductors.—An interesting 
method of rapid calculations and more es- 
pecially comparisons between the costs 
of different materials for the line, such 
as copper, iron or aluminum, is described 
in “L’Industrie Electrique.” The mass, 
that is, the weight, of a line of given 
length and resistance, is proportional to 
the product of the resistivity (that is, the 
specific resistance) and the density of the 
material, both of which are physical con- 
stants. This product for iron is 78, for 
copper 14.24, and for pure aluminum 7.54; 
the weight of metals for lines made of 
these materials will therefore be in the 
proportion of these figures. If, for in- 
stance, the cost per pound of aluminum is 
about double that of copper, then the cost 
of the line will be equal for these two 
materials, because 14.24 is about double 
7.54; when the cost of aluminum becomes 
less than that, it will be the cheaper of 
the two metals. The actual weight of a 
line in kilograms is determined by the 
following formula, in which L is the 
length going and returning, in meters, R 
the total resistance in ohms, r the spec- 
ific resistance in microhms per cb. em. 
and D the density: E 


For commercial copper at 15°C the pro- 
duct of rD may be taken to be equal to 
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16 and the value of R is readily deter- 
mined from the allowable loss in the line. 


Measuring the Insulation Resistance 
of a Large Number of Accumulators in 
Series. If it may be assumed that a bat- 
tery of a series of accumulators has only 
one fault in the insulation resistance be- 
tween it and the earth, it is a simple mat- 
ter to determine this, as it is only neces- 
sary to connect a voltmeter first between 
one pole of the battery and the earth and 
then between the other and the earth, 
and from the deflections and the resist- 
ance of the voltmeter, the insulation re- 
sistance may then be calculated. If, how- 
ever, there are, as is generally the case, 
a large number of points of leakage, this 
method fails and it is for this case that 
Mr. Liebenow in the “Elektrotechnische 
Zeitschrift” describes a very simple meth- 
od of measuring the total insulation re- 
sistance. The battery must first be dis- 
connected from the circuits; an ampere 
meter is then connected between one pole 
and the earth and another measurement 
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made between the other pole and the 
earth; the insulation resistance is then 
equal to the voltage of the whole battery 
divided by the sum of the two currents 
which were measured, regardless of their 
signs. If greater accuracy is required, 
or if the insulation resistance is very 
high, he suggests using a higher resist- 
ance ampere meter and a small but well 
insulated auxiliary battery which is con- 
nected in series with the main one, so 
that the voltages are added to each other. 
The resistance is then calculated in the 
same way except that twice the voltage 
of the auxiliary battery is added to that 
of the main battery; and that from the 
resistance, that of the ampere meter must 
first be subtracted. It is necessary in this 
case that twice the voltage of the auxil- 


fary battery is greater than the product 


of the resistance of the galvanometer by 
the sum of these two currents. If the re- 
sistance of this auxiliary battery cannot 
be neglected and is not known, or if that 
of the ampere meter is not known, he 
suggests the method shown in the ad- 
joining illustration. A second galvano- 
meter, which is a mere zero instrument 
like that used in the Wheatstone bridge, is 
connected as shown and an adjustable re- 
sistance is added in series with the am- 
pere meter, it being adjusted in each case 
so that the deflection of the other gal- 
vanometer is brought down to zero. This 
test is repeated for both ends of the bat- 
tery, and the insulation resistance is then 
as before equal to the voltage of the main 
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battery only, divided by the sum of the 
two curents read in the ampere meter. 
This method is said to be quite accurate, 
but it is necessary that the voltage’of the 
auxiliary battery is sufficiently great to 
bring the other galvanometer to zero; 
the voltage required will be less the 
greater the insulation resistance. To pro- 
vide against injuring the instrument in 
case there is a dead ground in the bat- 
tery, each of the battery poles should 
first be grounded through a fuse (each 
separately, of course), before the ampere 
meter is in circuit. 


Zinc Plating.—It may not be as gen- 
erally known as it ought to be that a 
coating of zinc on iron acts quite differ- 
enly than when the iron is plated with 
other metals, such as nickel, silver or cop- 
per. Unlike these other metals, zinc pro- 
tects the iron electrically by virtue of the 
fact that in the presence of moisture a 
galvanic couple will be formed between 
the zinc and any exposed parts of the 
iron, which will cause hydrogen to be 
formed on the exposed iron, and this tends 
not only to keep rust from forming, but 
will also reduce any rust which may have 
been formed. To successfully plate iron 
with zinc is, therefore, much more impor- 
tant than to nickel plate it, but unfor- 
tunately, it is much more difficult. The 
following receipt from the “Zeitschrift 
fuer Elektrotechnik” may therefore be of 
interest: The bath should have a specific 
gravity of 1.135, or contain about half a 
pound of zinc sulphate per quart of water. 
Its current density should be about 0.1 
to 0.2 amperes per square inch, and the 
solution should be kept stirred. The ar- 
ticles must be very carefully cleaned be- 
fore plating, and the bath should be re- 
plenished with a mixture of zinc dust with 
about twice its weight of powdered coke, 
suspended in a bag. 


Accumulator.—Great claims have been 
made for an accumulator manufactured in 
Italy in which the porosity of the oxides 
is produced by mixing with the oxide a 
material called ulmate of ulmine, which 
is made by boiling sugar in dilute sul- 
phuric acid.“ This is an inert material 
which is gradually oxidized and dissolved, 
thus leaving the active material porous. 
It is used in the Pescetto accumulator, 
which is briefly described in the London 


Electrical Review.“ 


Application of Electricity to the Manu- 
facture of Glass. — What seems to be a 
novel and practical application of the 
electrical furnace is described in our 
French contemporary. L'Electricien.“ 
The process has been patented by Mr. 
Kroll, and is now used in an experimental 
plant in the city of Cologne, where the 
results are said to be very satisfactory. 
He uses an electric arc furnace with 
which the raw materials for the manu- 
facture of glass are fused. The great ad- 
vantage of the method is that a very 
small installation will replace the usual 
large furnaces and that it requires but 15 
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minutes to heat a charge which formerly 
required 30 hours of heating; in spite of 
the various transformations which the 
energy has to undergo, it is said that there 
is a very large saving in coal, which is 
doubtless due to the fact that the heat 18 
so localized that the losses by radiation 
and conduction are very greatly reduced. 
It takes such a short time to fuse a 
charge that this furnace may be started 
or stopped at any time without great loss, 
instead of having to keep up the fires 
when no work is going on. The material 
produced is also said to be purer, as it is 
not contaminated with the ashes and par- 
ticles of coal which get into the glass by 
the ordinary process. 


Temperature of the Bunsen Flame.— 
Mr. Beikenbusch has measured the tem- 
perature of the non-luminous Bunsen 
flame by a new electric method and 
found it above 1820°C. His method was 
rather ingenious, as it eliminates errors 
existing in the methods heretofore used. 
He employed a thermo-couple, heating it 
by an electric current until it had the 
same temperature as that of the flame, so 
as to eliminate errors due to radiation 
and convection; the temperature of the 
thermo-couple for that same current is 
then measured in a vacuum. The general 
idea of making the two temperatures 
equal, and then measuring one of them by 
a more convenient method than measur- 
ing the original one directly, is a good 
one and may be applied in other cases to 
advantage. 


Efficiency of Man as a Machine.—The 
human body when alive 1s, strictly speak- 
ing, a machine, converting the energy of 
the food into mechanical and other forces 
of energy, and the efficiency of this con- 
version is a matter of considerable inter- 
est. The problem of measuring it is nec- 
essarily an extremely complex one, as the 
value of the energy in the food is to be 
determined besides that in what leaves 
the body, including, for instance, the heat 
in the air of the breath, the vaporization 
of the moisture, etc. What seem to have 
been very painstaking researches of this 
difficult problem have recently been con- 
ducted by Dr. Matcet and Mr. Floris in a 
British Royal Society paper, a very brief 
acount of which is given in the London 
“Blectrician.” These seem to show that 
in general the efficiency of man as a hu- 
man machine is a little less than 20%. 
This, as will be seen, is far superior to 
that of the steam engine together with its 
boiler, and also much higher than that of 
an ideal Carnot heat engine when it is 
working between the limits of tempera- 
ture found in the human body. If man 
were simply a heat engine his vital or- 
gans would have to operate at tempera- 
tures like those in a gas engine in order 
to develop such a high efficiency. The 
mechanism by which this action takes 
place seems to be still obscure, the only 
thing known being that it is a sort of 
physico-chemical engine which differs 
from any form of mechanical engine 
which we know of. 
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Mr. Charles F. Brush, of Cleveland, O., 
has received from the American Acad- 
emy of Arts and Sciences in Boston the 
award of the Rumford medal for the de- 
velopment of arc lighting. 


A Rheostat Museum.—The Cutler-Ham- 
mer Manufacturing Company, Chicago, is 
making a collection of rheostats and al- 
ready has a number of curious specimens. 
To make this collection more complete 
the company offers to replace 10 starting 
rheostats over five years old and under 
10 h. p. with its latest type of apparatus. 


Railway Feeders of A'smioum.— The 
North Western Elevated Railroad of 
Chicago has closed a contract for 150,000 
Ibs. of aluminum for use as feeders to its 
third-rail system. The conductors will 
be placed in a wooden box or trough cov- 
ered by the board walk between the 
tracks, and will be supported on vitrified 
clay blocks placed 9 ft. apart. 


Electrical Supplies for Our New Posses- 
sions.— The demand has arisen for a cata- 
logue of electrical appliances and supplies 
printed in Spanish for use in the newly 
acquired territory of the United States. 
Any one issuing such a catalogue or con- 
templating the publication of one would 
confer a favor upon the readers of the 
American Electrician by notifying the ed- 
itor of that fact. ` 


The Telephone ln Japas.— The Imperial 
Diet of Japan has voted to expend 312. 
800,000 within the next seven years for 
the improvement of the government tel- 
ephone system, and a young electri- 
cal engineer, Rinja Nakayama, has 
been sent to the United States for the 
purpose of investigating the latest inven- 
tions and improvements along that line. 
Japanese electricians will do all the work. 


Aa Automobile Ciub.—About fifty own- 
ers or prospective owners of automobiles 
met in New York City June 7th, and ef- 
fected a temporary organization of the 
Automobile Club of America. The pur- 
pose of the organization is to advance the 
interest of automobile owners by provid- 
ing quarters for the vehicles, establish- 
ing proper regulations for the use of au- 
tomobiles in the city and country, and 
exerting every influence in favor of good 
roads. l 


An Automobile Repair Wagon.—The Con- 
solidated Traction Company, Pittsburgh, 
Pa., is about to add to its equipment an 
automobile emergency wagon, built by 
the Pope Manufacturing Company. The 
new wagon will have a storage battery 
that will give it a mileage of not less 
than 15 miles at an average speed of 10 
miles per hour on ordinary city streets 
where the average grade does not exceed 
1 per cent., and where the maximum 
grade does not exceed 10 per cent. 
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' The Consolidation of Many Lighting an! 
Traction Companies in and Aronnd Penn- 
sylvania._ The United Power & Transpor- 
tation Company, although less than three 
months old, has acquired by purchase no 
less than fifteen companies all in opera- 
tion furnishing electric light or power or 
operating street railways, having a total 
mileage of 250 miles, all in or near Le- 
banon, Reading or Philadelphia, Pa., Wil- 
mington, Delaware, or Trenton, N. J. The 
authorized capital stock of the company 
is $12,500,000, of which sum 10 per cent. 
has been paid in. 


A Weekly Street Railway Paper.—The 
first issue of the weekly news edition of 
the “Street Railway Journal“ is that dated 
June 17th, 1899. The new publication will 
be devoted to news items which can thus 
be given more promptly and more fully 
than they can be in the monthly publica- 
tion of the same name. The Weekly Bul- 
letin of Advance Information, hitherto is- 
sued to advertisers and manufacturers, 
has been merged into the new weekly edi- 
tion and the latter will be sent regularly 
to all American subscribers and advertis- 
ers of the monthly publication without ex- 
tra charge. 


The New Structure of the Chicago Tele- 
phone Compaay.— The addition to the 
building which the main exchange of the 
Chicago Telephone Company now occu- 
pies will more than double the size of the 
structure. The present building is 7 sto- 
ries in height and the new one will be 
carried up to a height of 8 stories, the 
upper story being carried over the old 
building. This story, 80x90 ft. in dimen- 
sion, will be used for the main operating 
room. In addition to its 12 exchanges in 
Chicago, the company now operates tele- 
phones in about 140 towns in the district 
immediately surrounding the city. 


A Name for the Electric Vehicle. The 
“Electrical Review” has announced the 
winning name in its prize contest for a 
name for electrically driven automobiles. 
The winning name is “electromobile’”’ and 
was suggested by Mr. E. E. Ries. A few 
of the 400 names sent in are as follows: 


Accelawatt, Autovolt, 
Equine-nit, Elecar, 
Bacrotom, Pacolet, 
Automo, Franklin, 
Aut, Automote, 
Faraday, Chevaless, 
Autopropelectric, Moby, 
Electragon, Plantemobile, 
Trolley-Ho. Electrola, 
Moto, Antihorse, 
Locomobile, Voltcar, 
Telecar, x Quatrecycle, 
Electrapel, Odomotor, 
Autogo, Autema. 
More Niagara Power for Buffaio Street 


Cars.—It is reported that the Buffalo 
Street Railway Company will spend $1,- 
000,000 on improvements this year. Of 
this $350,000 will be spent for electrical 
machinery for electrical transformers, 
converters, etc., for five new transforming 
stations in which the high tension poly- 
phase Niagara power will be transformed 
to 550 volts direct current. The company 
now is taking 2,000 h. p. from Niagara, 
the balance being generated at the Niag- 
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ara street steam plant. The new stations 
will do away entirely with the need of 
steam generation and will reduce greatly 
the copper losses of distribution. 


The Advance of the Nernst Lamp ia Ger- 
many—From a lecture given by Dr. 
Nernst in Berlin it appears that Nernst 
lamps are now being made by the Allge- 
meine Elektricitats Gesellschaft in 25, 50 
and 100 c. p. sizes with a life of about 300 
hours and an efficiency of 14% to 1% watts 
per candle power. Experiments are also 
being made with lamps of higher candle 
power. The wholesale manufacture of 
110 and 220-volt lamps will be commenced 
as soon as the new works, which are be- 
ing erected by the company for that pur- 
pose, are completed. The German patent 
office has dismissed all petitions against 
the validity of the Nernst lamp patents. 


The Use of Electric Traction ia the Balti- 
more & Ohio Tuanel —The famous eqguip- 
ment of heavy electric locomotives for 
tunnel service on the line of the Balti- 
more & Ohio Railroad through the city 
of Baltimore, Md., is not used to nearly 
the extent that was originally anticipat- 
ed. The delay caused by coupling and un- 
coupling the electric locomotives is so 
serious that practically all the passenger 
trains and about 25 per cent. of the 
freight trains are pulled through the tun- 
nel by the steam locomotives, the steam 
and gases from which are not as serious 
as was anticipated. The result is that the 
generating station has considerable sur- 
plus power, which is sold to the surface 
railways. 


Street Railway Consolidation in Chicago. — 
On June 2d the stockholders of the 
North Chicago and the West Chicago 
Street Railway Company authorized the 
lease of their properties to the New Chi- 
cago Union Traction Company; the latter 
is also considering the leasing of the Con- 
solidated Traction Company, which oper- 
ates the outlying surface feeder lines of 
the North and West sides. The elevated 
roads will probably also be taken over 
later. The new company has been incor- 
porated with an authorized capital stock 
of $32,000,000, of which $12,000,000 is pre- 
ferred and has already been subscribed. 
There remain outside of this consolidation 
the Chicago City, the South Chicago, the 


Calumet and the Englewood companies. 


Electric Ceb Service for the New Vork 
Central Railroad. — George H. Daniels, 
general passenger agent of the New York 
Central & Hudson River Railroad, has de- 
termined to establish an electric cab and 
carriage service at the Grand Central Sta- 
tion in New York City. A charging sta- 
tion and a general repair shop for the 
electric vehicles will be built in the sta- 
tion. The cabs are to be owned and oper- 
ated by the railroad company. One hun- 
dred will probably be installed as soon as 
the station is completed. It is said that 
the ratlroad company has found it impos- 
sible to maintain a first class horse cab 
service at the prevailing rates of fare. 


340 


The National Electrical Code and Supple- 
ment. — The Electrical Bureau of the Na- 
tional Board of Fire Undewriters has is- 
sued an edition of 1899 of the rules and 
requirements of the National Board for 
the installation of wiring and apparatus 
for electric light, heat and power, as rec- 
ommended by the Underwriters’ National 
Electric Association. The Bureau has 
also issued a supplement to the code, 
containing a list of electrical fittings that 
have been examined and approved by the 
Undewriters’ National Electric Associa- 
tion for use under the rules.and recom- 
mendations of the code. Copies of these 
may be obtained from Mr. Wm. H. Mer- 
rill, Jr., Electrician of the Bureau, 67 E. 
21st Street, Chicago, III. 


The Survey for the German-Americag 
Cable.— The preliminary surveying work 
over the proposed course of the cable be- 
tween Germany and the United States via 
the Azores was practically completed 
June 10th, when the British cable ship 
“Britannia” arrived in New York harbor 
after having taken soundings between 
Fayal and Sandy Hook. The proposed 
cable will start at Emden, touch at Punta 
Delgada in the Azores, and probably end 
at Coney Island. By way of the Azores 
it will give an alternate route to South- 
ern Europe through the Portuguese ca- 
ble now operating. Its cost will be in 
the neighborhood of $65,000,000. The 
length between the Azores and New York 
will be about 2300 miles. 


Electric Vehicle Companies for Every State 
and Territory.— The plans of the electric 
vehicle syndicate are gradually unfold- 
ing. Recently an important step was 
taken in the organization of seventeen 
companies under New Jersey laws, six- 
teen of them with a capital of $100,000 
each, and one with a capital of $6,000,000. 
The latter company is to operate in 
Washington, D. C., while the others are 
to be distributed in Tennessee, Georgia, 
Ohio, Kentucky, New Jersey, Louisiana, 
Delaware, California, Michigan, Minne- 
sota, Iowa, Maryland, Wisconsin, Indi- 
ana, Missouri and Virginia. It is said 
that the capital stock of these sixteen 
companies will soon be greatly increased 
and that similar companies will be or- 
ganized in every State and Territory of 
the Union. 


A Notable Meeting of Engiish Engineers. 
—The second biennial engineering confer- 
ence of the Institution of Civil Engineers 
was held in London, June 7th, 8th and 
9th. The proceedings were inaugurated 
by the address of the President, now Sir 
W. H. Preece, Knight Commander of the 
Bath, who was recently knighted on the 
occasion of the Queen’s eightieth birth- 
day, in honor of his long and valuable ser- 
vices as the chief engineer of the British 
Post Office, from which position he has re- 
cently retired. Several valuable papers 
were presented before the electrical sec- 
tion of the conference. Many excursions 
were arranged for the members attend- 
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ing the conference and the headquarters 
of the Institution were filled with the 
usual large number of exhibits. 


A Merger Company in the Electric Rail. 
way  Field.—Closely associated with, and. 
in fact, a part of the combination of inter- 
ests commonly known as the Whitney, 
Widener, Elkins syndicate is the Ameri- 
can Railways Company, formed some 
months ago, the purpose of which is to 
purchase and operate electric railways 
throughout the country. During the last 
month the company has purchased the 
properties of the Consolidated Traction 
Company and of the Pittsburgh United 
Traction Company, both of Pittsburgh, Pa., 
thus bringing these companies into close 
communion of ownership with the street 
railway systems of New York, Chicago 
and other cities, owned by the members 
of the syndicate. The American Railways 
Company is also alleged to have pur- 
chased the railway and lighting systems 
of Springfield, Ohio, as well as other 
smaller properties of the same kind in 
New Jersey. Rumors come from other 
cities, notably Baltimore, of pending 
transactions of the same nature. 


The: Largest Incandescent Lamp Ever 


Made. —It would seem at first sight ridic- 
ulous to construct incandescent lamps of 
a candle power comparable with that of 


A 5000 C. P. INCANDESCENT LAMP. 


arc lights, owing to the superior economy 
of the latter, but for one particular pur- 
pose the incandescent lamp is far prefer- 
able. That purpose is light house illu- 
mination, in which the superiority of the 
incandescent is its greater fog penetra- 
tion, the yellower rays of the glowing 
filament being dampened out and ab- 
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sorbed to a much less extent than the rays 
of an arc light. The Bryan-Marsh Com- 
pany has on this account been experi- 
menting on large lamps, the largest of 
which is one nominally of 5000 candle 
power, which was exhibited at the Elec- 
trical Show, and the magnitude of which 
can be judged from the accompanying 
reproduction of a photograph which is 
reprinted from the Imperial Lamp Ga- 
zette.“ The lamp is of the standard 
double-filament type like the smaller Im- 
perial lamps, the two filaments being in 
parallel with each other and each taking 
the full 236 volts. The economy was 
about 3 watts per candle, the total con- 
sumption of power being, therefore, some 
15 kilowatts, requiring a current strength 
of over 60 amperes. The lamp was ex- 
hibited but three nights when it burnt 
out, owing probably to the intense heat 
to which the glass of the neck of the 
bulb was subjected. Owing to the fear 
that the filament would droop, the lamp 
hung in a position the reverse of that 
shown in the illustration, and the heat 
was very intense at the base, probably 
softening the glass, which then collapsed 
due to atmospheric pressure. A larger 
bulb in an upright position would elim- 
inate this difficulty. The cost of con- 
struction and erection of this single lamp 
was over $1000. - 


The Coming Electrical Show in Chicago. 
—With the vigorous enthusiasm charac- 
teristic of Chicago, the contemplated ex- 
pansion of the exhibit features of the 
coming street railway convention is re- 
ceiving a hearty support which promises 
to make it a notable electrical exhibition. 
As mentioned in the last issue of the 
American Electrician, the National Ex- 
position of Electrical Arts Company has 
been incorporated to handle the show, and 
the active way in which the company is 
pushing its work is already apparent. The 
exposition will be held at the Tattersalls 
Building on 16th and State Streets from 
September 25th to October 9th. The loca- 
tion is a convenient one and the building 
is admirably suited for the purpose, its 
floor space being 150x280 ft. Work has 
been already undertaken for the prepara- 
tion and decoration of the building for 
the occasion. The date was selected part- 
ly on account of the large number of 
people who will visit Chicago for the 
purpose of seeing the Fall festivities as 
well as the government celebration of the 
laying of the cornerstone of the new Post 
A special effort will be made to 
obtain exhibits of automobiles and an 
elevated track 300 ft. long will be pro- 
vided fer exhibiting the same in opera- 
tion. The building will be illuminated 
with some 5000 incandescent lamps for the 
ev2ning sessions. The electrical operat- 
ing companies in Chicago, notably the 
Chicago Edison Company and Chicago 
Telephone Company, have exhibited their 
usual public spirited interest in the af. 
fair and will take an active part in as. 
suring its success. 
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The Consolidation of Electrical Interests 
in Washington. — The two electric light 
companies and most of the street 
railway companies in the District of Co- 
lumbia have been absorbed by the pur- 
chase of a controlling interest in their 
capital stock by the Washington Traction 
& Electric Company. The street railway 
companies are as follows: 


Miles of 
track. 
Metropolitan Railroad Company (electric 
condult 
Columbia Railway Company (cable) 
Potomac River Railway 
Company (horse) 
Georgetown & Tennallytown Railroad 
Company (electric) 
Brightwood Railway Company (electric) .. 11 


6 6 %% % „% „% „%„%„„„„„„„„„ eseeeseeevenseeees 
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Washington, Woodside & Forest Glen 
Ratlrond Company qqq 
Washington & Great Falls Electric Rail- 
wey ompany (electric) 
Washington & Rockville Railway Com- 
P/! » 


The companles operating, but not in this 
consolidation, are the following: 


7 ͤ⁰y0˙ ůéN;ß xęꝶß ween eis crank 22 
Railway Company (electric) 26 


Ra llway Com any (electric) 10 
Washington & Glen Echo Railroad Com- 
pany (electric) 


The consolidated company has opened 
subscription books for $12,000,000 of its 
authorized issue of $20,000,000 of 4% per 
cent. bonds. (The authorized stock is $12,- 
000,000.) The report of President H. H. 
Vreeland and Chief Engineer F. S. Pear- 
son of the Metropolitan Street Railway 
Company of New York City estimates the 
combined revenue from the lighting and 
railway properties at about $2,400,000, and 
within three years at least $3,000,000 per 
annum. In the official prospectus the 
operating expenses are estimated at $1,- 
160,000, leaving with the above mentioned 
estimated gross income, a net income of 
$1,260,000. The total fixed charges are 
given as $887,600. The advantages of the 
consolidation in the way of giving the 
suburban companies through routes to 
the business districts, combined with the 
improvements, extc=sions, mechanical and 
electrical consolidations and development 
of water power proposed, should make 
this merging of interests a highly profita- 
ble one. 


The Consolidation of Electric Traction 
and Lighting Companies in Eastern Mas- 
sachusetts.—It is now officially announced 
that some 33 street railway and lighting 
companies operating in Eastern Massa- 
chusetts will be consolidated under one 
association to be known as the Massachu- 
setts Electric Companies. The concerns 
consolidated operate the greater part of 
the street railway mileage north of Bos- 
ton as far as Nashua, New Hampshire, 
Newburyport and Gloucester, Mass., and 
south as far as Fall River, Mass., New- 
port and Providence, Rhode Island. The 
street railways have a total of 649 miles 
of track and operate 1426 cars from 18 
power stations, with a total rated ca- 
pacity of 28.000 h. p. Two electric light- 
ing companies are also included. The 
consolidation will be in the nature of a 
trust, a board of 15 trustees, appointed 
by the certificate holders, holding the 
title to the controlling interests in the 
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stock of the various existing companies. 
The Massachusetts Electric Companies 
has been capitalized at $24,000,000, half of 
which is in 4 per cent. cumulative 
shares. The net income of the properties 
for the last fiscal year applicable to divi- 
dends on the shares of the association 
was $733,000. 


A New Gas Burner.—From time to time 
improvements are brought out in gas 
lighting devices with widely heralded 
claims that they will drive electric light- 
ing out of use. The latest is being ex- 
ploited by the Kern Incandescent Gas 
Light Company, which has, during the 
last few days, opened a subscription list 
of $3,500,000 of its 7 per cent. cumula- 
tive preferred stock. The total share cap- 
ital of the company is $12,000,000, and it 
appears from the list of prominent bank- 
ers and others among its directors that 
the company is to be a very strong one 
financially. The device which the com- 
pany is formed to exploit is an improved 
burner constructed under the patents of 
Otmar Kern, which is claimed to give, 
with incandescent mantles, about twice 
the candle power obtainable with the or- 
dinary Bunsen burner used in Welsbach 
lamps. The improvement consists in a 
construction such that the whole supply 
of air for the consumption of the gas in 
the proper ratio is always introduced at 
the bottom of the burner, no adjusting 
device being used and no auxiliary air 
supply to the flame above. The burner 
also has a grating for intimately mixing 
the gas and air and a means for partially 
heating the mixed gases on the regenera- 
tive principle before they are consumed. 
These devices, it is claimed, give about 40 
c. p. with a 1-ft. burner and 27 c. p. gas. 
The officers of the company claim that 
they have available means of protecting 
their mantles equal to the Welsbach Com- 
pany’s broadly patented protection by 
means of a stiffening substance which can 
be burned off. 


The Independent Telephone Convention.— 
The third annual meeting of the Inde- 
pendent Telephone Association of the 
United States was held at the Auditorium 
Hotel, Chicago, on June 26th, 27th and 
28th. ‘ue following subjects were on the 
Programme: Paper by S. P. Sheerin, of 
Indianapolis, president of the New Long 
Distance Telephone Company, of Indiana. 
Subject: Value of Long Distance Toll 
Lines.“ Paper by C. L. Boyce, manager 
of the Citizens’ Telephone Company, of 
Grand Rapids, Mich. Subject: „Opera- 
tion and Maintenance.“ Paper by Maxine 
Reber, electrical engineer, of Cuyahoga 
Telephone Company, of Cleveland, O. 
Subject: “Essentials of Telephone Con- 
struction.” Paper by Hon. Harry D. 
Critchfleld, counsel for the United States 
Telephone Company, of Ohio. Subject: 
“Development of the Independent Tele- 
phone Business.” 


The Electrical Equipment of the Machiue 
Shops of the New York Navy-Yard.— The 
United States Naval Department has 
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drawn up the specifications for a power 
plant for the new shops of the Navy- Yard 
in Brooklyn, in which power will be dis- 
tributed electrically on lines remarkably 
advanced for a government installation. 
The generating equipment will consist of 
three 600 h. p. vertical, cross-compound 
engines, each direct coupled to a 400 kw. 
25-cycle alternator, mounted between the 
cranks. It is explained that this frequen- 
cy has been adopted as it is that of the 
Kings County Light & Power Company, 
indicating that a break down connection 
may be contemplated. The machines will 
generate current at low pressure, 220 
volts, two-phase, which will be distributed 
without transformation to the shops, the 
feeds being short, as the shops will be en- 
closed by a rectangle about 350x600 ft. in 
size. The electrical distribution will be 
complete, each tool requiring more than 
5 h. p., having its own independent multi- 
phase motor. Thirteen electric cranes 
will be installed. 


The Failure of the Illumination at the 
Last Great Prize Fight.—At the Fitzsim- 
mons-Jeffries fight at Coney Island on 
June 9th an attempt was made to illumi- 
nate the scene to a sufficient brilliancy by 
means of reflecting arc lamps to obtain 
living-picture films of the various rounds. 
Twenty-four reflecting lamps were hastily 
improvised, each intended to consume 
about 60 amperes. These were arranged 
on the edge of a platform surrounding the 
ring and some 30 ft. above its level, the 
beams being directed downward upon the 
scene to be illuminated. The work was 
undertaken -ery hastily, a temporary 
generating plant being necessary to give 
the required power, and at, the last mo- 
ment it was found that it would not carry 
the load. Less than half the lights were 
illuminated and those only to a low in- 
tensity. The attempt to obtain films was 
a total failure, causing loss of many 
thousands of dollars. 


The | Consolidation of Electrical Interests 
ia Conne cticut.— The Connecticut Lighting 
and Power Company has, through agents, 
purchased the properties of the Central 
Railway and Electric Company of New 
Britain, the Waterbury Traction Com- 
pany, the Naugatuck Electric Light Com- 
pany, the Norwalk Gas and Light Com- 
pany and the South Norwalk Electric, the 
Greenwich and the Housatonic Power 
Companies. The water-power rights 
owned by the last named company will be 
developed for the delivery of 30,000 h. p. 
to the lines of the various companies 
named, the power being so located that it 
can be readily and economically delivered 
to all the cities in the southern and west- 
ern portions of the State of Connecticut. 
The purchases, together with the im- 
provements and alterations contemplated, 
will represent an expenditure of about 
36.000.000. Mr. A. M. Young, recently 
President of the National Electric Light 
Association, is a prime mover in the 
scheme. 
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The Electric Light Convention. 

The twenty-second annual meeting of 


the National Electric Light Association 
passed off in New York City, May 23d, 
24th and 25th, with its usual precision, 
dignity, absence of confusion and gen- 
eral success. The attendance was large, 
about 300 names being registered. The 
growing attention to the papers and dis- 
cussion was continued, the electrical ex- 
hibition was an attractive side show, the 
weather was ideal, the automobile ride 
proved a most enjoyable novelty, and 
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crowning all was the perfectly appointed 
trip to Schenectady. 


The one noticeable weak point of the 
convention was the conspicuous absence 
of committee reports. The officers of the 
association would do well to try and rem- 
edy this defect in future. The matter 
presented in papers can often be given 
or found in other ways, notably in the 
technical periodicals, and for it engineers 
are not dependent upon the association. 
Committee reports, however, have a value 
and strength, if thought and care is given 
to them, which cannot be obtained in 
other ways. One of the vital reasons for 
an association of electric light men is the 
work of the committees, and its failure 
is sure to greatly weaken the association. 


While the papers read at the conven- 
tion year after year reflect the progress 
of central station engineering, noth- 
ing indicates better the solution of old 
problems and the rising of new than does 
the discussion. Perhaps no class of en- 
gineers have more perplexing engineer- 


Ing troubles of their own than those in 


charge of central station work, and im- 
mediately following almost every paper 
of the last convention the discussion set- 
tled down in earnest upon some point that 
is troubling the managers of central sta- 
tions this year. Most of the old problems, 
such as multiple rate metering, belted vs. 
direct connected sets, simple vs. com- 
pound engines, etc., evidenced their pass- 
ing by their absence, the only prominent 
one remaining being the good old topic of 
direct vs. alternating current, which this 
year has new aspects brought in by the 
development of the rotary converter and 
double current generator, as well as by 
the increasing consolidation of rival com- 
panies operating direct and alternating 
current systems. 

Following Mr. H. A. Wagner’s paper the 
discussion on this point was precipitated 
by the propounding of the problem: Which 
is to be the ultimate system, and shall a 
central station manager giving both kinds 
of current make his extensions from his 
direct or alternating current lines? The 
general opinion seemed to prevail that if 
the alternating current motorand especial- 
ly the single phase motor could be devel- 
oped to give good service on direct geared 
elevators, the problem would be easily 
answered. It was pointed out that one of 
the greatest difficulties heretofore in al- 
ternating current motor work, the dis- 
turbance of voltage regulation, is not 80 
much due to the fault of the motor itself 
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as due to the fact that alternating current 
machines have, as a rule, been small with 
poor regulation and the lines have been 
built of any size wire that came handy, 
while direct current systems have been 
run with larger machines worked in par- 
allel, supplying their loads over copper 
carefully proportioned for the proper 
drop. 

Following Mr. W. S. Barstow’s paper 
the discussion revealed another alterna- 
tive now perplexing to engineers, viz., the 
use of steam or electrical auxiliaries. The 
net result of what was said upon this sub- 
ject indicated the opinion that for con- 
densing plants without economizers the 
steam auxiliary is the proper thing, as all 
its losses can be returned through the 
feed water; while for non-condensing 
plants or plants with economizers, there 
is an opportunity for a considerable sav- 
ing of fuel by the use of electrical auxil- 
laries. 

Followihg Prof. W. L. Robb's paper the 
discussion evidenced the desire of central 
station men to feed their arc lights direct- 
ly or indirectly from the same machines 
that generate power for their other loads, 
and thus to do away with the belting and 
countershafting of series arc machines 
and possibly with the machines them- 
selves. The series alternating arc is ex- 
citing at present the greatest interest, as 
it apparently offers the cheapest and sim- 
plest method of accomplishing this result. 
Its use, however, has as yet been so lim- 
ited that central station men hestitate its 
adoption, awaiting to see what the result 
of time will be on the few installations 
now in service. 


On the subject of the ageing of trans- 
formers, the papers of Prof. Goldsborough 
and Mr. G. W. Hubley showed two very 
felicitous conclusions. The first showed 
that in transformers as now made the 
ageing is practically negligible, and the 
second described a means of remedying 
that of the older types. 


The Proper Size of Transformers for Secondary 
Mains and Network. 


Now that large transforwers, with sec- 
ondary mains for feeding the premises of 
several or many independent users of cen- 
tral station energy, have come to be ac- 
cepted practice in place of independent 
house to house transformers, it requires 
considerable judgment to determine the 
best size of transformer to use for any 
such load. It is difficult to estimate how 
many of the lights wired to one trans- 
former are likely to be in use at one time, 
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or what is more to the point, how many 
are likely to remain in service for a suff- 
cient length of time, especially during 
warm weather, to injure the transformer 
through overheating. If safety is the only 
consideration and a generous size is chos- 
en the efficiency on average loads is con- 
siderably reduced, and if on the other 
hand a transformer too small is put in 
service, it or its fuses may be burnt out 
or at least the ageing of the iron will be 
hastened through dangerously hot run- 
ning. 


A handy means of solving this problem 
is available in the maximum demand me- 
ters, especially those of the thermal type, 
guch as the Wright meter, now on the 
market for another purpose. By placing 
one of these in the transformer primary 
and leaving it there during a representa- 
tive interval of time a record will be ob- 
tained of the maximum amperes taken 
during that time, whereby the fitness of 
the size of the transformer in service may 
be determined. This simple kink in cen- 
tral station engineering is of particular 
value when the ability of a transformer to 
carry its load comes into question owing 
to the growth of business. 


A similar use of the same instrument 
which is of even more value, is the deter- 
mination of the proper grouping of trans- 
formers located at different points and 
interconnected by a secondary network 
either on the two or three wire system, 
which practice is rapidly growing in favor 
in districts of congested loads. It is a 
phyiscal impossibility to determine with- 
out some measurement of this kind 
whether a 10 kw. transformer at a street 
intersection is properly dividing the load 
with a 100-light transformer at the next 
corner. By the use of maximum demand 
meters in the primaries of the two trans- 
formers the division of the maximum can 
readily be determined and corrections 
made if the division overloads one and un- 
derloads the other, either by relocating 
one or the other of the transformersat dif- 
ferent points on the secondary mains or 
by rearranging the copper of these maina 


Constant Current Transformers. 

The alternating current arc lamp has 
never been very popular in comparison 
with its direct current prototype, partly 
on account of difficulties with the govern-: 
ing mechanism of the lamp, which have 
now been overcome; partly on account of 
the noisy hum that early alternating cur- 
rent lamps emitted, which also has been 
remedied; and partly on account of the 


constant potential machines. 
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25 to 40 per cent. lower output of light 
per unit input of energy and the poorer 


distribution of the light given out, which 


appear to be inherent objections to the 
alternating current arc as compared with 
the direct current. In spite of these dif- 
ficulties the desire to operate arc lamps 
on alternating current circuits has stimu- 
lated the perfection, during the last two 
years, of many different makes of con- 
stant potential enclosed lamps for alter- 
nating current circuits. 


One system of series alternating arcs on 
independent constant current machines 
has been developed but never put into 
very wide use, and in one large station 
in this country, that of the Missouri Edi- 
son Company in St. Louis, alternating 
arcs are run in multiple series banks 
across the high tension bus bars of large 
The advan- 
tages of consolidating the various loads 
of a station upon one class of generators 
have naturally led to a general desire for 
some means of regulating alternating cur- 
rent series arc circuits run from constant 
potential mains, which means can be ob- 
tained by what are called constant cur- 
rent transformers, the term meaning that 
when supplied with constant potential on 
the primary sides they give constant cur- 
rent to their secondaries. 


There are two fundamentally different 
means of obtaining this result. One 
would be by means of cutting in or out 
the turns of either the primary or sec- 
ondary, which would involve mechanical 
apparatus of considerable complexity and 
troublesome contacts. The other is the 
use of transformers of considerable self- 
induction and movable coils, designed to 
be operated by the repulsion effect, and 
transformers of this kind have lately been 
perfected, standardized and put on the 
market for this purpose. Descriptions of 
transformers of this type and their per- 
formance in Hartford, Conn., will be 
found on other pages of this issue. 


Naturally the power factor of such a 
transformer is low, in fact the transform- 
er is specially designed for what would 
be considered bad regulation for constant 
potential work. There is no interleaving 
of primary and secondary and magnetic 
leakage is absolutely depended upon for 
regulation. Tests made in Hartford have 
shown a power factor at maximum load 
of 80 per cent. which, of course, falls off 
rapidly on lower loads. Tests have also 
been made of the efficiency, showing a 
maximum value of 96 per cent., a figure 


843 


closely comparable with that obtained on 
constant potential transformers of the 
same capacity, viz., about 40 kilowatts. 
This efficiency, however, naturally falls 
off somewhat more rapidly on these trans- 
formers than on constant potential trans- 
formers, as the load goes down, owing to 
the great length of the magnetic circuit 
and the consequently high iron losses. 
The copper losses of the secondary are 
also the same no matter what the load 
may be. 


No central station engineer should 
make an attempt to use such transform- 
ers on small machines, at least unless the 
machines are exclusively devoted to that 
load. On account of the large amount of 
lagging current their magnetic leakage 
introduces, such transformers would be 
likely ta pull down severely the voltage 
of a machine which they alone would 
load. For instance, a 100 light trans- 
former of this kind, having a capacity of 
about 40 kilowatts, would badly disturb 
an old type unitooth composite wound al- 
ternator of 100 kilowatts. Where, how- 
ever, the machines are large, of several 


‘hundred kilowatts capacity each, of close 


regulation and running in batteries in 
parallel with each other, transformers of 
this type may be safely put upon them to 
the extent of at least 20 or 30 per cent. of 
their rated output. 


Electrical Installations ia the West Indies. 

There will be found on the first few 
pages of this paper a description of an 
electrical transmission and railway plant 
in Kingston, Jamaica. The peculiar cli- 
matic conditions and the high prices of 
some structural materials involve fea- 
tures in this plant which are quite differ- 
ent from installations for the same pur- 
pose in this country. Among other things 
the poles of the transmission line are of 
steel and the power house Itself is built 
entirely of steel and concrete. 


There may be expected during the next 
few years an inrush of electrical plants to 
the new dependencies of the United 
States in the West Indies. Indeed, ener- 
getic prospectors have already determined 
the most valuable locations and rights 
and only wait the settlement of govern- 
mental conditions, upon which depend 
their franchises, before they take further 
steps. The engineers of such proposed 
improvements would do well to examine 
the most recent and improved West Indian 
electrical plants, at the head of which 18 
that of the West India Electric Caz. 
pany, of Jamaica. 
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THE APPARATUS FOR WIRELESS 
TELEGRAPHY. | 


BY PROF. JEROME J. GREEN. 


The apparatus for demonstrating the 
effectiveness of telegraphing by means of 
Hertz waves is comparatively simple. In 
the experiments recently conducted at the 
University of Notre Dame all the essen- 
tial parts of the sending and receiving 
stations were found in the regular equip- 
ment of the electrical and physical labo- 
ratories, except a few details which were 
constructed in the workshops by the stu- 
dents. 

It has been known for several years 
that electric waves are propagated from 
an insulated conductor when this con- 
ductor is rapidly charged and discharged 
in such a way as to produce a series of 
very sudden disturbances in the surround- 
ing ether. The waves are said to travel 
with about the velocity of light, but their 
length is much greater than the length of 
light waves, and this length depends on 
the character of the spark produced at 
the discharging terminals. These termi- 
nals, as used in wireless telegraphy, are 
always spherical in shape, with great va- 
riations as to size. 

These electric waves of various lengths 
may be refracted or refiected like the 
waves of heat and light. They pass 
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FIG. 2.—A HERTZ WAVE TRANSMITTER. 


through many substances but are ab- 
sorbed or refiected by metals. 

The parts required for a complete send- 
ing station are an Induction coil capable 
of producing a stream of sparks from one 
to ten or more inches in length. A small- 
er coil will of course answer if the re- 
ceiving etation is located close to the 
sending apparatus—a suitable primary or 
secondary battery to operate the coil and 
a discharger or oscillator. The oscilla- 
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tor may be two large metal spheres 
placed about half an inch apart on insu- 
lating supports. The space between them 
is sometimes filled with a heavy petroleum 
oil, but this is not essential. Additional 
spheres or plates may be connected with 
each of the large spheres between which 
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the discharge takes place. These addi- 


tions iricrease the capacity of the oscilla- 
tor and change the character of the spark 
produced. 

A simpler and more easily constructed 
oscillator is the vertical wire with a metal 
sphere at its upper end, in connection with 
two small spheres about an inch in diam- 
eter. This is the apparatus Mr. Marconl 
used. The lower end of the vertical wire 
is attached to one of the spheres and the 


other is fastened to a steam or water 
pipe. 

An easy way to make this form of oscil- 
lator is to drill holes in two small metal 
spheres and put these spheres on the ad- 
justable points, with which all induction 
coils are supplied, at the terminals of the 
secondary windings. 

The vertical wire should be attached 
to one of the terminals of the secondary 
coil, and the ground wire to the other. 
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(See Fig. 1). Then adjust the distance 
between the spheres, and the tension on 
the vibrating interrupter spring until a 
stream of thick, white, noisy sparks is 
produced when the primary switch is 
closed. 

For the receiving station there is need- 
ed a coherer with a decohering tapper, a 
sensitive relay, and a sounder or a Morse 
recorder. °. 

The coherer is, of course, the essential 
part of the receiving station. It may be 
made from a small glass tube, of, say, one- 
eighth of an inch internal diameter, and. 
it may be about an inch and a half or 
two inches long. Into the ends should 
be fitted brass rods, and these plugs of 
metal should have a space between their 
ends near the middle of the tube, which 
space can, be increased or decreased in 
length by sliding out and in one of the 
metal plugs. To complete the coherer a 
small quantity of filings of metal, such as 
silver or nickel, or a mixture of these 
metals, is put in the space between the 
plugs in the glass tube. Filings from the 
ordinary five-cent piece will answer very 
well. 

This contrivance has the property of 
changing its resistance when it is acted 
on by the waves. A space in such a tube 
one-fourth of an inch in length, loosely 
filled with filings in their normal condi- 
tion, will have a resistance of several 
megohms, but when the waves from the 
sending station strike the vertical wire 
attached to one of the terminals of the 
coherer the resistance of the coherer falls 
to about ten ohms. The coherer is put in 
circuit with a high-resistance relay, and 
a dry battery of one or two cells. When 
no waves are passing, the coherer has so 
high a resistance as to virtually open 
this circuit; but when the action of the 
waves begins. the decrease of the re- 
sistance closes the circuit, and the arma- 
ture of the relay is drawn down and closes 
the circuit on a svunder, or on whatever 
we wish to add to the receiving set. . The 
resistance of the coherer remains at this 
low value even after the waves have 
ceased to strike the vertical wire, but it 
becomes very high again when the filings 
are shaken. A little tapper like that on 
an ordinary electric bell is made to strike 
the side of the tube for this purpose. Thé 
relay in circuit with the coherer may 
close a circuit to operate such a decoher- 
ing tapper or the filings may be shaken 
by tapping the tube with a lead pencil or 
by other mechanical means. 

From the diagram, Fig. 3, it will be 
seen that the minute oscillating current 
produced in the vertical wire set up by 
the passing of the waves has the choice 
of two paths to earth; through the co- 
herer, C, or through the relay, R. To 
prevent its passing to the relay and leak- 
ing across through the metal, well insu- 
lated choking coils A & A are placed in 
the circuit with the relay. The rubber- 
covered spools of a four-ohm telegraph 
sounder will do for these coils. The 
small current is then forced to go through 
the filings to ground, and this causes them 
to cohere as long as itis passing, even 
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though they are shaken. It is well to 
put some non-inductive resistance (such 
as the lamp shown in the diagram) across 
the points of the vibrating tapper and 
the tongue of the relay to prevent a spark 
there. It is especially important that the 
spark be prevented at the tapper, as it is 
so close to the filings that if considerable 
sparking occurred here it would set up 
waves which would cause the filings to 
cohere to some extent and prevent the 
decohering action of the tapper. The 
great difficulty in the first experiments at 
Notre Dame was to make the filings de- 
cohere quickly. If this action is not 
prompt it is impossible to make dots and 
dashes so that they can be distinguished, 

Fig. 4 shows the coherer tube mounted 
on hard rubber supports on the top of 
the metal cover of an ordinary buzzer. 
An extension from the armature of the 
buzzer reaches through the cover and 
strikes the tube. 

We employed in all our experiments an 
eight-inch induction coil of American 
make, with a heavy Apps vibrating cir- 
cuit breaker. The current for the pri- 
mary was furnished by a battery of six 
five-ampere storage cells. The double- 
pole jack-knife switch on the base of the 
coil served to open and close the circuit 
at first, but later a heavy telegraph key 
with special contacts was used. The coil 
is shown in Fig. 2. 

An ordinary one hundred and fifty-ohm 
telegraph relay was employed in the re- 
ceiving set for distances up to one-half 
of a mile, then a similar one of fifteen 
hundred ohms’ resistance, with a lighter 
armature, was substituted for the ordi- 
nary relay, and it gave good results at 
distances of about two miles. Later a 
more sensitive relay was made by adding 
platinum contact points to the needle of 
a portable galvanometer of the D’Arson- 
val type. This responded more readily 
than either telegraph relay. Five small 
dry cells were used to operate relay, tap- 
per and sounder. 

We first suspended an ordinary No. 14 
rubber-covered wire about ten feet long 
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FIG. 3.—CIRCUITS OF RECEIVING APPARATUS. 


FIG. 4.- COHERER AND TAPPER. 


FIG. 5.—RECEIVING APPARATUS COMPLETE. 


from the ceiling of the physical labora- 
tory and attached its lower end to one 
of the binding posts at one of the termi- 
nals of the secondary of the induction 
coil; the other terminal was connected 
to a steam pipe near by. These binding 
posts also carried the adjustable pointed 
rods, on the ends of which were placed 
the polished brass spheres one inch in 
diameter. The tension of the vibrator 
springs was adjusted so that a spark 
about an inch long passed between the 
spheres when the circuit was closed. A 
similar wire about six feet long was sus- 
pended in an adjoining room with its 
lower end connected to one end of the 
coherer. A wire from the other end of 
the coherer was attached to a steam pipe. 
When the circuit was closed on the in- 
duction coil the filings in the tube ap- 
peared to be arranged in strings or chains 


as when they are strongly magnetized. 


Their resistance fell to about six ohms. 
A very vigorous shaking was required to 
cause them to resume their normal con- 
dition of high resistance. Cohesion took 
place in the tube of filings, but not so 
strongly, when the ground connection was 
removed from the coherer. 

The receiving apparatus was then 
Placed in a building about one hundred 
feet distant, and ground connections were 
made to a steam pipe. The same short 
vertical wire was used and the relay 
closed every time the coil was worked. 
The windows and doors of both buildings 
were closed. Next a wire about twenty- 
five feet long, with a metal sphere at its 
upper end, was suspended from the roof 
of Science Hall. The lower end was 
brought through a window and attached 
to the induction coil, and ground connec- 
tion was made from the coil to a steam 
pipe. A similar wire and sphere were 
suspended from a window in the top floor 
of a three-story building across the cam- 
pus, at a distance of about two hundred 
yards from the sending station at Science 
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Hall. The lower end of this wire was 
also brought through a window and at- 
tached to the coherer; the ground con- 
nection was made to a steam pipe. The 
impulses in this case were received as 
strongly as when we were working from 
one room to the next with the short wires. 
The receiving apparatus was next placed 
at a building about five hundred yards 
from Science Hall. ‘The vertical wire 
was about twenty-five feet long and 
ground connection was made to a water 
pipe. The coherer responded readily at 
this increased distance. Its normal re- 
sistance, as measured with a Wheatstone 
bridge, was very high, more than a me- 
gohm. The tapper was then disconnected 
to prevent its shaking the filings, and 
when the circuit was closed on the induc- 
tion coil at the sending station the re- 
sistance of the coherer instantly fell to 
ten ohms and remained at this low value 
until shaken. 

The induction coll was next placed at 
the foot of a steel fiag pole about one 
hundred and twenty-five feet high. The 
vertical wire and sphere were suspended 
from the top of the pole on a wooden 
bracket, which held the wire about ten 
feet from the pole. Ground connection 
was made to the base of the pole. The 
receiving apparatus responded at dis- 
tances up to two miles when impulses 
were sent from the station at the flag 
pole. 

In the last experiments at Notre Dame 
the vertical wire and sphere were sus- 
pended from a high church tower and 


the induction coil was placed about thirty 


feet up in the tower. The lower end of 
the vertical wire was brought through a 
window and attached to the coil. Ground 
connection was made to a water pipe. The 
active length of wire here was about one 
hundred and fifty feet. The impulses 
were received strongly at a distance of 
three miles, about one mile of this space 
being occupied by the city of South Bend. 
Another trial to Mishawaka, a distance 
of about six miles across the country, re- 
sulted in failure. 

Trials were made in Chicago among the 
steel buildings and overhead wires in the 
business district. When the sending sta- 
tion was located at the Polk street rail- 
road station and the receiving apparatus 
at the “Tribune” building, a distance of 
about three-fourths of a mile, the relay 
failed to respond when the coil was op- 
erated. In this case a line drawn from 
the sphere at the top of the wire at the 
sending station to the similar sphere at 
the top of the wire at the receiving sta- 
tion would be intercepted by many elec- 
tric light, telephone and telegraph wires 
running in every direction. These wires 
apparently absorbed the waves, for in an- 
other trial from the Monadnock Block to 
the “Tribune” building, there was a clear 
space between the spheres at the tops of 
the wires. The receiving apparatus re- 
sponded strongly. The distance in this 
second experiment was about half that at 
which the first trial was made. 

Later the sending apparatus was set 
up at the life saving station at the mouth 
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of the Chicago river, and the receiving set 
was placed on a tug. One wire and 
sphere were suspended from the end of 
a pike pole lashed to the railing on the 
lookout of the station, giving an active 
length of about forty feet. Ground con- 
nection was made by attaching a wire to 
an iron pipe placed in the water. The 
other wire and sphere were suspended 
from a short mast on the tug, giving an 
active length of about thirty feet. Ground 
connection was made by attaching a wire 
to a piece of iron hung out over the stern 
of the tug. The impulses caused the 
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FIG. 6.—THE TRANSMITTING WIRE AT NOTRE 
DAME. 


sounder to operate very strongly until 
a distance of about two miles out in the 
lake was reached, when the sounder 
ceased to respond. 

It seems from these trials that it is 
much easier to operate over water than 
over land. This result is also indicated 
by the great distances Mr. Marconi has 
attained over water, while Ducretet, with 
the best instruments that skill can pro- 
duce, has succeeded in sending messages 
only about five miles over the city of 
Paris, where there are no overhead wires 
to interfere. Our experiments with crude 
apparatus show that it is quite easy to 
reach short distances, but it is quite diffi- 
cult to adjust all the parts to make the 
dots and dashes accurately. 
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AMERICAN TELEPHONE PRACTICE. 
TESTING.“ 


BY KEMPSTER B. MILLER. 


Tests of telephone lines, whether of 
bare wire on poles or of overhead or un- 
derground cables, may be divided into 
two general classes: 

First: Those which are for the deter- 
mination of the existence of certain con- 
ditions, without the necessity of measur- 
ing quantitatively the extent to which 
those conditions exist. In other words, 
rough tests for the determination of 
grounds, crosses or breaks, usually made 
with instruments such as the magneto- 
bell, telephone receiver and battery, and 
a few other such simple but often in the 
hands of an experienced person most ef- 
fective instruments. 

Second: Those for not only determin- 
ing the existence of certain conditions, 
but also for their quantitative measure- 
ments. These require the use of different 
and more intricate instruments, and in 
many cases the operator must be pos- 
sessed of a fair degree of mathematical 
training combined with an ingenuity for 
meeting and mastering unusual problems 
that arise under different conditions. 

The magneto testing set is the most 
important instrument in making tests 
under the first class. Such an instrument 
usually consists of a powerful magneto- 
generator so wound as to enable it to 
ring its own bell through a resistance of 
from 25,000 to 75,000 ohms. A powerful 
magneto-telephone is carried on the out- 
side of the case in suitable clips, and may 
be switched in circiit alternately with 
the generator by a small hand switch. 
This magneto-telephone serves as both 
transmitter and receiver, and enables the 
lineman or other party to communicate 
from a pole top or man-hole with any 
other party on the circuit. Frequently 
these sets are made to include micro- 
phone transmitter and battery; but, in- 
asmuch as the instrument is seldom if 
ever used to talk over very long circuits, 
the extra weight of these is considered 
in most cases undesirable. A small, inex- 
pensive galvanoscope or current detector 
will also prove very convenient. 

In testing for a ground on a wire, 
whether it be in a cable or bare and on 
poles, make sure that the far end of the 
line is open and then connect one termi- 
nal of the magneto-bell to the near end 
of the line and ground the other terminal. 
The ringing of the bell would seem to in- 
dicate that the circuit was complete and 
the line grounded in this case, but this is 
not always true, and this test must there- 
fore be relied on only with caution. The 
static capacity of a long line or of a com- 
paratively short length of cable will often 
allow enough current to pass to and from 
the line in charging and discharging to 
ring the magneto-bell. 

For testing out local work where there 
is no room for this capacity effect, the 
magneto-bell is invaluable. 


*From a book to be published by the 
American Electrician Company. 
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A more reliable means of making tests 
for grounds or crosses is to connect the 
current detector in series with several 
cells of battery and to ground one termi- 
nal. Then with the other terminal make 
contact with the near end of the line. A 
kick of the needle will take place in any 
event on closing the circuit, due to the cur- 
rent flowing to charge the line, but a per- 
manent deflection will indicate a ground. 

In testing for a cross, as for instance 
with some other wire in the line or cable, 
one terminal of the magneto-bell or the 
galvanoscope and batteries should be 
connected to the wire under test and the 
other to all the other wires in the same 
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When the wire, N F, is first connected 
to battery, it becomes charged. During 
the time it is filling with electricity a 
current flows. This current passes through 
the coil of the receiver and causes the 
click. If the wire is well insulated, the 
second tap, immediately following, finds 
it charged, or nearly so, and there is, 
therefore, no click, or a very faint one. 
If, on the contrary, the wire under test is 
crossed with any of the other wires, or 
imperfectly insulated from them, or from 
the sheath, the wire will immediately dis- 
charge itself through the cross to ground 
and there will be a flow of current at 
every tap, and consequently a continuous 


FIG. 1.—RECEIVER TEST FOR CROSSES AND GROUNDS. 


lead for which purpose they are bunched. 
In case it is not convenient to bunch 
them, however, the test may be made be- 
tween the suspected line and each of the 
others in succession. 

Another and perhaps still more simple 
method for determining a cross or ground 
is one described in Roebling’s pamphlet 
on Telephone Cables, and illustrated in 
Fig. 1, as applied to the testing of a ca- 
ble before it has been unreeled. 

N represents the near end and F the far 
end of the wire being tested. B is a bat- 
tery of about three cells. T is an ordinary 
telephone receiver. The wire, N F, is care- 
fully separated from all the others at each 
end. ` 

At the near end all the wires are strip- 
ped of insulation and except the one un- 
der test are connected together and also 
with the sheath. The wire, C, connects 
the sheath to one side of battery, B, and 
the other side of battery is connected to 
one side of telephone receiver, T. The 
testing man rapidly taps with the wire, N 
F, the unoccupied binding post of the re- 
ceiver, T. The first tap will produce in 
the receiver a distant click, and if the ca- 
ble is long there may possibly occur a sec- 
ond faint click, but if the wire, N F, is 
perfectly insulated, no more sound in the 
telephone will follow the tapping. If, 
_ however, the wire, N F, is crossed with 
any wire in the cable, or with the sheath, 
every tap will be followed by a distinct 
click, and if there is moisture in the pa- 
per, making a partial connection, clicking 
sounds will occur, which are loud or faint, 
according to the amount of moisture pres- 
ent. 

The philosophy of this method of test- 
ing is very simple, and serves to make the 
operation more readily understood. 


clicking. If a conductor in a perfectly in- 
sulated cable is very long, two or three 
taps or a long first contact may be neces- 
sary to charge it completely. 

If the cable is in place or if it is a bare 
aerial line that is being tested this same 
method may be used. In case of a new 
cable it is well to test every wire in this 
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For this test as well as many others it 
is very convenient to use a regular oper- 
ator’s receiver and head band, as It will 
save the tester a very tired arm at the end 
of a long test. 

The continuity test, or test for broken 
wires, may be made with the same simple 
instruments. The wires to be tested 
should all be grounded at the far end. At 
the near end, one pole of a magneto-bell, 
or of the battery and galvanoscope, or of 
the receiver, should be connected to 
ground and the other terminal connected 
successively to the terminals of the line, 
which, of course, should all be separated. 
A ring in case of the magneto, or a deflec- 
tion of the needle in the case of the gal- 
vanoscope, or a continuous clicking in the 
receiver, will indicate that the wire is con- 
tinuous. The same precaution as pre- 
viously pointed out must, however, be ob- 
served with the magneto-bell. This same 
test for continuity is well illustrated in 
Fig. 2, in which case a vibrating bell in- 
stead of the receiver or galvanoscope ir used. 

In testing a cable all defective wires 
should be marked, “crossed,” „grounded“ 
or “broken” at the end at which they are 
tested. The corresponding ends of the 
tagged wires at the other end of the cable 
should then be found and similarly 
marked. 

If there are not the requisite number of 
good wires in a new cable is should be re- 
jected. 

It is often desirable to be able to pick 
out a certain wire at some intermediate 
point in an open cable, or in a large bunch 
of insulated wires, in order to establish a 
branch connection. This is easily done 
by the foregoing methods if the cable is to 


FIG. 2.—CONTINUITY TEST. 


manner, and therefore the wire, N F, 
should be put aside and another slipped 
out of the bunch and tested in the same 
Way, and so on until all have been gone 
over. If any of them are found to be in 
trouble, it is well to carefully inspect the 
exposed ends to be sure they are properly 
cleared from each other and from the 
sheath. If it is still found to be defective, 
it should be plainly tagged. 

In the manner just described, twenty- 
five minutes with two men should be am- 
ple time for testing one hundred wires, 
the testing operator listening and his 
helper attending to the connection of the 
different wires at N. 


be cut, but frequently this is not the case. 
It may be done without cutting by the fol- 
lowing simple method: Ground the wire 
or wires desired at the distant end, being 
sure that these wires are free from all the 
others at both ends. 

Then having loosened the bunch of 
wires at the point at which the branch is 
to be taken off, test each by means of a 
needle-pointed instrument, connected to 
ground through a bell or receiver and bat- 
tery. The needle-point can readily pierce 
the insulation and make good contact 
with the conductor within. A knowledge 
of this very simple test will often save an 
immense amount of trouble. 
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STEAM AND WATER REDUCING VALVES. 


Boiler-room economy calls for the gen- 
eration of steam at high pressures, but 
many appliances necessitate the use of the 
vapor at a pressure much lower than 
that at which it can be profitably gener- 
ated and used in engines. Undoubtedly, 
the first attempts in this direction were 
to throttle the steam by means of a valve 


FIG. 1.—MA&SON VALVE. 


in the supply pipe, adjustments being 
made thereto when necessary, as deter- 
mined by reference to a pressure gage 
connected with the low-pressure side of 
the throttling valve. 

Such a crude piece of apparatus would 
soon be improved by making the low- 


pressure steam open or close the supply | 


valve, according as the consumption in- 
creased or diminished. Some sort of a 
piston and cylinder, or diaphragm ar- 
rangement would naturally suggest itself 
for this purpose, and such devices are 
used for that purpose in a great multi- 
plicity of form and arrangement, as 
shown by the following illustrations and 
text. 

One of the well known forms of reduc- 
ing valve is shown in Fig. 1, which is of 


FIG. 2.— FISHER VALVE. 


the piston type, and is known as the Ma- 
son valve, being made by the Mason Reg- 
ulator Company of Boston, Mass. In 
this valve steam enters from steam inlet 
through an auxiliary valve which is nor- 
mally held open by a spring. A differen- 
tial piston {s then raised by the pressure 
of the steam, and in turn opens the main 
valve and admits steam until the phos- 
phor bronze diaphragm is raised at the 
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point determined by the tension upon a 
key adjusted spring. Then the auxiliary 
valve is closed, thereby seating the main 
valve by means of the initial pressure. 
This action is repeated when the low 
pressure drops below the stated point. 
Fig. 2 shows a type of diaphragm re- 
ducing valve in which the variable ad- 
justment is also by setting a spring, al- 
though another form of this valve is 
made with a weight substituted for the 
spring. The weight style is particularly 
adapted for very low pressures, and it is 
claimed that the pressure will not “sneak 
up” as boiler pressure increases, when 
this valve is used. By connecting the 
diaphragm supply pipe with a pressure 


tank this reducing valve is readily made 


to answer as a pump governor. This 
valve is made by the Fisher Governor 
Company, Marshalltown, Iowa. 

Valve makers find it necessary to em- 
ploy special methods to prevent sticking 
and friction. One way of doing this is to 
dispense with all stuffing boxes, thereby 
enclosing both spring and diaphragm in 


FIG. 3.—A SENSITIVE VALVE. 


the same chamber on the low-pressure 
side of the valve. Fig. 3 shows this as 
executed by the Kitts Manufacturing 
Company, Oswego, N. Y. The valve is 
fully balanced and a spring is used to 
seat the discs against the boiler pressure. 
The diaphragm is so connected with the 
valve stem, by means of compound lev- 
ers, that pressure against the diaphragm 
also tends to close the balanced valve. 
At the same time the compound lever 
gives a long movement of the valve with 
a very short movement of the diaphragm. 

A valve is shown by Fig. 4, which dis- 
penses with all springs, diaphragms and 
packing. It is known as the Davis Pres- 
sure Regulator, and is manufactured by 
G. M. Davis, Chicago. It is also cata- 
logued by the Crane Company of the same 
city. The valve stem carries a piston ar- 
rangement in the cylinder, shown in the 
bonnet, and a yoke device connects the 
piston with a double-ended lever to which 
two weights are attached, thereby allow- 
ing the necessary pressure adjustments to 
be made at will. A dash-pot is shown, 
and is used only when there is a vibra- 
tion or pulsation of steam. This device 
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is omitted when there is no pulsation of 
pressure. 

In some spring controlled reducing 
valves, tension on the diaphragm is not 
uniform. A compensating device is 
shown in Fig. 5, whereby the diaphragm 
is made independent of the amount of 
spring compression. This is done by the 
toggles shown in the engraving, whereby 
the increasing power of the spring is com- 


FIG. 4.— THE DAVIS PRESSURE REGULATOR. 


pensated by the increasing power of the 
toggles as their angle is reduced. A sys- 
tem of levers is also employed to enable 
a small diaphragm to control a large 
valve. | 

This valve, which is made by the Fos- 
ter Engineering Company, Newark, N. J., 
has a device which allows both discs of 
a double-seated valve to remain tight un- 
der varying temperatures. This is done 
by making the angle of the upper disc 
and seat obtuse, and of the lower acute, 
but still of such angle that it cannot 
“stick.” The lower disc finds its bearing 
by diametrical expansion, due to the tem- 
perature of the fiuid. ö 

All diaphragms, springs and packings 
are dispensed with and there is little pos- 
sibility of sticking in the valve shown by 


FIG. §5.—FOSTER PRESSURE REGULATOR. 


Fig. 6. It is noiseless in action, and there 
is no dash-pot or oil cylinder. In fact, as 
illustrated, the Monarch Pressure Regu- 
lator, made by the Van Auken Steam 
Specialty Company, Chicago, III., is a sim- 
ple positive form of reducing valve with 
several valuable features. 

A piston, acting against a weighted 
lever, furnishes the working power, and 
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the lever is connected to the valve stem 
by means of a long sleeve which fits out- 
side an elongated bonnet, thereby avoid- 
ing a stuffing-box. The lever may be 
fastened to any part of the sleeve, there- 
by allowing the lever to be adjusted at an 
angle therewith, so as to avoid steam 
pipes, beams or other interferences. The 
lever is also swivelled so that it can be 
turned at any angle. A screw-stem and 
hand-wheel at the bottom allow the 
valve to be closed tight at will. 

Types of both high and low-pressure re- 
ducing valves are shown by Fig. 7. These 
valves are made by Kieley & Mueller, 
New York City. The high-pressure valve 
is operated by low-pressure steam acting 
against a piston, the opposite side of 
which is open to the atmosphere. Steadi- 
ness is imparted by a piston upon the low- 
er end of the valve-stem, said piston 
working in a cylinder filled with water of 
condensation. The atmospheric piston“ 
is made tight by Garlock’s or Crandell's 
packing, and is claimed to be almost fric- 
tionless. 

In the low-pressure valve there is a di- 
aphragm instead of a piston, the stuffing- 
box being dispensed with. The method 


N. 6.—MONARCH PRESSURE REGULATOR. 


of construction is so clearly shown by 
the engraving that no further description 
is necessary, except to state that the 
terms “high” and “low” pressure mean, 
in connection with these valves, above 15 
pounds, and below that pressure, respect- 
ively. 

Another valve, designed for reducing 
steam to an extremely low pressure, for 
use in vacuum systems of heating, is il- 
. lustrated by Fig. 8, and made by the 
Standard Steam Specialty Company, New 
York, and is Known as the “Utility Re- 
ducing Pressure Reducing Valve, al- 
though the purpose of such a title does 
not appear upon an inspection of the 
valve. 

The construction is about the same as 
that already described for diaphragm 
valves, the diaphragm being very large 
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in proportion to the steam inlet. A 
double-weighted lever furnishes means of 
adjustment. One peculiarity of this valve 
is that it is flanged and comes bolted to 
a pair of companion flanges, a fact greatly 


FIG. 7.—HIGH AND LOW PRESSURE KIELEY 
VALVES. 


appreciated by the workmen who have 
to put up or Keep in repair steam fittings 
of this class. 

A double cylinder, double piston pres- 


FIG. 8.— UTILITY REDUCING PRESSURE REDUC- 
ING VALVE. 


sure regulator, made by the Newark 
(Ohio) Regulator Company, is the sub- 
ject of illustration in Fig. 9. This valve 
and those next described are designed for 
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FIG 9.—NEWARK PRESSURE REGULATOR. 


reducing water pressure rather than for 
steam, although they may be used for 
that purpose if desired. The fluid under 
pressure acts upon the small end of the 
piston, escapes through the port and acts 
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upon the large piston, which, when a cer- 
tain pressure is reached, is forced back, 
covering the ports and reducing the pres- 
sure on the outlet side of the regulator. 

The small relief valve shown at the 
right of the engraving may be set at any 
desired pressure, and any excess over the 
stated amount forces the valve open, al- 
lowing enough fluid to escape that the 
pressure may be relieved. As none of the 
valves come against seats, all jarring 
noises from that cause are impossible, and 
the entire working of the valve is very 
easy and noiseless. 

The Mason Water Reducing Valve, as 
depicted by Fig. 10, is a double-spring ap- 
pliance with screw adjustment, and is 
controlled by a diaphragm. This valve is 
designed for use between a high pressure 
street service and low pressure for houses, 
Inactive water enters from the right, 
passes through the valve, which is held 
open normally, by action of the lower 
spring. Water also enters the diaphragm 
chamber through the communicating pas- 
sage shown, and when the desired pres- 
sure has been accumulated the diaphragm 
is forced down and seats the valve. When 
the pressure lowers in the system the 
springs again force the valve open and 
the action noted is again repeated. 


FIG 10.—MASON WATER REDUCING VALVE. 


About the only difference between a 
pressure regulator and a pump regulator, 
is in the fact that the diaphrgm or con- 
trolling piston is connected to the water 
delivery in the latter named appliance, 
and to the low-pressure steam pipe in 
case of the former. Many pump regula- 
tors make excellent reducing valves; in 
fact, all can be thus used if desired, and 
some water regulators can likewise be 
thus used. 

Quite a number of the steam and water 
pressure regulators above described can 
be used to advantage as pump regulators, 
but not all, and that comprises the differ- 
ence between the two appliances, viz.: 
All pump governors may be used as pres- 
sure reducers, but all reducing valves 
cannot be utilized as pump governors. 

One of the interchangeable type is 11 
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lustrated by Fig. 11, and is made by the 
Watts Regulator Company, Lawrence, 
Mass. This appliance consists of a double 
seated valve with a long vertical stem 
which passes through a partition separat- 
ing high from low-pressure steam—or wa- 
ter. There is a small pipe which connects 
the water well with the point where the 
reduced pressure is required. It is the 
partition and connecting pipe which ena- 
bles this valve to do double duty, as noted 


FIG. 11.—W ATTS PRESSURE REGULATOR. 


above. The ratio of pressure reduction 
is regulated by the double levers and va- 
riable weights shown at the bottom of 
the engraving. This form is recommend- 
ed where the reduced pressure exceeds 
20 pounds. For less than that pressure 
a single lever regulator is made. 

Another pressure regulator which has a 
similar connecting pipe between dia- 
phragm and low-pressure piping, is shown 
by Fig. 12. This regulator was originally 
patented by John Acton, 193 Worth 
Street, New York City. It has a balanced 
double valve which is connected to the 
diaphragm by means of a system of lev- 
ers, in which there is an adjustment to 
make the valve open earlier or later, as 
desired. This adjustment may also be 
used to a limited extent for varying the 


FIG. 12..—ACTON’S PRESSURE REGULATOR. 


pressure of reduction, but the principal 
means of adjustment is in a hollow screw 
above the diaphragm. This appliance is 
quite small compared with the valve area, 
and is provided with a follower which 
travels with the diaphragm. The hollow 
screw mentioned above is placed upon the 
follower stem and is threaded to the dia- 
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phragm case, the stem playing easily 
through the hollow screw. 

A double-seated valve with the top 
valve loose on the stem, is the subject il- 
lustrated by Fig. 13, which may be termed 
the M. & G. automatic Steam Pump Gov- 
ernor and Pressure Regulator. The up- 
per valve being loose, yet close fitting 
upon the stem, compensates fully for ex- 
pansion by means of a diaphragm in the 
upper valve which connects that with the 
stem. 

The water piston is balanced by a 
weight and lever, as shown, and imme- 
diately above is a brass cylinder with a 
tight fitting piston, which is connected 
directly to the pump discharge which con- 
trols either by pressure in a closed tank, 
or by having the pipe opening placed at 
such a point in an open reservoir, in 
which case water flows into the cylinder 
pipe when the tank is full, and the weight 
of water in cylinder and tank causes the 
piston to descend and close the regulator 
valve. This valve is made by A. Metz 
& Co., Chicago, Ill. 

A pump valve which takes little room 
and has no projecting levers or pendant 
weights, is shown by Fig. 14. This valve 
is principally designed for elevator, house 
and fire pumps, but will work anywhere 
that a water reducing valve is required. 

A piston in the upper portion of the de- 
vice is piped to the accumulator on pres- 
sure tank. The coiled spring holds the 


FIG. 13.—M. & G. PRESSURE REGULATOR. 


valve open against the steam pressure and 
the nuts upon standards, shown at either 
side of the spring, force the latter to any 
desired adjustment. This valve is made 
by Thos. W. Ford, 130 Willoughby Ave., 
Brooklyn, N. Y. 

An angle valve of similar action, but 
much different in construction, is illus- 
trated in Fig. 15 herewith. A double- 
seated poppet-valve, held open by a spi- 
ral spring which is enclosed within a cir- 
cular spring case, which, in turn, passes 
through a gland, on the outside of which 
is a projection which serves as a piston to 
restrain the valve against too sudden 
movements. The valve being unbalanced 
by pressure on an area equal to a cross- 
section of the valve case, the mode of 
operation at once becomes apparent and 
easily understood. 

The diagram at the right represents the 
valve as above described, and the left- 
hand portion of the illustration shows an 
application of this valve which is of great 
service when concerns have their own 
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fire pumps in connection with city pres- 
sure, or a high-pressure reservoir. The 


‘engraving shows this valve so arranged 


that a pump can force water directly into 
the fire mains, and not into the city pipes. 
It also excludes water from said city ser- 
vice unless the demand for water should 
be so great that the pump is unable to 
maintain the required pressure. In this 


FIG. 14.—FORD REGULATOR VALVE. 


case the reducing valve acts and allows 
city or reservoir water to flow as long as 
needed to make up the deficiency. The 


check valves shown are simply to prevent 


ae 
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FIG. 15.—DORSMAN’S AUTOMATIC VALVB. 


a fiow of water in the wrong direction. 
This valve was invented by J. H. Douse- 
man, 414 Matthews Building, Milwaukee, 
Wis. yo * 


FIG. 16.—CROSBY WATER REDUCING VALVE. 


A type of regulator-valve is shown by 
Fig. 16, whereby all the mechanism is at- 
tached directly to the bonnet of an ordi- 
nary valve. The closing mechanism is a 
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weight which acts agalnst the pressure 
of water. The valve-closing device is a 
diaphragm working down upon a follow- 
er, closing the valve directly and positive- 
ly. The only frictional contact is be- 
tween the small valve stem and a stuffing- 
box. The valve disc is entirely separate 
from the valve stem, which has merely a 


FIG. 17.—MASON VACUUM VALVE. 


point bearing against it, permitting the 
device to act as a check valve as well as 
& pressure reducer. 

Figs. 17 and 18 present two distinct 
types of “Vacuum Pressure” regulating 
valves. They are used chiefiy for con- 
trolling steam where vacuum systems of 
heating are employed. 

Fig. 17 is known as the Mason Vacuum 
Valve, and is used to maintain a vacuum 
of a certain number of inches of mer- 
cury. It may be kept on a certain pipe 
or system, while the pump is maintaining 
as great a vacuum as possible at all times. 
Little description is needed when once 
it is realized that this valve is to vacuum 
exactly what a reducing valve is to steam 
pressure. 

The valve shown by Fig. 18 is especial- 
ly used for a straight reduction of high- 
pressure steam to a point below the at- 
mospheric line, a difference in area be- 
tween the two valves, acting against pres- 
sure on a diaphragm. The ratio between 
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FIG. 18.—KIELEY’S VACUUM PRESSURE REGU 
LATOR VALVE. 


the two being controlled and adjusted by 
the double lever and weights, as shown. 

These valves are also made with a 
graduated lever when desirable that very 
elose regulation be secured. 

A reducing valve which avoids entirely 
the use of all springs, levers or weights is 
shown by Fig. 19 herewith. The usual 
diaphragm is employed and the chamber 
in the lower part of the appliance, below 
the diaphragm is filled with air under 
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pressure according to the reduced pres- 
sure of steam required. A seat is pro- 
vided into which the diaphragm disc is 
forced when the valve is wide open, and 
when there is no pressure in the main 
pipe. This relieves the diaphragm of the 
strain otherwise put upon it. The air 
chamber is charged by means of an ordi- 
nary bicycle pump, or with a gage tube. 
The air pressure may be varied to obtain 
any required pressure in the steam main 
on the low pressure side of the valve. 

As shown by the appliance above and 
below the double poppet valve, the muf- 
fler principle has been applied, making 
the action of the valve practically noise- 
less, even when passing a large volume of 


FIG. 19.—AIB-SPRING VALVE. 


steam. It is the intention of the manu- 
facturers, D’Este & Company, Boston 
Mass., to secure in this valve, among other 
things, a device whereby dry steam may 
be secured at all times, despite boiler 
fluctuations, by slightly reducing the pres- 
sure so that re-evaporation will take care 
of all moisture in the steam. 


THE OPFRATION OF ALTERNATING CUR- 
RENT FAN MOTORS AT DIFFERENT 
PREQUENCIES. 


BY i'. M. HELDT. 


It is often desirable to operate a fan 
motor designed for a frequency of .16,000 
alternations per minute from a circuit of 
7200 alternations per minute, or vice 
versa. In such cases the questions arise: 
Will the motor operate satisfactorily at 
the changed frequency without any 
changes in the winding or connections? 
If not, what changes have to be made to 
adapt the motor to the new frequency? 
What will be the relative current con- 
sumption at the two frequencies? 
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The alternating fan motors now on the 
market are based in their design on dif- 
ferent principles, and these questions can 
only be answered by referring to a par- 
ticular type. All alternating fan motors 
belong to either of the following types: 
Laminated field series motors, induction 
motors and synchronous motors. 

The speed of the laminated field series 
motor is not, to any great extent, depend- 
ent upon the frequnecy at which it is 
operated, and motors of this type can, 
therefore, be run from both low and high 
frequency circuits. Of course, the hys- 
teresis loss in the laminated field core is 
greater or less in proportion to the fre- 
quency, and for this reason a motor in- 
tended for 7200 alternations would be 
somewhat less efficient when run at 16,- 
000 alternations. On the other hand, the 
counter e. m. f. of self induction would be 
greater, the higher frequency choking 
both the current more and reducing the 
power. 

With the induction type of fan motors, 
which is that most used, the case is dif- 
ferent. The speed of rotation is here di- 
rectly proportional to the frequency, and 
inversely proportional to the number of 
poles. These motors are therefore not di- 
rectly interchangeable on circuits of dif- 
ferent frequencies; but if we can change 
the number of poles in the inverse ratio 
of the frequencies, the motor ought to still 
run at about its regular speed. An induc- 
tion desk or bracket fan motor for 16,000 
alternations usually has eight poles, and 
one for 7200 alternations four. Now it is 
plainly impossible to make an eight-pole 
machine out of a four-pole machine, but 
a four-pole motor can be made out of an 
eight-pole motor by connecting the field 
coils in such a manner that two neighbor- 
ing poles are of the same polarity. A cor- 
responding change would have to be made 
in the device which renders the motor 
self-starting. If, for instance, the motor 
has shading coils surrounding one-half of 
each pole, these have to be replaced by 
coils on every alternate pole surrounding 
the entire pole. There are now only four 
magnetic circuits in the fleld instead of 
eight, as before, and the magnetic den- 
sity in the yoke will have to be doubled. 
The magnetic density in high frequency 
motors is usually quite low, and it would 
not be very difficult to double this den- 


' sity. 


A motor thus reconstructed should 
give fairly good results, although it will 
be lower in efficlency than a motor spe- 
cially constructed for this frequency, ow- 
ing to the uneconomical distribution of 
the iron in the field core and the fact that 
a certain amount of electric energy when 
expended in one coll will produce consid- 
erably more magnetic effect than when 
expended in two smaller coils placed in 
parallel magnetically. When it is con- 
sidered that the motor will be rather less 
efficient and that considerable work is re- 
quired to make the necessary alterations 
it appears hardly worth the while to 
change a fan motor in this manner. 

A synchronous fan motor will operate 
only on one frequency. 
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Practical Subjects 
7 
A Puzzle. 


To the Editor of American Electrician: 

Sir—A few years ago I placed tele- 
phones connecting the house and a stable 
of a summer residence. For reasons then 
in force the Watson switch was not used. 
The ringer magnets were wired perma- 
nently in the main circuit, and shunted 
by differentially wound resistance coils, 
intended to have enough resistance to 
send a great part of the ringing current 
through the magnets, and to serve as a 
non-inductive path for speech currents, 
past the magnets. It worked well. 

The place is occupied only during the 
summer. A few days ago, on reoccupy- 
ing it for this season, the stable telephone 
was found to work unsatisfactorily. On 
inspection I found the resistance coil 
shunts burned at both Stations. The 
house and stable are about one thousand 
feet apart. The “line” is lead encased 
wire under ground, with a No. 16 copper 
conductor, Okonite rubber, braided, and 
heavy lead covering. With the excep- 
tion of a short distance near the center, 
the cable is four or more feet below the 
surface, and is nowhere exposed above 
the surface; at the ends it enters the cel- 
lars, low down through the foundation 
walls. The wires from the telephones 
are connected with the copper core and 
lead case respectively, the latter, of course, 
serving as a return. The system has no 
connection with any other wires. Where 
and how did lightning get on that line 
sufficient to burn the resistance coils, and, 
if differentially wound coils have no in- 
ductance, why did they burn in places in- 
stead of the whole coil being heated? 
The magnet wires were not burned. I 
enclose herewith one of the burned re- 
sistance coils for your inspection. 


F. 


To the Editor of American Electric ian. 

Sir—Supplementing my recent descrip- 
tion of damage to telephonic apparatus, 
connected with an underground line. 

A lightning storm passed over that 
place yesterday afternoon. A discharge 
struck a large stone-capped chimney on 
the house, breaking the cap and scatteg. 
ing the chimney for several feet from the 
top, when it apparently found sufficient 
conductivity to carry it down without 
further damage. No effect of the dis- 
charge could be found on any wire or else- 
where in the house, but the wires of the 
bell magnets in the stable were burned 
in many places, both on the surface and 
at the core. The stable building was not 
struck. The wires leading from the end 
of the cable in the cellar to the telephone 
are the only electrical wires in the build- 
ing. F. 

June 6, 1899. 
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The Effect of Capacity Upon Alternators. 


To the Editor of American Electrician. 

Sir—The three-phase transmission line 
of the San Joaquin Electric Company is 
operated at 19,500 volts and extends a dis- 
tance of 70 miles from the power house to 
Hanford. Current is supplied to Hanford 
at the extremity and also at Fresno, mid- 
way betwen the two extremities. When 
the line switches are open at the power 
house the voltage on the generator bus 
bars drops several volts, and when they 
are in at the power house and nothing 
connected to the line at Fresno or Han- 
ford, the voltage on the generator bus 
bars rises several volts. In other words, 
the voltage of the generator is higher 
with the open line connected than when 
running empty with nothing connected. 
Please explain the cause. 


J. A. THUNEN. 
North Fork, California. 


The action described is due to what are 
called condenser currents coming out 
from the machine to charge the long over- 
head transmission line. The line is so 
long and the voltage so high that these 
currents amount to considerable and af- 
fect the machine, as described in the 
“American Electrician” of April, 1899, on 
page 179. The action of capacity on alter- 
nating current lines is peculiar. As the 
electromotive force of the machine rises 
a current flows through it to give an elec- 
tro-static charge to the line whether 
there is any load connected or not. Thus, 
considering a single alternating wave of 
e, m. f. there is a current flowing to line 
as the e. m. f. rises and nothing when the 
e. m. f. is at its maximum point and not 
changing in value. Thus the current is 
ahead of or leading the e. m. f. and tends 
to have exactly the reverse effect of a lag- 
ging current, that is, at the instant when 
it fiows in the armature conductors they 
are in such a position that this leading 
current tends to strengthen the ffeld. 


The Machise Winding of Continuous Riags. 


To the Editor of American Electrician: 

Sir—Could you or any of your readers 
tell me of a machine, or how to construct 
one, that would wind wire on a continu- 
ous or closed iron ring core, such as a 
Gramme ring armature, or the regulating 
coils on the G. E. alternating fan motor? 
I should like to take the wire from a spool 
without winding it upon a shuttle. 

W. W. N. 


—ꝛ— —„—U — 


A Peculiar Arc Line Trouble. 


To the Editor of American Electrieian: 
Sir— We are having a great deal of 
trouble with our arc line. It opens and 
closes several times a day. If the current 
is put on while the circuit is closed it will 
stay closed, but if the dynamo is start- 
ed while it is open it will not close. 
The plant was installed by the Fort 
Wayne Electric Company and the dy- 
namo and lights are made on the 
Wood system. The lamps have all been 
taken down and tested separately, but as 
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soon as we begin to test the line it seems 
to close up. 

If any of your readers have had similar 
experience and been able to account for 
it I should like to hear of it. 


HERVEY SCOFIELD. 
Mohawk, N. Y. 


The Testing of Armatures. 


To the Editor of American Electrician: 

Sir Every electrician who has had to 
repair armatures knows how difficult 18 is 
to locate a broken connection or a short 
circuited coil by means of the ordinary 
magneto bell or other apparatus conveni- 
ent in repair shops. The use of the 
Wheatstone bridge is quite impracticable 
as a rough and ready means of testing, 
since it requires such delicate adjust- 
ments. An open circuited coil frequently 
requires the unsoldering of the connec- 
tions to the commutator bars before it 
can be located and a short circuited coil 
is difficult to find even when the coils are 
separated in this manner. A method 
which I have adopted and which is, so 
far as I know, original with me, is given 
as follows for the benefit of your read- 
ers. 


Procure a good compass with a deli- 
cately poised needle, fit it in a square 
block of wood and fix in the block a small 
permanent magnet to give the needle a 
restoring force against defiecting tenden- 


cies. The general arrangement of the 


. needle, scale and magnet is shown in the 


accompanying sketch, which requires no 
further explanation. 

This instrument should be laid on top of 
the armature to be tested, or suspended 
above the same to save handling, with 
the needle parallel with the armature 
conductors. A source of direct current 
(either a battery or dynamo voltage 
through lamps) should then be connected 
to adjacent bars of the commutator. If 
the coil between these bars is O. K. the 
needle will be swung around violently; if 
it is short circuited there will be little or 
no movement, and if open circuited the 
needle will give a few slight swings, which 
show the current flows through all the 
coils on the armature. By using the 
proper strengths of current for armatures 
of different resistances and different num- 
bers of turns per coil, the method is ca- 
pable of considerable delicacy. 


TsoMas BARNARD. 
Taqronto, Ontario. 
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Electrical Cateebism 
C 


814. How can a circuit be tested by a 
magneto? 

The magneto consists of two parts, the 
generator and the bell, which are elec- 
trically connected in series with one an- 
other and with the circuit to be tested as 
suggested in the figure. When the arma- 
ture of the generator is revolved by the 
crank, an alternating electromotive force 


MAGNE TO 


BELL 


is generated which sends current through 
the circuit and rings the bell if the re- 
sistance of the circuit is not too great. 


$15. How can resistance be measured 
by a magneto? 

The loudness of the ringing of the bells 
indicates roughly the current flowing. If 
one knows the greatest resistance through 
which his magneto will ring, the loudness 
of the ringing is a rough indication of 
the resistance of the circuit being tested 
When the bell rings almost as strongly 
as when the magneto is short-circuited on 
itself, it shows that the circuit is of low 
resistance. When the bell rings only 
feebly, it shows that the resistance is 
high. If the bell does not ring at all, it 


indicates that the resistance of the circuit 


is higher than the range of the magneto; 
in such a case, however, one should test 
the magneto itself to see if it will ring 
when its own terminals are connected 
directly together. As the magneto is 
liable to give wrong indications, it must 
not be depended upon too much. 


816. How can the sensitiveness of the 
magneto be increased? 

If the resistance is so high that not 
enough current will pass to ring the bell, 
one can detect the continuity of the cir- 
cuit by putting his hands in the circuit, 
by putting one terminal of the magneto 
between two fingers and touching the 
back of the hand to the end of the circuit, 
wetting the fingers and back of hand if 
necessary. Turning the magneto faster 
raises its voltage, and so makes it more 
sensitive. 

317. How can a magneto give wrong in- 
dications? 

The magnets gradually get weak, 80 
that the voltage is less, and it will there- 
fore not ring through so high a resistance 
as when it was new. Again, the wires 
leading from it are liable to get broken, so 
that the bell does not ring, even if the cir- 
cuit under test is continuous; for this 
reason, one should always test the mag- 
neto by touching its terminals together 
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to see if it will ring on short circuit. 
Again, the magneto will sometimes ring 
when the circuit is open. 

818. How can a magneto ring when its 
circuit is open? 

This will occur when the circuit has 
large capacity, and is due to the fact that 
the magneto gives an alternating current. 
When the circuit has considerable capac- 
ity, it acts as a condenser; at each turn 
of the armature of the magneto, a rush of 
current goes out to charge the surfaces 
of the condenser, ringing the bell on the 
way; when the armature has made an- 
other half turn, the current rushes back 
and the condenser is charged in the oppo- 
site direction. The capacity between the 
frame and the windings of a large ma- 
chine is enough to make some bells ring; 
one can feel the current through his hand 
even with a small dynamo, although the 
ohmic resistance of the insulation is up in 
the megohms. A few hundred feet of lamp 
cord has enough capacity to make some 
magneto bells ring. 

$19. How can resistance be measured 
by means of a standard resistance and 
voltmeter? 

The circuit whose resistance is to be 
measured is connected in series with a 
standard resistance—that is, a conductor 
whose resistance is already known, and 
a steady current is sent through both. 
The voltmeter is connected first around 
one resistance and then around the 
other, as suggested in the figure. Since 
the same current flows through both con- 


VOLTMETER 


VOLT METER 


-ductors, the voltage or fall of potential 


through each is proportional to its resist- 
ance, and we may write the equation: 
current equals voltage around standard 
divided by its resistance; also equals 
voltage around conductor being measured 
divided by its resistance, or 
Es Ex 
Rs Rx 
From this we get: Resistance of conduct- 
or being measured equals the voltage 
around it multiplied by the resistance of 
the standard and divided by the voltage 
around the standard, or 
Ex Rs 
Es 
820. Give an example of measuring re- 
sistance by use of voltmeter and standard 
resistance. 
Suppose it is desired to measure the 


Rx = 
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resistance of the armature of a 4 kw. 
dynamo. A standard resistarce of 0.01 
ohm is connected in series with the arma- 
ture and a current of say 24 amperes is 
sent through both. The voltmeter shows 
0.24 volt when connected around the 
standard. The terminals of the voltmeter 
are then pressed against the same com- 
mutator bars against which the brushes 
rest (the armature being held statiorary) 
and the drop through the armature is 
measured; the armature is then turned 
to a new position and the voltage is again 
measured between the commutator bars 
under the brushes; this is repeated for 
several positions. Suppose the average is 
5.0 volts. The resistance of the armature 
is then: 


Ex Rg 50 x 0.01 
Rx = = —— = 0.208 ohms. 
Es 0 24 
$21. What precautions are necessary 


for accuracy in measuring resistance by 
standard resistance and volimeter? 

The standard resistance must be suit- 
able for carrying current of considerable 
magnitude without appreciable heating; 
ordinary standard resistances consist of 
fine wire wound closely on spools with 
little chance for cooling, and such can 
safely carry only small currents without 
undue rise of temperature. The “shunts” 
used with Weston switchboard ammeters 
are suitable for such use. One should be 
careful that the current does not change 
while the voltages are being measured. 
The voltmeter should have fairly hign re- 
sistance so as not to divert an appreciable 
amount of current from the conductor 


around which it is shunted. Of course the 


voltmeter should give correct readings and 
the standard resistance should be reliable. 
The voltmeter should be shunted around 
the resistance to be measured, care being 
taken not to include the connections or 
any other resistance. 


He 


Queries and 


Answers 
CCC — -8-H-S 


How can I tell when a storage battery is 
charged to its fullest extent? J. A. E. 

The measurement of the voltage is one 
means of telling, as the electromotive 
force rises and attains the value of about 
2.3 volts per cell when the battery is ful 
charged. Thus a 44 cell battery will show 
a pressure of about 101 volts when full 
eharged. Another way of telling is by the 
“gassing.” When the battery is fully 
eharged any more current causes the evo- 
lution of bubbles, which give a continuous 
hissing sound, which serves as a ready in- 
dication of the condition. 

We are running one dynamo, a 45-kw., to 
supply a maximum load of 260 amperes, sta- 
tion volts 130. We have two circuits (about 
evenly divided in load) of No. 00 wire run- 
ning about 1000 feet from the station, and 
about & of our load is within this distance, 
but about K of the load is beyond this, scat- 
tered among the residences, the farthest be- 
ing about % mile from the station. Within 
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the 1000 feet limit we deliver current to the 
lamps at from 125 to 115 volts, and furnish 
the right voltage lamps for the different 
customers, but beyond that distance we fur- 
nish 110 volt lamps, and at the time of full 
load, during the evening, of course the dis- 
tant consumers do not get their full voltage, 
because of the excessive drop. 

Under these circumstances I wish to know 
if it would be practicable, and would there 
be any saving in power to run a 3-wire cir- 
cuit to supply this load, leaving two of the 
00. wires for the positive and negative, and 
running a No. 1 for the neutral. And in 
this case would it be better to run the three- 
wire system for the supply of all the load, 
or only to the 1000 feet limit and beyond that 
use only the two outside wires, making a 
220 volt circuit for the distant load? 

As it is now, we have an average drop of 
10 per cent. and some of the distant lamps 
burning below their rated voltage part of 
the time, while the other way we could keep 
the drop within 4 or 6 per cent. At present 
we keep tne voltage at 130 (of machine I 
mean) only during the heavy load of the 
evening, allowing the voltage to drop as 
the load goes down, running at 120 volts from 
11 P. M. until morning. 

The only additional expense for making 
the change would be changing the lamps 
and wiring, as we have another dynamo of 
2% kw., 12 volts, so practically the only thing 
to figure would be the expense of running 
another machine. F. L. W. 

The 3-wire system would undoubtedly 
be an improvement, not that there would 
be any material saving in power, because 
the added losses of running the other ma- 
chine would undoubtedly amount to more 
than the reduction in the losses in the 
line, but the regulation at the lamps 
would be greatly improved and an allow- 
able increase of load on the same copper 
would do away with the need of re-inforc- 
ing the feeders for some time to come. 
The idea of feeding the distant load by a 
2-wire 220-volt system and the adjacent 
load by a 3-wire system is a very good 
one, as it would do away with the need of 
balancing the scattered residential load, 
a difficult thing to do, but it might be bet- 
ter to run the whole load on the 3-wire 
system in order to make it possible to 
shut down one machine during the hours 
when it is lightly loaded. This is often 
done by making the neutral one side of 
the circuit and throwing the positive and 
negative or outer wires together, so that 
one 125-volt machine delivers current to 
both sides of the system, on the 2-wire 
126-volt plan during hours of light load. 
The saves the expense of running two ma- 
ehines at all times. The determination of 
whether this advantage would be suff- 
cient to compensate for the disadvantage 
of making the whole system 3-wire would 
depend on the cost of running during the 
lightly loaded hours and the magnitude 
and distribution of the scattered loads. 


What is the best way to remove all trace 
of magnetism in a watch? E. C. 8. 

The best method is to rig up a solenoid 
on a wooden spool with a hole bored 
through of sufficient size to admit the 
watch into the middle of the solenoid. 
This should be wound to a depth of about 
1% or & of an inch with No. 18 or No. 20 
wire, the whole coil being about 6 in. 
long. It should be then connected to an 
alternating current circuit. By slipping 
the watch into it at one end and out 
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through the other while the coil is in the 
circuit the magnetism can be easily re- 
moved. The action is due to the rapid 
alternations of magnetism gradually dy- 
ing down as the watch recedes from the 
coil. The same effect can be obtained by 
another method with an ordinary dynamo 
if great care is taken. The watch should 
be suspended from a long string twisted 
many times, so that when released it will 
rotate rapidly. It should then be brought 
close to the pole of a dynamo, twisted up 
tight and allowed to spin while gradually 
removed from the dynamo to a distance of 
several feet. Several trials will probably 
be necessary to make this method effec- 
tive. s 

How many watts are usually allowed per 
average candle power on arc and incandes- 
cent lights? D. U. 8. 

Incandescent lights generally run about 
3 or 4 watts per candle-power when new 
and 4 to 6 watts when they have been 
burned several hundred hours, owing to 
the fact that the candle power goes down 
while the power used remains practically 
constant, thus a 16 candle-power lamp 
uses from 50 to 65 watts. Special lamps 
of a lower efficiency are made for street 
railway circuits and other places where 
the regulation is poor. Such lamps of 16 
candle-power take 75 to 80 watts each. 
Open arc lights are generally termed 2000 
candle-power when using 10 amperes at 
50 volts, although their real mean spheri- 
cal candle-power is only 500. Their power 
consumption is thus about % watt per 
nominal candle-power and 1 watt per 
actual candle-power. Enclosed arcs gen- 
erally run about 1% watts per candle- 
power with clear glass globes, 2 or 3 watts 
with opalescent globes and more if both 
inner and outer globes are not of clear 
glass. 

How far will telephones work through sub- 
marine cables? Will a metallic circuit in- 
crease the range, or give better satisfaction 
than a return through earth? If relays or 
repeaters could be used, how many would be 
required to work a cable across the Atlantic 
Ocean? J. A. H. 

About 50 or 60 miles is the present 
range. of clear transmission through sub- 
marine cables of ordinary construction. 
A metallic circuit greatly increases the 
range, in fact, the limit with a ground re- 
turn is much less than the figure given 
above. If a perfect repeater were avail- 
able it would require about 40 of them, 
spaced 50 miles apart, to reach from New- 
foundland to Ireland. 

Is there any prospect of improving the effi- 
ciency of a cable and any room for improv- 
ing submarine telephony and telegraphy? 
Do any of the cable companies experiment 
with a view of improving the speed of trans- 
mission? J. J. P. 

The greatest chance for improving both 
submarine telegraphy and telephony is the 
development of some system of distribut- 
ed self-induction and possibly also slight 
distributed leakage by means of which 
the waves of current will be maintained 
at more nearly full strength as they pass 
through the cable, instead of being ab- 
sorbed by the capacity. The cable com- 
panies experiment with apparatus after it 
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has been proven on artificial cables that 
it may improve the working. 


Are there any patents covering the induc- 
tion motor? Please refer me to some book 
In monocyclic distribution and the induction 
motor. J. H. W. 

The patents issued to Nikola Tesla and 
now owned by the Westinghouse Com- 
pany cover broadly the use of polyphase 
currents in induction motors. Single- 
phase induction motors are not broadly 
patented, although various devices for 
starting them and details of construction 
are covered by patents. Houston & Ken- 
nelly’s Alternating Electric Currents,” 
price $1, explains the principles you de- 
sire. 


Do you know of any electric plant at pres- 
ent in existence whose line voltage is as high 
as 30,000 volts? If there is, must not unusual 
precautions be taken with the insulation? 

8. D. W. 


The Southern California Power Com- 
pany uses 33,000 volts on its line, 81 miles 
in length, supplying power to Los An- 
geles. No special precautions are taken 
with the insulators on the line, which is 
exposed to bad fogs and heavy rains. This 
is the highest voltage used commercially. 
The Westinghouse Company has experi- 
mented with 40,000 volts at Telluride, Col- 
orado. At this pressure brush discharges, 
like those of a static machine, stream be- 
tween the lines and waste quite a little 
energy. 

How is the selenium cell made which Prof. 
Bell used in his instruments for transmitting 


speech by means of a beam of light? 
G. H. G. 7 


The statement in one of our contempo- 
raries that a selenium cell was used was 
in error. The receiver consisted of a deli- 
cate carbonized fibre like that of an in- 
candescent lamp, only finer. The light 
was focussed upon this and the variation 
of its temperature changed its length, 
which motion was transmitted to a dia- 
phragm. The transmitter consisted of an 
ordinary solid back carbon grain micro- 
phone in a special fire-proof case, con- 
nected in series with a resistance and in 
shunt with the arc. As the resistance of 
the microphone varied it took more or 
less current from the arc, varying the 
rays of heat sent out from the latter, 
which in turn affected the fibre at the re- 
ceiving station. 

How can I tap the windings to the collector 
rings in a Crocker-Wheeler machine for di- 
rect and alternaitng currents? W. H. 8. 

The collector rings can be put on the 
other end of the armature from the com- 
mutator. If single-phase alternating cur- 
rents are wanted use two collector rings. 
Tap one into any coil and notice ‘which 
commutator segments that coil is con- 
nected to. Tap the other collector ring 
into the coil connected to the commutator 
segments diametrically opposite those 
connected to the first ring. If two-phase 
currents are wanted add two more collec- 
tor rings and connect them with coils con- 
nected to segments at right angles to 
those already used. If three-phase cur- 
rents are wanted, use three collector rings 
and connect them respectively to coils 
connected to commutator segments 120 
deg. apart upon the machine 
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A WATT-HOUR METER HAVING « MAG- 
- NETIC FLOTATION” INSTEAD OF ME- 
CHANICAL BEARINGS. 


After several years of patient, pains- 
taking investigation, study and experi- 
ment, to produce a recording watt-hour 
meter which should meet all the trying 
conditions and requirements of central 
station distribution, Mr. William Stanley 
succeeded in solving a perplexing prob- 
lem. 

It was intended to produce a measuring 
and recording device so simple as to be 
easily installed and cared for by any wire- 
man without special training, durable and 
sufficiently strong to withstand the inevi- 
table rough usage in transportation and 
handling and injury Mable from short- 
circuits or overloads, and, withal, one 
which should possess a degree of accuracy 
and range comparing favorably with the 
finest scientific instruments designed for 
laboratory use. 

It is the purpose of this article to re- 
view some of the difficulties which have 
been met and overcome in making a watt- 
hour meter combining the sensitive ac- 
curacy of such instruments with the per- 
manency and adaptability essential in a 
good commercial meter, one which must 
be correct for all ordinary and variable 
conditions of any installation supplied by 
a central station. These conditions are 
difference in size of installations, in cur- 
rent loads, in voltages, in power factors, 
and sometimes in current frequency. 
Personal education of the wireman and 
inspector must be eliminated, the meter 
manufacturer supplying in each of his 
instruments an enduring ,standard to 
properly place the line of equity between 
the producer and consumer. 

Regarded in a purely scientific light, 
such an instrument must undergo many 
and varied trials. If it is to be for gen- 
eral use, its capacity should be of at least 
five to ten kilowatts, but its service must 
be rendered frequently upon a demand of 
only fifty or twenty-five watts. It must 
be capable of rough treatment and remain 
uninjured and unaffected by it, either be- 
fore or after its wooden shipping box has 
been removed. It must be received ready 
for commission without adjustment or 
calibration, be inaccessible to the curi- 
' ously inclined, and being hermetically 
sealed, proof against dust, rust, moisture 
or any foreign substance, and finally, al- 
ways ready to freely and correctly record 
the energy consumed by one or one hun- 
dred incandescent lamps as circumstances 
may require. And its duty must be per- 
formed regardless of careless setting up, 
unsteady supports, vibration, shock, short 
circuits or other hardships. 

In the first meter produced by Mr. Stan- 
ley a strong driving mechanism was used 
and much mechanical skill was expended 
in perfecting the workmanship and the 
mechanical qualities of his product. The 
result appeared promising. An instru- 
ment was produced that would record 
current through wide fluctuations of load, 
that would run freely and accurately on 
a single lamp, and it possessed other good 
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qualities with which engineers are fa- 
miliar. This was literally too true to sat- 
isfy the desire, because together with its 
virtues it was likely to change through 
wear from continued use. It was liable 
to injury by careless handling. It re- 
quired care and attention in setting it up, 
to place it level on a solid support, to 
release the weight of the armature, and 
to adjust the jewels and other mechan- 
ism. It was dependent for its good per- 
formance upon intelligent handling by a 
“meter man,” and, worst of all, required 
to approximate accurate performance, an- 
nual or semi-annual cleaning and inspec- 
tion. 

Upon examining the situation critically 
it appeared that the fundamental frailty 
of this meter was in the main bearing or 
support of the driving mechanism, and 
the advance was to be made in perfecting 
this part. A careful study of the condi- 
tions of induction (alternating current) 
watt-hour meters revealed the fact that 
they were highly accurate, provided a 
perfect, frictionless bearing could be de- 
vised; but in the nature of their construc- 
tion, vibration was particularly severe on 
the best constructed bearings available. 
An alternating current flux, such as all 
induction watt- hour meters employ, 
causes a slight vibration or trembling of 
the driven part or armature of the meter, 
and experience soon proved that this 
slight trembling, caused chiefly by the 
shunt, which, in watt-meters, is con- 
stantly in circuit, caused a rubbing or 
wearing between the armature staff and 
its supporting bearing, and that this rub- 
bing, constantly applied at the rate of 7200 
or 16,000 thrusts per minute (according to 
the frequency of the current employed), 
rapidly destroyed any bearing that has 
been devised. 

Mr. Stanley’s next experiment was to 
make the armature or driving mechanism 
so light that the weight to be supported 
by the bearing could not injure a pol- 
ished, blunt, hardened steel staff on a 
good sapphire stone. The argument that 
a meter disc as light as a feather could 
not injure the bearing was very fascin- 
ating, and following this line some beau- 
tiful models were produced with hollow, 
seamless aluminum staffs, the walls of 
which were only three or four one-thou- 
sandths of an inch thick, and pivots in 
the ends of this staff were made of short 


pieces of steel as small as an ordinary | 


needle and less than a quarter of an inch 
long. The practical results were disap- 
pointing, for destruction of the jeweled 
bearings and staffs was caused by the 
continued trembling fhrusts recurring at 
the same rate as the alternating current 
frequency and similarly to the wearing 
away of stones by dropping water, or the 
constant treading of feet. And in the 
end an accidental short-circuit demolished 
a handsome and expensive model by send- 
ing the meter disk out of the case upon 
the floor. 

The next line of experiment devised 
was to support the moving element of the 
meter upon a hollow ball, floated in a 
light liquid or oil contained in a vessel 
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made after the plan of the non-spillable“ 
ink bottles. This oil supported the ar- 
mature, while it was held vertical and 
central by small sapphire guide rings sur- 
rounding the staff. This apparatus soon 
took its place with its predecessors on 
the model shelf, but it served the useful 
purpose of illustrating the extreme dell- 
cacy that is essential in a good and en- 
during meter bearing. 

The next model, of which there were 
several forms, for a time promised better 
results. It finally took the shape of a 
very light, accurately made aluminum 
cylinder, open at the bottom and closed 
at the top by a flat wooden head 
made of three layers of wood glued 
together and having a total thick- 
ness of less than three one-hundredths of 
an inch. The cylinder was then mounted 
vertically upon a staff passing through 
the wood, which was to serve two pur- 
poses: First, to make a support by 
which the cylinder could be mounted and 
balanced in a vertical position, thd pas- 
sage through which support of no upward 
strain of magnetic lines could cause vi- 
bration; second, the wood in a small cir- 
cular disc when spun around by the alu- 
minum was designed to serve as a dead- 
ener of vibration in the latter and to 
prevent the transmission to the pivot and 
supporting sapphire jewels of any de- 
structive rubbing produced by alternat- 
ing magnetic impuises. Furthermore, the 
entire alternating magnetic cores for the 
shunt and series circuits of the meter 
were placed by an ingenious construction 
entirely within the aluminum cylinder, 
and so arranged that every thrust due to 
induction was balanced by equal thrusts 
on the opposite side of the cylinder, so 
that a completed driving armature con- 
sisted of an aluminum cylinder supported 


by a wooden head and driven entirely by 


induction from the inside, and equally ap- 
plied in opposite directions. A perfect 
armature constructed after this plan, with 
ample mechanical strength, weighed, in- 
cluding the supporting staff and driving 
pinion, less than & of an ounce. It seemed 
that this model achieved the limit of per- 
fection in mechanical construction, 
strength and electrical balance, but, like 
its predecessors, it failed under critical 
tests of continued service. These were 
the best results accomplised at the end 
of very nearly two years of very close 
and careful work, the thoroughness and 
extent of which are scarcely hinted at in 
the foregoing. 

The conclusion expressed by the ex- 
perimenter was certainly discouraging, 
namely, that in his judgment no mechani- 
cal bearing could be found which would 
withstand the wear and rubbing caused 
by the slight, and, under some conditions, 
almost imperceptible vibration by the al- 
ternating fluxes in the armature of an 
induction watt-meter. That, while vari- 
ous devices could be employed to prolong 
the life of induction meter bearing, a real 
endurable bearing cannot, or at least has 
not, been produced. And it was when 
forced to this conclusion that Mr. Stan- 
ley produced a meter without a meter- 
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bearing, and having no friction (except 
a very slight dial-train friction), and, 
therefore, no wear. This result he has 
accomplished by magnetic flotation,” 
and its practical application is embodied 
in a watt-hour meter here illustrated. 
Fig. 1 is an outside view of the instru- 
ment, showing the meter in its substan- 
tial air-tight case, the cover of which is 
secured by four heavy case-screws, which 
are covered with seals, at the corners. 
Fig. 2 illustrates the interior of the as- 
sembled meter, the plan of magnetic flo- 
tation“ and permanent magnet brakes. 
The flat uminum disc or armature is 
mounted in a careful mechanical balance 
on a soft steel core. This core is held 
central in recesses in the iron pole pieces 
by polished, hardened steel staffs passing 
through phosphor-bronze guide rings. The 
pole-pieces themselves are magnetized by 
the permanent tungsten steel magnets of 
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pecially durable construction and consist 
simply of a few turns of heavy flat cop- 
per strip wound up with a thin strip of 
asbestos paper between the turns, so that 
there is no cotton or other combustible 
insulation upon them to be injured by 
excessive current. 

As every detail of design and construc- 
tion has been carefully worked out, and 
only the best attainable results are em- 
bodied in the Stanley watt-hour meter, at- 
tention is directed to the peculiar shape 
of the two permanent magnets. Iron 
bent after rolling has a tendency to 
unbend, and its shape is gradually 


changed. As the distance between the. 


poles of the magnets must remain con- 
stant to secure proper “damping” or brake 
effect upon the disc, to obtain the best 
results it is essential that their ends be 
rigidly secured, and change of the air- 
gap, due to expansion or contraction, 
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FIG. 1. 


such polarity that the upper pole-piece 
and the inverted fiat-head screws set 
therein are of opposite polarity to the 
bottom pole- piece and similar screws 
which are below the disc. 

The magrfetism established by the 
permanent magnets is made to serve a 
double function. It lifts and supports the 
soft iron core and the aluminum disc 
thereon mounted, to a definite position 
between the pole-pieces free from me- 
chanical support, and also supplies the 
necessary flux threading the disc between 
the brake-screws to serve as a magnetic 
brake controlling the speed of the disc. 

The series and shunt-coil windings are 
entirely enclosed within the meter case 
and separated from the permanent mag- 
nets and the magnetic flotation parts by 
a magnetic shield with a narrow slot 
through which the disc revolves. This 
device prevents any weakening of the 
permanent magnets by excessive currents 
in the meter. The series coils are of es- 


prevented. In the magnets and supports 
here illustrated this has been accom- 
plished in an admirable way. Annealed, 
cast-iron pole-pleces are carefully made 
with planed faces into which the mag- 
nets are fitted and rigidly fastened by 
heavy screws. The pole-pieces are in 
turn securely screwed to a brass bracket, 
and the whole supported firmly upon the 
iron bracket. This effectually prevents 
any movement of, the magnet poles, 
which, remaining in a fixed position rela- 
tive to the disc, exert a constant and uni- 
form effect upon it, and thus eliminate the 
error so often caused by permanent mag- 


net brakes changing by reason of a change 


in the air-gaps of the magnets. 

The performance of the meter is quite 
as interesting as its construction, and 
with 25 watts current on a 5 kilowatt 
meter, the error of registration is less 
than 2 seconds in 120. Furthermore, the 
speed of the meter on 25 watts or 5000 
watts would be the same whether the 
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meter were properly connected to run 
forward, or improperly, to run backward; 
and the rate of every meter before leav- 
ing the factory is tested at backward ro- 
tation under a load of one per cent. of 
its capacity to determine the backward 
and forward rate under these conditions. 
Consequently the meters must be free 
from friction and in mechanical and elec- 
trical equilibrium, making it impossible 
for the meter to run or “creep” on the 
shunt current when there is no load on 
the meter. 

The meter demonstrates the feasibility 
of constructing a large-si.e instrument 
that will run freely on one-half of one 
per cent. of the current which it is de- 
signed to measure, and which will record 
accurately one per cent. of its rated load, 
and will do so without compounding the 
meter or providing an initial starting 
tendency, as is sometimes done, with the 


FIG. 2, 


unsatisfactory result of frequent “creep- 
ing” on the shunt current, especially in 
locations where there is any vibration. 

It has been shown by what means the 
Stanley watt-hour meter is constructed 
to accomplish the purpose of a meter that 
cannot change by wear, that can be in- 
stalled by an ordinary wireman, that can- 
not be tampered with without breaking 
conspicuous seals, that will stand much 
rough usage, both mechanical and elec- 
trical, without injury, and, withal, records 
the current passing through it with a 
degree of accuracy and extent of range 
hardly equalled by the most delicate sci- 
entific laboratory apparatus. The success 
of the engineering design is best appre- 
ciated when the fact is considered that 
these meters are not made in smaller 
sizes than 50 amperes (or 100-light) ca- 
pacity, and yet they are sold under a 
guarantee of a long period to record cor- 
rectly on 25 watts current or a single 8 
c. p. lamp. 
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THE CONSTRUCTION AND PERFORMANCE 
OF MILL MOTORS. 


The distinguishing features of the ma- 
chines described below are their excep- 
tional operating characteristics, protective 
forms and controlling mechanism, which 
fit them particularly for all work requir- 
ing either great momentary turning pow- 
er, safety from external injury or conven- 
lent automatic starting and stopping. 
Dynamos and motors were made, at first, 
in the ordinary or open forms and of very 
high speeds. Afterward, others of me- 
dium speeds, and of very slow speeds for 
direct connection were produced, and now 
motors of still other types, having the 
characteristics described above, are de- 
manded. To meet this demand the line 
of machines here described has been put 
on the market by the Crocker-Wheeler 
Company, Ampere, N. J. 


Mill motors consist of iron-clad arma- 
tures, encased in cast steel boxes nearly 
the shape of round-edged cubes, which 
form the field frames. 

This construction, however, prevents 
ventilation, and precludes their use for 
continuous running at full load on ac- 
count of their heating up. Mill motors 
with back gearing are practically the same 
as railway or car motors, which they 
closely resemble. By omitting the feet, 
and by extending both ends of the coun- 
tershaft so that wheels can be mounted on 
them, small car motors are made suitable 
for industrial railways. 

The armature cores are slotted. The 
slots have parallel sides with rounded bot- 
toms; the openings at the top between the 
teeth are the full width of the slots in or- 
der that the coils may be slipped into them 
from above. They are narrow and the 
length of the air gap is su proportioned 
that eddy curents in the pole pieces are 
avoided. The cores are built up of soft 
sheet iron, the laminae being insulated 
from each other by a layer of oxide, 
formed during the annealing process, and 
by a sheet of paper after every fourth 
disc. The armature being of small diam- 


eter, the discs are each made in one piece 


with a hole in the center to fit closely the 
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shaft and its key. The core and commu- 
tator are mounted directly on the shaft 
without the intervention of a spider. 
The envelopment (winding) is of the 
“drum” form and is connected for “two 
circuits.” The coils, consisting of insu- 
lated wire, are wound separately on forms 
and dipped in insulating varnish. They 
are then encased in two layers of cam- 
bric. The portion of the coil which is to 
lie in the slots is wrapped in four layers 
of oiled muslin and two of rubber tape. 
The slots are prepared by lining with two 
thicknesses of oiled muslin and two of 
press-board, and the coils are slipped into 
them. After connections are made to the 
commutator, canvas heads are put on the 
front and back of the armature, affording 
additional protection. The field coils also 
are wound separately on forms, and 
“mummified” wth numerous layers of 


cambric, oiled muslin, rubber tape and 
paint. They are then placed in position on 


FIG. 1.—MILL MOTOR DISASSEMBLED. 


the salient pole pieces and held there by 
metal clamps, no field spools being used. 
This construction makes the windings 
practically impervious to moisture and 
dust and, therefore, adapted for use under 
the most trying conditions wthout risk of 
injury. 

The frames have inwardly projecting 
poles and are divided horizontally through 
the axis of the armature into two parts, 
as illustrated by Fig. 1. The sizes 22 
and 6, which have four poles, have those 
at the sides split by this division, and, 
therefore, these poles are not provided 
with coils, but are made consequent, the 
flelds being energized by the coils which 
suround the other poles, that are above 
and below the armature. The bearings 
are rigid instead of self-aligning, this 
form being stronger for heavy work. The 
journal boxes are divided horizontally, 
the lower halves being seated in projec- 
tions of the frame. A heavy grease which 
will run through a small hole when 
warmed by friction, is contained in a 
grease cup over each bearing. 

Relation of Speed and Torque.—In their 
operation, mill motors differ essentially 
from belt type machines, in these particu- 
lars: When slowed down or started from 
a state of rest, they are capable of exert- 
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ing a turning power many times greater 
than that given at full speed. 

Like a horse, they slow down and re- 
double their effort when required to move 
a heavy load, while belt type (shunt 
wound) motors do their work at full speed 
and in a manner similar to that of a well 
governed steam engine, whose best work 
is at full speed and which is incapable of 
increased effort at reduced speed. 

The efficiency of mill motors is a little 
lower than that of belt type machines, be- 
cause they are designed to have certain 
other characteristics in a marked degree 
by its sacrifice. That obtained at starting 
and at low speeds is small, because the 
losses are nearly as great as at any time, 
while comparatively little power is de- 
veloped, although the machine makes a 
great starting effort. At middle speeds, 
the efficiency is the highest, because the 
product of torque and speed, which is the 
output, is at a maximum. It is lower 


again at high speeds, as the torque is re- 
duced so much by the light loading and 
the effect of the series winding, that al- 
though the speed is very high, their pro- 
duct, or the output, is less than before. 

These characteristics of speed, torque 
and efficiency may be examined in detail 
in the curve, Fig. 2, from which the ac- 
tual values may be read, as the curves 
were plotted from tests of machines. 

The heating standard is 55° C. rise 
above the temperature of the surrounding 
air after one hour’s continuous run, or 10° 
higher than that adopted for open motors, 
whose ventilation is good. In enclosed 
motors there is no ventilation, but this 
rise in temperature is not dangerous to 
the insulation. It has the recommenda- 
tion of the Standardizing Committee of 
the American Institute of Electrical En- 
gineers. 

Heating Time Average.—As has been 
pointed out mill motors, being enclosed, 
are liable to excessive heating if run con- 
tinuously at full load. Being designed, 
however, for intermittent work only, this 
is unimportant, and the limit is seldom 
reached on account of the character of the 
work for which they are employed, whic» 
allows intervals for cooling. In conse 
quence of this the temperature rises only 
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to correspond with the amount of time the 
motors are used under load. Therefore, 
the determination of the time average in 
heating” is important. If the machine re- 
tained all its heat when the current was 
applied—losing none—it would heat up 
rapidly at a uniform rate, as indicated by 
the dotted straight line, Fig. 3, reaching 
the maximum alowed for safety in a very 
short time. A hot machine when allowed 
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to cool, cools rapidly at first and more 
slowly afterward as its temperature re- 
duces; because, then, there is less differ- 
ence between its temperature and that of 
the surrounding air to induce the transfer 
of heat from it to the air. Its rate of cooling 
is, then, rapid at first, and slower after- 
ward, finally extending over a number of 
hours as the temperature reaches almost 
that of the air, as indicated by the dotted 
line which slants downward to the right 
in the diagram, and by the other shading 
lines which are duplicates of it and rep- 
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resent the same rate of cooling started at 
different periods of time. 

These curves cover the principles in- 
volved in the determination of the tem- 
perature which a machine will reach un- 
der any conditions of use. Applying them 
to a machine intermittently under a full 
load, we see that when it is started it will 
heat up in accordance with the solid curve 
for as long a time as it is used, and will, 
when stopped, commence to cool off from 
that temperature, following the shading 
line of the diagram representing the rate 
of cooling off. When started again it will 
resume heating up from this new point, 
and heat up again as long as in use, fol- 
lowing a section of the corresponding 
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FIG. 8.—HEATING OF A MACHINE IN INTERMITTENT USE. 
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curve of heating, and when stopped will 
again cool off in manner corresponding to 
the curve of cooling, and so on. In the 
diagram the machine is represented alter- 
nately in use ten minutes and idle twenty 
minutes. It will be seen that when the 


machine’s temperature is low, the heating 


with use is rapid and the cooling off 
slight. As the machine becomes hotter, 
say after the second hour’s use, the heat- 
ing amounts to less and the cooling off to 
more. The machine will finally reach a 
temperature as high as will be necessary 
to cause it to cool off in twenty minutes 
as much as it heats in ten, but lower than 
its maximum temperature for continuous 
use. 

If the conditions of a machine’s load 
are known in advance, the proper size to 
install can readily be determined by 
means of these curves. For instance, if it 
is to be used only five minutes every half 
hour, a smaller machine may be used 
than if its work keeps it running ten min- 
utes out of every fifteen. 


— ä .— ä 
THE INSURANCE OF ELECTRICAL MA- 
LHINERY. 


The general principle of insurance is de- 
signed to protect property owners against 
sudden and unexpected losses, generally 
of a magnitude too great for them to 
meet, the risk of such lusses being taken 
by comparatively wealthy organizations, 
known as the insurance companies, who 
depend upon a system of averages for 
their compensation. Another condition of 
proprietorship on which insurance is de- 
sirable is the ownership of machinery or 
apparatus which the owner does not un- 
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derstand and in the care and maintenance 
of which he is therefore more or less help- 
less. He can, to be sure, engage em- 
ployees who are presumably competent to 
attend to the apparatus, but owing to his 
own lack of knowledge upon the subject 
this presumption may be and often is a 
mistaken one. The employee is, at the 
best, not entirely responsible for the ap- 
paratus under his care and may shift the 
responsibility, in case trouble comes 
through his incompetency. In case repairs 
or renewals are needed the owner is more 
or less at the mercy of those who must 
undertake the work, owing to his lack of 
exact knowledge as to what is needed. On 
this acount the existence of a company 
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which would step in and assure the main- 
tenance of his machinery in proper run- 
ning condition for a given sum, would 
prove to many an owner of such machin- 
ery a great boon. Such a company is The 
Maintenance Company, of 220 Broadway, 
New York City. 

This company enters into a contract 
with its patrons, guaranteeing them for 
one year against any losses on account of 
failure of or accident to their electrical 
machinery, exclusive of wiring. The scope 
of the insurance is about to be extended 
to cover gas, steam and other machinery. 
Differing from other companies which 
have engaged in similar lines of business 
in the past, The Maintenance Company 
does not operate a repair-shop, but re- 
news, at its own expense, all parts when 
required with duplicates from the original 
manufacturer; patch work is thus avoid- 
ed, the machine is maintained in practi- 
cally as good shape as new, patent rights 
on details of construction are not in- 
fringed, and the good-will of the manufac- 
turers is retained as they lose no business, 
in addition to which they feel no risk of 
their machines being repaired by un- 
skilled men. 

Naturally The Maintenance Company, 
after issuing such a guarantee, takes care 
that the apparatus is kept and attended in 
such a way as to avoid failures and break. 
downs, the expense of which the company 
must assume. The company therefore 
has a corps of expert inspectors who have 
at their disposal the best of instruments 
for the making of tests and who are di- 
rected to regularly inspect the machinery 
and see that it is in the care of competent 
men. The inspectors also act as instruc- 
tors to the engineers and help them in 
case Of trouble which they do not under- 
stand. 

The company was oM@anized with a cap- 
ital stock of $100,000, which is fully paid 
in, part of which is deposited with the 
Colonial Trust Company as a trust fund 
against which each contract is a claim. 
This trust fund is maintained at about 75 
per cent. of the total premiums’ written. 
A large part of the company’s business is 
obtained from manufacturers themselves, 
who, instead of guaranteeing their ma- 
chines for one year, turn over this feature 
to The Maintenance Company, the guaran- 
tee to the latter being, of course, of great- 
er benefit to the user of the machinery 
than is the manufacturer’s guarantee, as 
the latter is, as a rule, solely applicable 
in case any trouble which occurs can be 
proven to be due to an original defect, 
while the guarantee of The Maintenance 
Company is against all trouble. As the 
guarantee for the first year is, as a rule, 
extended by the user of the machinery, 
the company can well afford to make at- 
tractive rates to the manufacturers to in- 
duce them to turn over this troublesome 
feature of their business. The company 
now has something over 1000 machines 
under contract, largely in isolated plants. 

The officers of the company are as fol- 
lows: Jas. J. McKenna, President; Jos- 
eph M. Cooper, Secretary, and Ernest R. 
Bartlett, Treasurer. ` | 
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AN ELECTRIC SUPPLY HOUSE AND THE 
WAY IN WHICH IT IS CUNDUCTED. 


NE of the largest 
of the supply or 
jobbing houses 
that have come 
into existence to 
meet the demand 
for the many ap- 
pliances used in 
electrical engi- 
neering is the 
Electrical Appli- 

ance Company of 

Chicago. In this connection should be 

noted the difference between the mean- 

ing of the words appliance“ and “ma- 
chine.“ The former applies to a part of 

a machine or an accessory that assists the 

machine to render its service, while the 

latter word is the name of a device that 
orginates its own action or produces 
something. Using this distinction it may 
be noted that this house deals chiefly in 
appliances, unless an electric fan can be 
called a machine. 

The building shown in the initial letter, 
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ner is the retail department, which car- 
ries a large assortment of shelf goods. 
The rooms are provided with labor-sav- 
ing appliances to facilitate the dispatch of 
business, among which may be noted a 
half dozen or more graphophones, to 
which the chiefs and others dictate all 
the correspondence, which is afterward 
written out by a cerps of typewriters. 

The rear portion of the first floor is 
utilized as a shipping department, from 
which an electric freight elevator con- 
nects with the basement and upper floors; 
while there is a small dummy elevator 
for transmitting orders, and, when neces- 
sary, the smaller items or stock. Includ- 
ed in this department is also a telephone 
exchange, with an attendant having wires 
connecting with each room of the build- 
ing and two trunk lines to central. Be- 
sides this there is an interior telephone 
system connecting the different depart- 
ments. 

The basement is occupied by heavy ma- 
terial, including galvanized wire, a stock 
of interior conduits, including both the 
wood lined and loricated, together with 
crossarms and linemen’s heavy tools. On 
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business in 1891 on the first floor of a 
building at 242 Madison Street. In the 
following year it occupied the basement 
in addition to the ground floor, and the 
third year after beginning business the 
entire building of three stories was re- 
quired, aggregating 3,000 square feet. This 
being outgrown last spring, the business 
was moved to the present quarters, hav- 
ing a floor capacity three times as great 
as the former building. 

The affairs of the company are under 
the direction of Mr. W. W. Low, Pres.; 
Thos. I. Stacey, Sec. and Treas., both of 
whom give their entire time to the su- 
pervision of the extensive business. They 
employ a number of local and traveling 
agents and have resident agents in St. 
Paul and New Orleans, so that their cus-. 
tom comes from all parts of the country, 
as well as Mexico and South American 
countries. 


THE ANNUAL REPORT OF THE ELECTRIC 
STORAGE BATTERY COMPANY. 


The enormous increase of the business 
of the Electric Storage Ratterv Com- 


FIG. 1.—MAIN FLOOR AND RETAIL DEPARTMENT. 


to which the business of tkis company 
has recently been moved, is a five-story 
brick structure with basement, located on 
the corner of West, Van Buren and Jef- 
ferson Sts., and has a ground dimension 
of 50x100 feet, giving about 30,000 square 
feet of floor surface. The stock includes 
everything listed in a general catalogue 
of electrical appliances, embracing those 
for street railways, electric lighting 
plants, telephone outfits and telegraph 
sundries. In the telephone department 
the company manufactures its own tele- 
phones, the type being a distinct or stand- 
ard make. One of the distinguishing 
features of this telephone is the design of 
the transmitter, which is moisture-proof, 
and is constructed with a diaphragm of 
either carbon or metal, while the gran- 
ules are chemically treated, producing a 
sensitiveness not generally found in tele- 
phones. 

The first floor of the building is occu- 
pied by the offices of the managers, offi- 
ces for the clerical force and at one cor- 


the ground floor brackets, light construct- 
ing tools, including reels and stretchers, 
are stored in suitable bins and racks. On 
one side is a large platform for carrying 
the rolls of covered wire and here is also 
carried a stock of lamps in original pack- 
ages and also the fan motors. 

The third floor is similarly equipped 
and filled with magnet wire, porcelain 
and clay insulating goods and other wir- 
ing sundries, while at one end of the same 
floor is a telephone assembling shop, 
which is equipped with a number of metal 
working tools, operated by an electric 
motor. 

A portion of the second floor is occu- 
pied by a stock of lamp sockets, switches 
and cut-outs, and at the rear of this floor 
is the packing department. This is pro- 
vided with packing counters and bins, 
which are numbered and lettered. One of 
these divisions or bins is devoted to each 
order and all the items of that order are 
assembled in it for packing. 

This company was organized and began 
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pany is shown in the annual re- 
port of President Rice, recently is- 
sued. The sales during the year 1898 
amounted to $1,340,968, as against $1,026,- 
926 for the preceding year. For the first 
five months of 1899 the sales amounted to 
$1,360,561, as against $314,499 for the same 
period in 1898. 

The treasury resources of the company, 
after providing for all bonded and fioat- 
ing indebtedness, are given as $10,218,374. 
The report states that the company owns 
5/12 of the automobile business formerly 
controlled by the Electric Vehicle Com- 
pany and the Columbia Automobile Com- 
pany, which have consolidated under the 
name of the Columbia and Electric Vp- 
hicle Company. The Electric Storage 
Battery Company is also closely assp- 
ciated with the Illinois Electric Vehicle 
Transportation Company, which has 
bought the Siemens & Halske electric 
plant in Chicago. This plant will be de- 
voted to the manufacture of electric vo- 
hicles. 
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A MODERN PLANT FOR THE MANUFAC. 
TURE OF DYNAMUS AND MUICKS. 


An example of the advance which is 
being made in the large manufacturing 
establishments of to-day is the new man- 
ufacturing plant of the Bullock Electric 
Manufacturing Company of Cincinnati, 
Ohio. This model plant was completed 
last summer and the Bullock Company 
moved in the first of the year. The build- 
ings are located at East Norwood, Ohio, 
one of the suburbs of Cincinnati and less 
than five miles from the heart of the 
city. The B. & O. S. W. Railroad crosses 
the Pennsylvania Lines at this point and 
both roads have tracks entering the works 
giving the company exceptional freight 
facilities. 

The several buildings are constructed 
of light yellow pressed brick with ap- 
propriate trimmings of stone, and are 
massively well built; they are separated 
from each other by grass plots, flowers 
and shrubs. Great windows are a feat- 
ure of every building, and such a thing 
as dim light is entirely lacking in office, 
machine shops and power house. 

The plant comprises the administration 
building, machine shops, foundry and 
power house. In the first mentioned are 
the general offices, drafting and pattern 
rooms, lunch room for offiiers and heads 
of departments, with a completely 
equipped kitchen and pantry, general lav- 
atory and locker rooms for workmen and 
a well appointed stable. In the main hall 
of the administration building is an of- 
fice of the Postal Telegraph and Cable 
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The Bullock shops illustrate the great 
economic progress made in manufactur- 
ing methods during the century, or, nfdre 
properly speaking, during the past quar- 
ter century. Long lines of shafting and 
counter-shafting; cumbersome, unsightly 
and light-forbidding belting, noisy, dirty 
and costly, all characteristic of a method 
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slow-speed type with the variable speed 
control governed by the multiple voltage 
system, which enables them to operate 
their tools in six varying speeds in either 
direction without the use of back gear- 
ing or any resistance whatsoever in the 
electrical circuits. 

The main machine shop, all on one floor 
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THE TESTING DEPARTMENT. 

like every other building of the plant, is 

divided into the following departments: 
The winding room, where the arma- 


of applying power soon to be, if not al- 
ready, obsolete, are missing; and one is 
deeply impressed with the improving dif- 
ference as a result of the application of 
independent electric motors for power 
purposes. Each machine in the Bullock 
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THE MACHINE SHOP. 


Company, with an operator in charge, and 
a miniature telephone exchange with 
lines extending to the various depart- 
ments. The drafting and pattern rooms 
are on the second floor of the building 
and are very light and commodious for 
the large forces employed. Kitchen and 
‘lunch room are home-like in equipment 
and decoration, and the stable in the 
rear is above criticism. 


shop has its own motor, which furnishes 
power when, and only when it is re- 
quired. ` 

The motors used for driving the vari- 
ous tools are especially designed and 
adapted for the tools driven, being built— 
in the case of the lathes—directly in the 
head stock, and in other tools taking the 
place of the driving pulley and requiring 
no more room. The motors are of the 


tures and fields of the machines are 
wound and insulated; the coils of the 
armatures being machine formed before 
being placed in the slots of the arma- 
tures; the testing room, where the fin- 
ished machine is tested to its fullest ca- 
pacity during an entire day’s run, to as- 


certain whether it fulfills the standard 


called for in the company’s apparatus; 
the erecting shop, the machine tool shop, 
the commutator and brass finishing shop, 
where the commutators are put together, 
and where the brush holders, bushings 
and terminals are completed; the tool 
room, the punch department, where the 
armature discs are punched out of sheet 
metal and properly notched and the pole 
pieces punched and put together, and the 
stock room. 

Last of the buildings to be described 
is the power house. The boiler room 
contains vertical water-tube boilers fitted 
with furnaces having moving chain 
grates; consequently the tall chimney of 
the plant is smokeless. The engine room 
contains a cross-compound engine direct 
connected to two of the Bullock Com- 
pany's engine type generators, which sup- 
ply current not only for the lighting sys- 
tem but for the multiple voltage power 
transmission used throughout the entire 
plant. A section occupying the whole 
southerly end of the building is set apart 
and fitted out for the employees’ lunch 
room. 

The officers of the Bullock Electric 
Manufacturing Company are: George 
Bullock, President and Treasurer; J. 8. 
Neave, Vice President, and James Bul- 
lock, Secretary. 
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New Apparatus 
and Appliances 


eee 
A SHUNTED FUSE SWITCH. 


Those who have experienced or are ex- 
periencing difficulty in opening high ten- 
sion circuits will be interested in a de- 
scription of the new shunted switch, 
which is being placed upon the market by 
the D. & W. Fuse Company, Providence, 


FIG. 1.—A NON-ARCING SWITCH FOR HIGH 
TENSIONS. 


R. I., as by this device circuits of almost | 


any potential may be successfully opened 
without the burning of the switch blades 
or any objectionable discharge. 

The principle of this device, as the 
name implies, is the simple shunting of 
the blades of a novel quick make and 
quick break switch by one or more of the 
well-known non-arcing D. & W. fuses of 
small capacity. 

By this means the actual opening of the 
circuit does not occur at the instant the 
switch blades leave the jaws, the current 
being shunted through the fuse, which 
operates an instant later than the blades, 
the actual opening the circuit taking place 
within the fuse. 

The blown fuse is then removed by sim- 
ply drawing it out from the spring clips, 
the new one not being inserted until after 
the switch has been thrown in circuit 
again, or it may be inserted just prior to 
the time when it is necessary to open the 
circuit. 

Although, of course, every time the 
switch is opened a fuse is blown, these 
fuses are designed so as to be readily re- 
loaded at a very small cost, there being no 
necessity for the use of solder, the com- 
pany supplying the material for the re- 
filling, which may be done by the regular 
station attendant. 

Fig. 1 shows a 50-ampere double pole 
2500-volt switch of this type. These 
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switches have been repeatedly tested on 
high potential inductive circuits, having 
heavy lagging currents, where they have 
operated, it is claimed, with the most per- 
fect satisfaction in every instance, it be- 
ing impossible to detect any flash or flame 
at the instant of opening, the fuse operat- 
ing quietly and without disturbance. 


AN AUTOMATIC REGISTER OF TELEPHONE 
CALLS. 


The message rate system now generally 
adopted by large telephone companies in- 
volves considerable extra work on the 
part of the exchange operators in the 
writing of a ticket each time a call is 
made, giving the calling number, the time 
and the number called for. An auto- 
matic means of accomplishing the same 
result would considerably increase the 
capacity of the operators for handling 
business. Mr. H. T. Richards, 225 W. 28th 
Street, New York City, has patented a 
register which automatically indicates at 


2.—THE REGISTER AT THE SUBSCRIBER'S 
INSTRUMENT. 


FIG. 


the subscriber’s instrument as well as at 
the exchange, whenever a call is made. 
This is accomplished by means of a 
grounded circuit passing through an elec- 
trically operated register for that partic- 


ular subscriber’s line located at the ex- 


change, thence through one wire of the 
metallic circuit to the apparatus of sub- 
seribers' instrument, shown in Fig. 2. Al 
this point the ground circuit passes 
through an extra contact on the hook 
switch so designed that the ground con- 
nection is only made when the receiver 
is off the hook. The apparatus is actu- 
ated by the exchange operator, who closes 
the circuit while the instrument is in use 
and the telephone therefore off the hook. 
This operates the register at the exchange 
by means of an electromagnet and fast- 
ens the hook switch at the subscriber’s in- 
strument to the register, so that when the 
telephone is replaced on the hook the reg- 
ister is moved ahead. Thus the register 
can only be advanced while the telephone 
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is in use and yet it is not automatic, and 
consequently recording all calls whether 
they should be paid for or not. 


A RINGING GENERATOR ACTUATED BY BAT 
TERIES. 


The Eureka Electric Company, Chicago, 
III., is placing upon the market what is 
known as the Eureka central energy gen- 
erator. This piece of apparatus, which is 
shown in Fig. 3, is especially designed to 
take the place of hand generators in tele- 
phone exchanges where power for driving 
generators is unavailable or where the 
cost of such driving is so high that a 
cheaper means of ringing is desirable. 
Four cells of any ordinary type of salam- 
moniac battery gives the power which the 
apparatus shown in the cut converts in- 
ductively into a high voltage and suffi- 
cient quantity to ring bells over lines hav- 
ing resistances as high—it is claimed—as 
100,000 ohms. 

Unlike some battery driven generators 
designed in the past, the vibrator only 
runs when it is desired to signal a sub- 
scriber, in consequence of which the bat- 
teries are not exhausted when the appar- 
atus is not in use. The circuit is closed 
either by a cam lever upon the Eureka 
metallic express switchboard or by a foot 
push, which is furnished with the machine 
for use upon other boards. The instru- 
ment is adapated for either series or 


linij} ini 


ii 
liti z 


0 M 1 ie | i 
00 


N 


tij 


FIG. 3.—A DEVICE FOR RINGING MAGNETO 
BELLS WITH BATTERY CURRENTS. 


bridging lines. Its size is 10x12 ins. and 
it can be placed wherever convenient, 
either at the switchboard or away from 
it. 


* 


A SIMPLE MOTOR STARTING BOX. 

As many of the authorities no longer 
require motor starting boxes with an 
overload release the C. & C. Electric Com- 
pany, New York City, has put on the mar- 
ket the type “A” starting box, fitted only 
with a low-voltage releasing device, the 
simplicity of which can be readily seen 
from the illustration, Fig. 4. The box 
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consists simply of a case of cast-lron con- 
taining the resistance coils wound on as- 
estos tubes, and a face plate of polished 
‘slate to which are bolted the removable 
-brass contacts, the contact lever, with its 
Spiral spring, and the iron-clad release 
magnet. The winding qf the latter is 


FIG. 4.—A MOTOR STARTER WITH UNDER- 
VOLTAGE RELEASE. 


connected in series, as usual, with the 
motor field, and its poles engage and hold 
an armature attached to the contact lever 
when the latter is in the running posi- 
tion. 


AN AUTOMOBILE WITH BOTH GASOLINE AND 
ELECTRIC MOTOR DRIVING EQUIPMENTS. 
By combining the gasoline engine with 

an electric motor for vehicle driving the 

engine can be made lighter than that re- 
quired to alone drive the vehicle up the 
heaviest grades. The disadvantage of 
poor starting apparently inherent in the 
gasoline engine can be entirely overcome, 
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A line of vehicles driven in this man- 
ner has been put on the market by the 
Munson Company, La Porte, Indiana. The 
driving gear upon these vehicles is shown 
in Fig. 5. The engines are horizontal 
and of the twin cylinder type, with bal- 
anced cranks and electric ignition. The 
igniters are supplied by the storage bat- 
tery of the dynamo and fitted with spark 
coils specially wound for the high pres- 
sure, 40 volts. To prevent the grounding 
of the circuit both contacts of the igniters 
are insulated from the engine castings. 

Coupled to the engine shaft is the gen- 
erator or motor, which is of the external 
armature type, narrow and of large di- 
ameter in order to obtain maximum fly< 
wheel capacity with a given weight. The 
dynamo has a ring armature with a se- 
ries or two circuit winding and a radial 
or disc commutator. The internal field 
has six poles energized by a single field 
coil, shunt wound and divided electrically 
into two halves, connected respectively 
to each of the two trays of storage cells, 
so that the series multipling of the trays 
does not affect the field excitation. The 
dynamo is enclosed in a dust and moist- 
ure-proof casing. 

Two sizes of dynamos have so far been 
made, one rated at 3 h. p. and the other 
at 5 h. p. The smaller machine has a 
speed of 360 r. p. m. when running free 
on 80 volts; its weight is 300 lbs. and its 
dimensions are 18 ins. external diameter 
by 8% ins. width over all. The larger 
machine has the same speed, slightly lar- 
ger dimensions, and its weight is 425 lbs. 

By means of the controller the two trays 
of the battery can be connected either 
in series or parallel, giving to the motor 
two speeds, one double the other as the 


Voi. XI. No. 7. 


by means of the motor alone, there being 
two backward speeds. There is one re- 
sistance position of the controller, with 
the batteries in parallel, and also one 
when they are in series, but the control- 
ler mechanism is not fitted with notches 
in these positions. 

With the larger sized motor two makes 
of battery have been employed, one out- 
fit weighing 800 lbs. and rated at 100 am- 
pere hours at 80 volts; the other weigh- 
ing 650 lbs. and rated at 75 ampere hours 
at the same pressure. Owing, however, 
to the quick recharging of the battery as 
soon as the driving of the vehicle requires 
less power than the engine generates, it 
has been found that a much lighter bat- 
tery can be used and give proper results. 
Both pleasure vehicles and delivery 
wagons have been built with driving 
gears of this kind. 


THE SUSPENSION OF THE PITISBURGH TRANS- 
FORMER. 

The type “K” transformer made by the 
Pittsburgh Transformer Company, Pitts- 
burgh, Pa., recently described in these 
columns, has been provided with a con- 
venient form of suspension shown in Fig. 
6. The case itself is cast with four slot- 
ted lugs which can be slipped over the 
heads of lag screws for suspension on 
buildings or other similar surfaces. In 
addition to this each transformer 1s sup- 
plied with a pair of hanger irons, as 
shown in the illustration, with studs de- 
signed to enter the slots on the lugs of 
the case, the irons being bent at their up- 
per ends, as shown, in order to conveni- 
ently hang over a cross arm. The outward 
bending is designed to allow the two 
hangers to be placed respectively on oppo- 


FIG. 5.—A COMBINED GASOLINE AND ELECIRIC MOTOR VEHICLE EQUIPMENT. 


and the motor and battery can be made 
much lighter than though they alone were 
required to supply the full power, as the 
battery is alternately charged and dis- 
charged at short intervals from the en- 
gine and is not dependent upon power 
houses for charging current. 


machine is shunt wound, and a further 
speed variation is obtained by means of a 
changeable gear. This gear is changea- 
ble in a ratio of 4 to 1, so that there are 
two speeds on each gear, giving 4 speeds 
to the vehicle altogether. A reversing 
switch is used for backward movements 


site sides of the pole so that the trans- 
former may hang immediately below the 
center of the cross arm and against the 
pole. The Pittsburgh Transformer Com- 
pany announces that it is meeting with 
largely increased sales and has enlarged 
its manufacturing facilities in order to 
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supply this increased demand. Besides 
its line of standard transformers it is 
now building a number of remarkably 
high voltage transformers with a ratio of 
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chamber. TLe plate, C, is a substantial 
gray iron casting resting securely upon 
three castings hooked over the top of and 
securely riveted to the inner pipe. The 


 ¥1Q@.’6.—A_CONVENIENT MEANS OF SUSPENDING TRANSFORMERS. FIG. 7.—A STEAM SEPARATOR. 


40,000 to 5000 volts. These are for use in 
a western installation. 


THE DIRECT STEAM SEPARATOR. 


The operation of the separator, shown 
in Fig. 7, is as follows: 

The accumulated moisture around the 
walls of the steam pipe is caught by the 
upper edge of cone A and carried down 
back of the lining to the water chamber. 
The current of steam entering the separ- 
ator impinges upon the conical surface 
composed of solid plate C, covered with 
sieve B, through which water may freely 
pass, but from which it cannot readily es- 
cape. Passing through the sieve and de- 
positing on the solid surface of the cone, 
C, this water is carried by conductors to 
the water chamber. By means of the cone 
the column of steam is changed to an an- 
nular ring, which is comparatively thin, 
even while the full area of the pipe is 
maintained. The steam upon the outside 
of this ring comes in contact with the lin- 
ing of the shell, which has a sieve of the 
same character, as at B, and which catch- 
es and entrains any water which may be 
contained in that portion of the current. 
There is also provided a lip at lower edge 
of the inverted cup, which leads all the 
water that may adhere to its surface down 
to the conductors to the water chamber. 
The current of steam passes through the 
passages indicated by white lines, and is 
subjected to a whip-snapping action which 
will throw off any moisture which has not 
been caught by the surface over which it 
has passed. 

The diaphragm, F, prevents the steam 
from picking any water out of the water 
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of the inventor, backed by five years’ ex- ' 
perience in this business, can make it. 
Every machine is tested at 250 lbs. pres- 
sure before shipment and covered with the 
best non-conductor and a polished jacket, 
making it in appearance suitable for at- 
tachment to any of the highly finished 
engine cylinders. 

These separators are made by the Di- 


FIG. 8.— AN UNDERLOAD CIRCUIT BREAKER. 


rect Separator Company, Syracuse, N. Y. 
Professor Sweet is the inventor of the 
separator. 


A NEW CIRCUIT BREAKER. 
The contact between the heavy blades 
and clips of very large switches or cir- 


FIG. 9.—THE I. T. E. CIRCUIT BREAKER, WITH LAMINATED LEAF CONTACTS. 


trapping sheets are of heavy gauge cold 
rolled copper and the construction is in 
every way as secure as the best judgment 


cuit breakers is intimate over the whole 
surface and of low resistance only when 
the parts are ground and accurate in 
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alignment and forced together under 
considerable pressure. For the transmis- 
sion across the contact of the very large 
currents of large installations this neces- 
sitates parts of considerable weight, and 
consequent cost at the present price of 
copper, in addition to which the rubbing 
pressure upon the moving parts makes 
them difficult to manipulate. The Cutter 
Company, Philadelphia, Pa., has brought 
out a new form of the I. T. E. circuit 
breaker, utilizing as its main or primary 
contacts the ends of thin laminated leaves 
instead of the blades and clips used up to 
the present. The instrument embodies 
several other improvements in circuit 
breaker construction which are shown in 
Fig. 9, reproduced from a photograph of 
a 1500-ampere breaker designed for rail- 
way voltages, and exhibited at the New 
York Electrical Show. 

The main contact consists of a lot of 
fine springy leaves extending across the 
body of the instrument and forced back by 
a toggle joint, connected to the handle, 
giving a pressure of a good many hundred 
pounds with considerably less force than 
that required to manipulate the older 
types of breakers. The leaves are slightly 
curved at their ends so that as they are 
forced between the wedge-shaped contact 
blocks they will take a true bearing. The 
secondary break is at the top of the in- 
strument, removing from the other parts 
any arcs that may tend to form. The car- 
bons are on the end of a long arm which 
is forced into position by means of the 
wedging action of the handle and thrown 
out very quickly when the trigger releases 
it. As the delicate leaves of the primary 
break are more likely to injury in case 
the secondary does not make a good con- 
tact and the arc is thereby transferred to 
the primary, there is a double path 
through the secondary contacts at the top 
of the instrument. Just above the car- 
‘bons will be noticed a copper contact 
which acts as a low-resistance shunt to 
the primary leaves below, opening after 
they do, but before the carbons separate. 
There are thus in this breaker three 
paths for the current opening in the fol- 
lowing order: First carbon, second cop- 
per, and third, main copper leaves. 

Fig. 8 shows a smaller breaker de- 
signed for underload release for storage 
battery or similar work. Here the releas- 
ing device is simply an armature across 
the poles of the magnet at the top of the 
instrument. A little secondary break is 
provided in the form of a short rod en- 
tering between two clips in the middle of 
the instrument. The primary leaves in 
this case run vertically and the arrange- 
ment of the wedge-shaped contacts is 
clearly shown as the instrument is il- 
lustrated in the open position. 

í 


A CONVENIENT BORING TOOL. 

For boring holes in joists or under par- 
titions from floor pockets or similar posi- 
tions difficult of access, the Anthony joist 
machine or universal boring too! shown in 
Fig. 10 is particularly convenient. The 
machine works without a ratchet, giving 
the bit a continuous rotation. There is a 
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long range for adjustment from the guide 
to the bit. The main handle is also ad- 


justable and the machine can easily be 
taken to pieces for packing in a grip or 


FIG. 10.— A CONVENIENT BORING TOOL. 


tool box. It is made by the American 
Electric Company, Detroit, Mich. 


A HIGH TENSION GENERATOR. 

The arrangement of the parts of rotat- 
ing field machines so that both the field 
and armature coils shall be accessible for 
replacement or rewinding is necessarily 


FIG. 11.—A HIGH TENSION REVOLVING FIELD 
DYNAMO. 


` as waa 
somewhat different from that of machines 
with rotating armatures. The external 
stator, if it carries a multiphase winding 
cannot be split so that the top can be re- 
moved or either half moved out laterally 
from the shaft. The machine must then 
be made so that either the rotor can be 
moved out axially from within the stator 
or the stator slid endwise to clear the ro- 
tor. Fig. 11 shows the arrangement 
adopted by the General Electric Company 
in machines of this type. It will be seen 
that the base carries a bracketed exten- 
sion and the shaft is extended considera- 
bly beyond the exciter pulley.- Close ex- 
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amination will also show, although it does 
not appear very clearly in the illustration, 
a strut from the external stationary ar- 
mature to the pedestal in the foreground. 
A number of holes will also be seen in 
the casting which forms the base plate 
of the machine. The general purpose of 
these devices is to allow the external ar- 
mature and the one pedestal in the fore- 
ground to be moved along the shaft such 
g distance that the coils will completely 
clear the field poles and allow the ready 
repair of either. This is accomplished as 
follows: 

The exciter pulley is removed, as are 
the bolts holding the pedestal and the 
armature shell to the base plate; a small 
jack-screw is then inserted in one of the 
holes in the base plate behind the arma- 
ture shell casting, on each side of the ma- 
chine, and screwed up to push the parts 
forward along in the direction of the 
shaft, the pedestal moving out on to the 
bracket shown. By this means a coil may 
be replaced or a new field pole put in in 
a short time without the use of any crane 
or tackle and without any serious dis- 
mantling of the machine. The illustra- 
tion shown is that of a 250 kw. 10,000-volt 
generator, supplying three-phase power 
to a transmission line running to Port- 
land, Maine. 


AN IMPROVED LAMP SOCKET. 
The new regulations of the National 
Electrical Code specify several detail 
changes of lamp sockets that make new 
models necessary. Among these are the 


FIG. 12.—A LAMP SOCKET COMPLYING WITH 
THE NEW UNDERWRITER’S REGULATIONS. 


requirements that the shells must be lined 
with an insulating material and that 
the socket must be able to safely stand 
any pressure up to 250 volts. The Bryant 
Electric Company, Bridgeport, Conn., has 
modified its standard Edison socket to 
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meet these regulations, the appearance of 
the new socket being shown in Fig. 12. 
The arrangement of the parts is clearly 
shown in the ilustration. This socket 
will be in the hands of the principal job- 
bers by the date on which the require- 
ment goes into effect, viz., July 1. 


AN AUTOMATIC CIRCUIT BREAKER. 

The increasing popularity of the circuit 
breaker in place of the fuse has brought 
on the market several new types and 
makes, one of which is made by the 
Fisher Electrical Manufacturing Com- 
pany, Detroit, Mich., and shown in Fig. 
14. As will be seen, the moving parts ot 


this instrument slide vertically instead 


of swinging from the switchboard, giving 
more rigid alignment than can be ob- 
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FIG. 14.—AN AUTOMATIC CIRCUIT BREAKER. 


tained by hinges. The handle for restor- 
ing the breaker is so arranged as to give 
great leverage and consequent ease of 
manipulation. The secondary or carbon 
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THE AULTMAN CHAINS FOR POWER TRANS- 
MISSION AND ELEVATING AND CONVEY- 
ING PURPOSES. 


The Aultman Comapny, Canton, Ohio, 
has recently placed on the market a com- 


FIG. 16.—A PINTLE TYPE CHAIN. 


plete and novel line of chains for the 
transmission of power and elevating and 
conveying service. 

The salient features of the chain shown 
in Fig. 15 are strength, durability and 
moderate first cost. The side bars are in- 
terlocked with each other. The renew- 


FIG. 17.— A SPROCKET WHEEL FOR CHAIN 
DRIVES. 


able wearing band or sleeve is socketed 
into the inner face of the side bar, but is 
entirely free to turn in the socket and 
around the bolt. The working strain is 
borne largely by the wearing bands or 
sleeves instead of the bolts. The bolts are 
secured by a perfect nut lock and need 
not be riveted unless so desired. 

The links are thus well protected from 
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Another case of interlocking chain belt 
is the pintle type, as illustrated by Fig. 16. 
The construction of this chain gives great 
wearing surface and strength with mini- 
mum weight. The wear is entirely on the 
cross bar and interlocking socket joints, 
which are practically dust-proof. The 
chain articulates freely and easily, and is 
well adapted for any purpose common to 
detachable chain belt. The construction 


allows the chain to be used with either 


side to the sprocket, or one side can be 
worn down and the chain reversed. 

Sprocket wheels for the foregoing 
chains are furnished with chilled teeth or 
semi-steel mixture where extra severe 
service is to be met, or the usual grey 
iron wheels can be had. 

Still another departure in chain design 
aud construction is shown in the scraper 
and conveyor chains illustrated in Fig. 18. 


TESTS OF A STEAM SEPARATOR, 


In a paper presented before the last 
meeting of the American Society of Me- 
chanical Engineers, Mr. F. L. Emory de- 
scribed some tests of the performance of 
an Austin steam separator of the baffle- 
plate pattern, designed to serve as a live 
steam separator, as an exhaust steam sep- 


FIG. 19.—A STEAM SEPARATOR AND OIL 
EXTRACTOR. 


arator or trap, or as an oil extractor. The 
method of testing consisted in brief of a 
determination of the quality or wetness 
of the steam before and after it passed 
through the separator. The tests were 
made at various pressures and velocities 
and the quality of the entering steam was 
changed by means of a water jacket by 
which the steam could be partially con- 


FIG. 15.—THE ELEMENTS OF A POWER CONVEYING CHAIN. 


breaks are placed outside the main con- 
tacts, keeping the arcs well away from 
each other to avoid any danger of jump- 
ing across. There are also no metallic 
parts between the two poles of the in- 
strument to which the current can jump. 


dust and grit, but can be readily sepa- 
rated and uncoupled. The uncoupling 
can be done with the chain as tight on the 
wheels as it should ever run. For work 
requiring great strength the chain can be 
worked in double strand. 


FIG. 18.—A CHAIN FOR SCRAPERS AND CONVEYORS. 


densed and the conditions thereby made 
peculiarly severe. The quality or wetness 
of the steam was measured by means of 
separating calorimeters, checked under 
those conditions where it was possible, 
by means of throttling calorimeters, the 
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steam being afterwards condensed and 
weighed, and the drip of the separator 
being collected and weighed to give a 
check upon the other factors. The sepa- 
rator used was of the horizontal type, 
as made by the Austin Separator Com- 
pany, Detroit, Michigan, and is shown in 
Fig. 19. 

The results of the test were given by 
Mr. Emory in the form of tables which 
are rather too long for reproduction here, 
the conclusions which he drew being as 
follows: The separator will, if kept well 
drained, deliver a steam dry within 3 
per cent., i. e., of 97 per cent. dryness, 
no matter what the quality of the enter- 
ing steam may be, and shows little sepa- 
rating qualities in steam of a dryer qual- 
ity. There seems to be little difference 
between its action on live steam of high 
pressure and exhaust steam of low pres- 
sure. Even with pressures as low as 3 
pounds above atmosphere, corresponding 
to ordinary engine exhaust, the separator 
gave practically the same results, 1. e., 
it allowed to pass through in liquid form 
only 3 per cent. of the total weight of 
fluid. The same instrument was tested 
as an oil extractor by pumping into the 
entering steam vacuum“ cylinder oil at 
about the rate of ordinary working con- 
ditions in engine lubrication. The oil 
coming away with the water in the drip 
from the separator was skimmed and 
dried; corrections were made for the wa- 
ter added to it, its weight was compared 
with that introduced, and it was found 
that about 50 per cent. of the oil was re- 
covered. 


THE NOARK ENCLOSED FUSE. 

The lack of safety, accuracy and reli- 
ability of action inherent in the ordinary 
bare wire of a lead alloy, commonly used 
as a protecting device for electrical cir- 
cuits, has led to its general condemnation 
and to the wide use of mechanical cir- 
cult opening devices. On the other 
hand, the cheapness, simplicity and pe- 
culiar advantage of a time interval ob- 
tained by the thermal action of a fuse 
have caused its retention in spite of the 
disadvantages named. 

The enclosed fuse has during the last 
few years been gradually developed to a 
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Johns Manufacturing Company, New 
York City, objections which applied to 
earlier types of enclosed fuses have been 
overcome. The requirements which this 
fuse has been designed to meet are as 
follows: 

It must operate with any excess of cur- 
rent above its rating in case this current 
continues for a time interval inversely de- 
pendent upon the amount of the excess. 
It must open the circuit without arc, flash 
or bursting and yet positively leave an 
indication that it is opened. It must be 
unaffected by time or atmospheric con- 
ditions, and of low cost, simple in con- 
struction and easy of manipulation. 

Structurally the fuse consists of a fibre 
tube capped at each end with a brass 
ferrule and filled around the interior fuse 
wire with a material which absorbs the 
melted metal when the fuse blows and 
prevents the formation of a conducting 
vapor. It is claimed that the action is 
such that the circuit is not broken in- 
stantaneously, which is liable to result 
disastrously in case of a great amount of 


self- induction, but the resistance rises to 


infinity quickly and uniformly as the 
metal of the wire combines with the sur- 
rounding material. 

One of the most striking features of 
this instrument is the simple indicating 
device which overcomes a great objection 
to previous types of fuses which give no 
indication whether the circuit is open or 
closed. This consists of a fine wire ‘of 
highly resisting alloy, run outside of the 
tube between the brass ferrules. When 
the fuse within blows, the whole current 
is thrown upon this fine wire which is 
instantly vaporized, leaving upon the cas- 
ing a well defined black line. The struc- 
tural details of the fuses have been well 
worked out for the various requirements 
and a complete line of fittings for them 
has been designed. 


NEW BOOKS. 


Premiers Principes d'Electricité Industri- 


elle. By Paul Janet. Third edition 
revised. Paris: Libraire Gauthier- 
Villars. 273 pages, illustrated. 


Price, 6 francs. 
The third edition of this well-known 
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FIG. 20 —AN INDICATING ENCLOSED FUSE. 


high state of perfection by which these 
disadvantages are done away with. In 
the type shown in Fig. 20, which was de- 
dlgned by Mr. Joseph Sachs and is being 
introduced to the market by the H. W. 


work does not differ materially from pre- 
vious editions, but contains numerous ad- 
ditions to branches of the science that 
have been subject to notable develop- 
ments recently. Among the subjects thus 
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amplified are induction motors and poly- 


phase dynamos and storage batteries, to 


which recently published information on 
the subject of rapid charging and dis- 
charging and charging at constant poten- 
tial has been added. 


The Commercial and Business Aspects 
of Municipal Electricity Supply. By 
Alfred H. Gibbings. Bradford, Eng- 
land. Published by the author, 270 
pages, illustrated. Price 15s. 

Municipal electric lighting is taking a 

much firmer hold in England than it has 
as yet in this country, and this work by 
the electrical engineer of the city of 
Bradford gives a very good idea of the 
present status of this branch of electri- 
cal engineering in England. The work 
was compiled mainly for the use of mu- 
nicipal engineers and committees, the ob- 
ject aimed at being the elucidation of the 
commercial aspects of electricity supply 
in such a manner as to present to the or- 
dinary business man the peculiar condi- 
tions which differentiate this line of bus- 
iness from the sale of most marketable 
commodities. Owing to the scarcity of 
literature on this particular branch of 
the subject—most works being devoted 
largely to the engineering aspects—the 
work should prove particularly valuable 
to English municipal engineers and of no 
little value to municipal authorities or 
engineers in this country contemplating 
the establishing of municipal plants and 
desirous of thoroughly informing them- 
selves on all branches of the subject. 
Some of the subjects most thoroughly 
treated are: The position of the elec- 
tricity department in relation to other 
municipal departments, how to charge for 
electrical energy, the renting of motors, 
arc lamps, etc., the prepayment or penny- 
in-the-slot meters, free wiring and free 
lamp renewals, the fitting up of a show 
room with fixtures, etc. 


LEGAL NOTES. 


THE CARTY BRIDGING BELL DECI- 
SION.—The United States Circuit Court of 
Appeals handed down a final decision at 
Philadelphia on June 8th in the case of the 
Millheim Electric Telephone Company vs. 
the Western Electric Company. The opinion 
was on an appeal from a previous devision 
upholding the well-known patent of 1891 to 
J. J. Carty for multiple party line combina- 
tion of telephone apparatus. The final de- 
cision upheld the decree of the Circuit Court, 
holding that the patent Is valid and infringed. 


THE LITIGATION BETWEEN THE 
HANCOCK INSPIRATOR COMPANY, of 
Boston, and the Penberthy Injector Com- 


pany, of Detroit, has been terminated by the 
enberthy Company purchasing of the Han- 


.cock Inspirator Company the Loftus “ring 


valve“ injector patent, No. 300,092, upon 
which the litigation was based. The Han- 
cock Company reserved a license to manu- 
facture injectors under this patent not in- 
tended for the farm engine trade. The 
American Injector Company has for several 
years had a license under this patent. but 
desiring an interest in the patent and the 
dismissal of a sult against it by the Pen- 
berthy Injector Company on the Borland 
patent, it has purchased a one-third interest. 
It and the Penberthy Injector Company are 
now the sole owners of the Loftus patent 
above referred to. 
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THE COLLIERY ENGINEER COMPANY, 
proprietor of the International Correspond- 
ence Schools, Scranton, Pa., has brought 
suit against the United Correspondence 
Schools, New York City, and the American 
School of Correspondence, Boston, Mass., for 
infringement of its copyrights. The prelim- 
inary injuction was denied by Judge La- 
combe, of the United States Circuit Court, 
on the ground that it would work irreparable 
damage to the defendants, and it was 
thought best to relegate the action to final 
hearing. The International Correspondence 
Schools announce that it Is their purpose to 
proceed with all possible speed in both suits 
to a final determination. 


PERSONALS. ° 


MR. SAMUEL INSULL, president of the 
Chicago Edison Company, was quietly mar- 
ried in New York City on May 28 to Miss 
Gladys Wallis, the well-known actress. 


MR. A. A. ZIEGLER announces that he 
has resigned his position as President and 
General Superintendent of the Ziegler Elec- 
tric Company, Boston, Mass. Mr. Ziegler 
states also that he expects soon to enter 
again into the same line of business. 


MR. FRANK G. BOLLES has resigned his 
position as advertising designer and writer 
of special literature for the Westinghouse 
Electric and Manufacturing Company, and 
has accepted the management of the adver- 
tising department of the Bullock Electric 
Manufacturing Company, of Cincinnatl. 


PROF. WILLIAM S. ALDRICH, hereto- 
fore of the West Virginia University, who is 
well known to readers of the American Elec- 
triclan through his contributions to its col- 
umns, has just been appointed to the chair 
of electrical engineering of the University 
of Illinois, Champaign, III. 


MR. F. S. PEARSON, chief engineer of the 
Metropolitan Street Railway Company, New 
York City, and famous for his work in open 
conduit systems, sailed on June 5th for San 
Paulo, Brazil, to look at the development of 
a street railway and lighting system to be 
installed by the Pearson-Mackenzie Syndi- 
cate. A water power will be utilized and a 
small steam plant will be temporarily in- 
stalled for immediate service. 


MR. JOHN S. STONE, formerly of the en- 
gineering staff of the American Bell Tele- 
phone Company, has opened an office in the 
Phillips Building, Boston, as an electrical 
engineer and expert. Mr. Stone’s work on 
the modern development of American Bell 
apparatus, chiefly the relay and visual sig- 
nal systems, has been both extensive and 
valuable, as the records of the patent office 
for the last few years show, so that his ser- 
vices will undoubtedly prove to be of value 
to any one needing expert work in telephony. 


MR. W. F. KELLY, formerly with the Co- 
lumbus Street Railway Company, Columbus, 
Ohio, has resigned from his position there to 
become the railway manager of the Safety 
Third Rail Electric Company, New York 
City. It is the purpose of the banker, Mr. 
Emerson McMillin, who is heavily interested 
in the Safety Third Rail property, to actively 
push its interests, and his choice of Mr. 
Kelly, who has seen considerable service in 
the McMillin property at Columbus, speaks 
well for the latter’s managerial ability. 


TRADE PUBLICATIONS. 


THE H. C. ROBERTS ELECTRIC SUP- 
PLY COMPANY, Philadelphia, Pa., has cir- 
culated a new catalogue of tools and appli- 
ances for electric light, railway, telegraph 
and telephone construction. 

THE MASON REGULATOR COMPANY, 
Boston, Mass, has published a catalogue de- 
scriptive of the Mason speed governor for 
steam pumps. The catalogue is a most com- 
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plete one, showing and describing every de- 
tail of the internal construction of the gov- 
ernor, so that its operation can be clearly 
understood. 


THE UNITED ELECTRIC HEATING 
COMPANY, Detroit, Mich., has issued a new 
illustrated price list describing several new 
additions to its list of manufactures, among 
them a new portable stove, a curling iron 
heater and a new soldering iron made of 
aluminum. The company reports the de- 
mana for its goods greater than ever be- 
ore. 


YE DECLARATION OF INDEPEND- 
ENCE is something that every one has heard 
about but which it is hard to lay hands on 
when the occasion arises to refer to it, as it 
does about this time of the year. The John 
A. Roebling’s Sons Company, New York City, 
has published a neat pamphlet showing a 
fac-simile of the original document as well 
as a copy in type, which can be had on ap- 
plication to the company. 


THE DETROIT LUBRICATOR COM- 
PANY, Detroit, Mich., has just gotten out a 
new line of glass body oil cups and glass 
body oil pumps. The oilers, while simple in 
design, are equipped with all the latest im- 
provements, including the set feed and stop 
feed features, and are well and strongly 
made, with cast tops and bottoms. The 
company has also issued some printed mat- 
ter descriptive of these devices. 


A. L. IDE & SONS, Springfield, Illinois, 
have issued a new catalogue of the Ideal en- 
gines. Besides describing and illustrating 
with remarkable clearness all the details of 
the engine, the catalogue also shows a num- 
ber of special equipments and devices such 
as the Ideal throttle valve, steam separator, 
reducing motion, power transmitter, belt 
tightener, etc. 


THREE HANDY POCKET CATALOGUES, 
or rather descriptive pamphlets, are those 
recently published by the Westinghouse 
Electric & Manufacturing Company on the 
Wurts non-arcing lighting current and 
the Westinghouse alternating current and 
direct current fan motors for 1899. The first 
of these lists the various styles of Wurts 
arresters for stations and line use on either 
direct or alternating currents with the 
choke coils for use therewith. The others 
describe and illustrate the fan motors pre- 
viously described in these columns. 


SCHEEFFER WATTMETERS.—The Dia- 
mond Meter Company, Peoria, III., has pub- 
lished a new catalogue of the Scheeffer re- 
cording wattmeters for alternating currents. 
The new catalogue is of particular value to 
central station men, whether they use 
Scheeffer meters or not, owing to its com- 
plete detailed instructions for the calibra- 
ton of meters. The catalogue also lists con- 
venient pleces of apparatus for use in test- 
ing meters, among them a rheostat to give 
graduations of the load between lamps, and 
a convenient leveling table for mounting the 
meters. 


THE WARD LEONARD ELECTRIC COM- 
PANY, Bronxville, New York, has a classi- 
fication of its rheostats which renders it a 
simple matter to determine just what rheo- 
stat is wanted for any given service. The 
number of ohms of resistance of each instru- 
ment is given as well as the maximum num- 
ber of amperes which it will carry continu- 
ously with the entire rheostat in circuit and 
the maximum number of amperes which it 
will carry continuously with only one step 
or section in the circuit. A catalogue re- 
cently issued gives the prices of the com- 
pany’s complete line of seven styles based om 
these classifications. 


RURAL SUMMER HOMES is the title of 
an illustrated guide to the summer homes 
adjacent to New York on the Erie Railroad 
and its branches. The volume is as attrac- 
tive in appearance as a high-class illustrated 
magazine and gives complete detailed in- 
formation on all points which a prospective 
summer boarder could wish to learn about. 
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Besides the general description of the coun- 
try, which is attractively written. the guide 
contains lists of the hotels and boarding 
houses, giving rates, capacity for guests, dis- 
tance from stations, means of conveyance 
and other details. The work also contains 
many illustrations of these places of tem- 
porary abode as well as a topographical map 
of the lines. 


THE EMERSON ELECTRIC MANUFAC- 
TURING COMPANY, St. Louis, Mo., has 
published a small pamphlet which central 
station men would do well to obtain in quan- 
tities and distribute to their patrons. The 
pamphlet is entitled ‘‘Use Electricity in Your 
Home and Business.“ and describes and il- 
lustrates the various devices by which alter- 
nating current can be made use of, espe- 
cially in the home. Among these devices 
are desk and ceiling fan motors, a sewing 
machine motor, motors for small power users 
and for small factories, special types for 
church organs and blacksmiths’ blowers. A 
line of electrical heating apparatus is also 
described, as well as enclosed arc lamps, a 
watch demagnetizer, surgical transformer for 
cautery, and a phonograph motor. 


BUSINESS NEWS. 


THE HARDY LAMP COMPANY, Pitts- 
field, Mass., is actively pushing arrange- 
ments for doubling the capacity of its plant 
in anticipation of a very busy fall season. 


GEORGE WILLIAM HOFFMAN, Indian- 
apolis, Ind., states that he has just shipped 
to Canada a large order of his U. S. metal 
polish. 


THE ELECTRIC STORAGE BATTERY 
COMPANY has moved its general offices in 
Philadelphia to the new factory building, 
19th Street and Allegheny Avenue. 


THE FALK COMPANY BURNED OUT.— 
The entire establishment of the Falk Com- 
pany, at Milwaukee, Wis., including shops 
and offices, was destroyed by fire on June 
13th. 


THE W. H. ELLIOTT ELECTRIC COM- 
PANY, Cleveland, O., has recently removed 
its factory to 1076 West Hamilton Street, 
where it will have exceptional facilities for 
its class of work. 


THE HOLTZER-CABOT ELECTRIC COM- 
PANY, Boston, Mass., is making an addition 
to its factory, necessitated by its largely in- 
creased business. The new building is 60 x 
40 ft. in size and three stories high and will 
contain about 10,000 sq. ft. of floor space. 


THE ZECO ENCLOSED DIRECT CUR- 
RENT ARC LAMPS have evidently found 
favor with central station managers, as is 
shown by that best expression of apprecia- 
tion, repeat orders, a large number of which 
have reached the Central Electric Company, 
Chicago, III., during the last few months. 


THE VAN DORN COUPLERS, made by 
the W. T. Van Dorn Company of Chicago, 
Illinois, described in the last issue of the 
American Electrician, have been adopted as 
the standard on the elevated roads of Chi- 
cago and of Brooklyn, and are in general 
use on some 200 surface roads in this coun- 
try. . 

THE ALLEN-HUSSEY COMPANY, manu- 
facturer of interior telephones, having prin- 
cipal offices in New York and Chicago, re- 
ports placing new agencies in several of the 
larger cities during the past months. The 
company has issued a sheet of diagrams of 
wiring, illustrating the many uses of its 
specialty, interior telephones. 


A GENERAL ELECTRIC DIVIDEND.— 
At a meeting of the directors of the General 
Electric Company, held on May 22, a divi- 
dend of one and one-half per cent. was de- 
clared upon the reorganized common stock, 
payable July 15. The directors expect to de- 
clare quarterly dividends at this rate here- 
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after. Books for the dividend close June 30 
and reopen July 17. 


THE AMERICAN WOVEN WIRE BRUSH 
COMPANY, Peabody, Mass., has been under 


new and progressive management since 


March of this year, and its business has 
greatly improved, owing to the fact that it is 
making better brushes and more prompt de- 
liveries. The company announces that it has 
facilities for filling orders of any probable 
size for these goods from jobbers and users. 


THE INTERNATIONAL CORRESPOND- 
ENCE SCHOOLS, Scranton, Pa., have had 
constructed two special combined sleeping 
and exhibit cars for the railway department 
of the schools. These will be sent around 
the country to give an impressive exhibit of 
the company's work. One of them has al- 
ready gone to the Railway Master Car Bulld- 
ers’ Convention at Old Point Comfort, Vir- 
ginia. 


THE ENTERPRISE ELECTRICAL COM. 
PANY, Cleveland, O., has completed its contract 
for the equipment of the Hollenden Hotel of that 
city. The installation includes a 400 number Part- 
rick, Carter & Wilkins patent needle annunciator, 
together with telephone room sets and fire alarm 
attachments. The Partrick, Carter & Wilkins 
annunciator system is very popular among hotel 
proprietors, some of the largest and finest hotels 
inthe United States being equipped with that 
apparatus. 


THE HOPPES MANUFACTURING COM- 
PANY, Springfield, Ohio, reports cases of 
that best of recommendations, a repeat or- 
der, from many well-known firms, among 
them the following: The Deering Harvester 
Company, two 1250 h. p. purifiers; The Louls- 
ville Railway Company, three 625 h. p. puri- 
fiers; the Danville Gas, Electric Light and 
Street Railway Company, 1000 h. p. purifier; 
the Jeffrey Manufacturing Company, 500 h. p. 
purifier and 500 h. p. heater. 


THE INSTITUTE FOR HOME STUDY OF 
ENGINEERING, of Cleveland, has recently 
been incorporated with the United Corre- 
spondence Schools, of New York. The con- 
solidation will result in great benefit to the 
students of the Cleveland Institute. All con- 
tracts with students will be carried out and 
they will have the advantages resulting from 
the large capital, increased facilities and the 
improved and perfected courses of the United 
Correspondence Schools. 


THE PELTON ENGINEERING COM- 
PANY, Cleveland, O., has recently moved to 
Hamilton Avenue, near Belden, where it has 
a space nearly three times as large as their 
old quarters. Mr. W. H. Pelton, the man- 
ager of this concern, recently stated that as 
far as business was concerned there was no 
summer season with his company, as there 
was no diminution of orders, and that the 
company had already an amount of business 
booked that would carry it well into the fall. 


THE AMERICAN ENDOSCOPIC COM- 
PANY, Providence, R. I., has put on the 


AMERICAN ELECTRICIAN 


market a convenient electric hand light 
called the Little Rhody.” This consists of 
four cells of dry battery mounted in a case 
with a handle, switch, lamp socket and re- 
flector. The apparatus complete weighs just 
18 oz. and measures 9 in. in length, includ- 
ing the lamp and reflector, by 14 in. in 
width and 2% in. in heighth. The sets are 
made in three different styles of finish. The 
batteries will run 10 consecutive hours and a 
new battery can be put in at a small cost. 


THE SLOW DEPRECIATION OF STUR- 
TERVANT FANS.—The wonderful endur- 
ance of a well designed and thoroughly con- 
structed fan blower is emphatically evi- 
denced by a recent statement of The Wil- 
liam Kennedy & Sons, Ltd., Owen Sound, 
Can., to this effect: We have two Sturte- 
vant pressure blowers in use, one of which 
has run over 32 years steadily, and often 24 
hours per day, and is apparently as good as 
when installed, although no one has as yet 
seen the inside of it. The other has been 
used for foundry purposes, and has been in 
use for about 30 years or 80.“ 


THE DIRECT SEPARATOR COMPANY, 
Syracuse, N. Y., reports a large number of 
sales during May and June, one party hav- 
ing sent a duplicate order for eighteen steam 
separators; another the tenth order for four 
large ones, making thirty-nine separators in 
the service of this one user. Another com- 
pany sent in its forty-ninth order, making 
one hundred separators in its use. These 
duplicate orders, of which the makers have 
received so many, are increasing all along 
the line. During the above two months to 
June 12th, twenty-two such orders, covering 
fifty-eight machines, were received. 


THE HARRISON SAFETY BOILER 
WORKS, Philadelphia, announces a large 
list of recent sales of Cochrane feed water 
heaters and Cochrane separators. Among 
the largest orders for the former were 10,000 
h. p. for the Ohio Steel Company, 6000 h. p. 
for the Alabama Steel and Wire Company 
and 1000 h. p. for the Gabriel Electric Com- 
pany. Of separators—three 16 in. and one 10 
in. were sold to the Carnegie Steel Company, 
one 14 in. to the Gisholt Machine Company, 
one 16 in. to the Alcanla Electric Company, a 
large order of various sizes to Laughlin & 
Company, Ltd., besides many of the smaller 
sizes. 


MANUFACTURERS OF ELECTRIC AU- 
TOMOBILES would do well to correspond 
with the Mica Insulator Company, New York 
and Chicago, in reference to ‘‘Micanite” in- 
sulation. This concern is especially equipped 
for the manufacture of commutator rings and 
segments for motors of this class of work. 
The “Empire” and “M. I. C. Compound” 
cloths and papers are being used quite ex- 
tensively by manufacturers of motors for 
electric vehicles. The company offers to 
send to any manufacturer of such motors a 
set of rings and segments for trial, free. to- 
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gether with samples of Micanite'“ and Em- 
pire” insulating cloth and paper. 


THE MURPHY AUTOMATIC SMOKE- 
LESS FURNACES, installed in the National 
Carbon Company’s works, Cleveland, O., 
have now been in operation several months, 
and the superintendent says: We are sav- 
ing at the rate of twenty dollars per day (21 
hours) now as compared with cost of our 
steam when using a hand stoked furnace.” 
The equipment of the entire plant of 1600 
h. p. cost about seven thousand dollars. The 
Murphy Automatic Smokeless Furnaces, in- 
stalled in the Raritan Copper Company's 
new works at Perth Amboy, N. J., have very 
complete systems of coal and ash handling, 
and all are giving excellent satisfaction. 
The coal used is bituminous “run of mine” 
from the Beach Creek,“ Pa., district, yet 
the chimney is practically as clean as where 
anthracite is used. 


THE WESTERN ELECTRIC COMPANY, 
in addition to its complete line of fan mo- 
tors, is also building a complete line of 
power motors from 1/36 horse power up to 
15 horse power in the encased and semi-en- 
cased open type style, and larger sizes in 
the open type style. The company has re- 
cently constructed an extensive arc light 
switchboard for the Ottawa Electric Com- 
pany, Ottawa, Ontario. The board is built of 
marble panels, and mounted in an iron frame. 
It is designed for 24 circults and 24 are dy- 
namos. The Western Electric Company is 
installing in Hillman’s Department Store, 
Chicago, one 60 kw. and one 100 kw. 110 volt 
generators, and a 2-panel -circuit switch- 
board. 112 Petite arc lamps and 1500 incan.- 
descent lamps will be used for the Interior 
illumination of the store. 


A NEW BATTERY MANUFACTURING 
PLANT IN ST. LOUIS.—The Phoenix Car- 
bon Manufacturing Company, St. Louls, Mo., 
has sold its electric light carbon and motor 
brush departments to the National Carbon 
Company, of New Jersey. Immediately after 
this transaction was completed the Phoenix 
Battery Manufacturing Company was organ- 
ized, with a full paid-up capital of $250,000. 
This company has just purchased a tract of 
land, of about eight acres, located in the 
southwestern part of St. Louis, adjoining the 
line of the Missouri Pacific Railway. It will 
at once begin the construction and equip- 
ment of what it claims will be the largest 
battery manufacturing plant in the world. 
Among the gentlemen interested in the en- 
terprise is Col. S. G. Booker, who has for 
many years been prominently identified with 
battery-carbon manufacturing interests. 


ENGLISH PRESSES DRIVEN BY 
AMERICAN MOTORS.—The Bullock Electric 
Manufacturing Company, Cincinnati, will 
ship to England this month one 25-h. p. gen- 
erator and two 30-h. p., one 40-h. p. and two 
30-h. p. printing press equipments for the 
Manchester Sporting Chronicle.“ One 28- 
h. p. type 0 printing press motor, with con- 
troller, will go to Cassell & Co., London, the 
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largest publishing house in England. A 
slow-speed motor for direct connection to a 
lithograph press, with controller, will be 
forwarded to the Belfast Evening News.“ 
which will also take a 30-h. p. printing press 
equipment, with teasers and controller. Two 
30-h. p. motors for large presses, with teas- 
ers and controllers, will be dispatched to the 
London “Dally News.“ These shipments will 
de the most important that have ever been 
made from this country to newspaper estab- 
lishments on the other side. 


GATES & RANDOLPH have taken offices 
and warerooms at 13 and 15 Monadnock 
‘Building, on the ground floor, Chicago, form- 
erly occupied by Sargent & Lundy. They 
Are handling the apparatus of the Triumph 
Electric Company, Cincinnati, Ohio, for di- 
rect current work; the Warren Electric 
‘Manufacturing Company, Sandusky, O., for 
alternating work; the Empire Electrical In- 
strument Company, New York, for portable 
switchboard alternating and direct current 
instruments; F. A. La Roche & Co., New 
York, for switchboards, circuit breakers and 
switches; Sterling Arc Lamp Company, New 
York, inclosed arc lamps for all circuits. It 
is the purpose of Gates & Randolph to 
operate a miniature electric lighting plant in 
their new warerooms, using a Triumph mo- 
tor, running a Warren alternator through a 
La Roche switchboard, with Empire instru- 
ments and transformers, etc., with arc and 
incandescent lamps and motors running 
from the same circuit. 


THE COLUMBIA ELECTRICAL SUPPLY 
COMPANY opened its new headquarters at 
93 Liberty Street, New York City, on June 
2ist. The establishment at 329 Fourth Ave- 
nue, New York, will hereafter be run as a 
branch store, as will that in Albany, N. Y. 
The new headquarters are admirably located 


in the center o fthe engineering office district 


in New York City and consist of three fioors, 
the ground floor, basement and sub-basement 
each about 100 ft. by 25 ft. in size. The lower 
floors are admirably arranged with bins and 
shelves for the complete stock of lighting 
and telephone supplies and electrical house 
goods which the company will carry, one in- 
genious detail being the inclined racks for 
the storage of moulding. The officers of the 
company are: T. M. R. Meikleham, Presi- 
‘dent; H. P. Douglas, Vice-President; J. 8. 
Dougias, Treasurer; W. B. Dinsmore, Jr., 
Secretary. Two other men well known in 
‘electrical supply circles and now connected 
with the sales department of this company 


are Messrs, Geo. Stanmore and J. C. Moul- 
ton. 


THE MONTAUK AUTOMATIC THERMO- 
STATIC FIRE DETECTIVE CABLE covers 
a field which heretofore, electrically speak- 
ing, has but tentatively been occupied. 
Messrs. Stanley & Patterson, New York. 
among other installations, have recently 
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placed an equipment in the home of Mr. 
Joseph Pulitzer, of the New York World“; 
the firm of Doscher & Hartwell, electrical 
eontractors, among other installations, has 
recently equipped the winter residence of 
Mr. George Taylor, in New York City, and 
also his summer residence on Long Island; 
the Jenney Construction Company, New 
York City, is doing a prosperous business in 
the installation of this cable, and among the 
many Installations made by it may be men- 
tioned the winter and summer residences of 
Mr. A. A. Cowles, President of the Ansonia 
Brass and Copper Company. Among the 
various installations made by the Gamewell 
Auxiliary Fire Alarm Company, the Dundee 
Chemical Works, Passaic, N. J., and the Jes- 
stp & Moore Paper Mills, Wilmington, Del., 
may be cited. 


A UNIQUE FEATURE of the city of De- 
troit, the so-called City of Conventions, is the 
novel welcome extended by the City Council to 
the various conventions which gather there 
during the summer. Across the entire face 
of the city hall, which faces the large square 
known as Campau Place, the center of the 
city, is a large skeleton frame work on which 
is erected a large electrical sign. This sign 
is changed from day to day or as occasion 
arises by the visits of various conventions. 
The signs are very handsome ones and the 
entire work is in the hands of the Michi- 
gan Electric Company, which has contracted 
to furnish 50 changes at a total cost of frame 
and letters of about $1,400 for the season of 
1899, exclusive of the labor of changing the 
signs. This makes the cost approximately 
for each sign about $35 or $40, but after this 
year the average cost per convention will 
be only about $10. The average sign includes 
about 7 four-foot, 54 three-foot and 65 two- 
foot letters, besides punctuation. The cur- 
rent is furnished by the city from its pub- 
lic lighting plant and the average number 
of lamps which is used is between four and 
five hundred of four c. p. each. By this 
method the city extends a direct welcome to 
each visiting convention. When the writer 
last visited Detroit, across the face of the 
city hall was a brightly illuminated sign 
reading Welcome Der Allgemeine Ar- 
beiter bund von Michigan.“ 


CLEMENT & GHARKY.—Mr. Edward M. 
Clement and William D. Gharky have formed 
a co-partnership for the purpose of patent 
solicitation with offices in the Stephen 
Girard Build” 
ing, Philadel- 
phia, and the 
McGill Build- 
ing, Washing- 
ton. D.C. Mr. 
Clement re- 
ceived his 
education at 
the United 
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States Naval Academy and afterward en- 
tered the office of one of the old Washing- 
ton law firms as a student. In 1890 he en- 
tered the U. S. Patent Office as an assistant 
examiner and in 1891 after a year’s experience 
in hydraulics, was sent to the electrical di- 
vision, where he remained for nearly seven 
years. During this time he had charge at 
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different itmes of telephonic and telegraphic 
work particularly, but examined cases in all 
classes. He resigned about a year ago and 
opened an office in the McGill Building, 
Washington. 

Mr. Gharky has been identified with en- 
gineering, chiefly of an electrical nature, 
since his boyhood. He was connected with 
the Edison interests in the early days, and 
served successively with several concerns as 
an engineer. Among others he was with 
the Field Engineering Company, and later 
one of the engineering staff of the Philadel- 
phia Traction Company. In 1897 he was As- 
sistant Superintendent of lines and cables for 


the Union Traction Company, which con- 
trols over five hundred miles of line. He re- 


signed this position to enter practice for him- 
self. 


P & B INSULATING MATERIALS.—The 


letters P & B are so well known to electrical 
engineers and workmen that it seems almost 
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useless to publish any information about the 
materials associated with them. But many 
engineers familiar with P & B compound 
may be surprised to learn how many varied 
materials the Standard Paint Company of 
New York City makes and lists under these 
two mascot letters. P & B ruberoid motor 
cloth for motor curtains, piazza decks, etc., 
is light, durable, odorless and clean to han- 
dle, contains no tar, and is water, acid and 
alkali proof. The P & B insulating tape con- 
tains nothing which will vulcanize under ex- 
posure to the weather or to heat and is 
water-proof, so that it loses none of its 
valuable properties when used in submerged 
or underground work, and the wires will not 
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oxidize or corrode from contact with it. P 
& B armature and field coil varnish gives a 
hard, glossy surface which does not soften at 
any temperature up to 300 degrees. It is ab- 
solutely moisture-proof and has insulating 
properties which prevent it from cracking 
or flaking. Armatures insulated with it and 
P & B insulating paper are highly invulner- 
able. The Standard Paint Company also 
makes P & B preservative paint for coating 
the butts of poles, underground conduits and 
other surfaces which should be prevented 
from rot and decay. The company announces 
that the ruberoid cloth and insulating tape 
are meeting with an unusual demand this 
year. 
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THE CENTRAL STATION OF THE LOUISVILLE ELECTRIC 


A Description of a Comprehensive System 
Generating Alternating, 500-Volt Power 
And Series Arc Current. 


BY GEORGE WILBUR HUBLEY. 


The Louisville Electric Light Company 
was organized during the year of 1883, 
with a capital stock of $100,000. Its first 
installation consisted of an arc lighting 


LIGHT COMPANY. 


The present officers of the company are: 
A. H. Barret, President and General Mana- 
ger; Harry. Bishop, Vice-President; and 
J. H. Gilbert, Secretary. 

The present plant of the Louisville Elec- 
tric Light Company, which was built dur- 
ing the years 1890-1891 by Drach and 
Thomas as architects, is located on Maga- 
zine Street, between Fourteenth and Fif- 
teenth Streets, Louisville, Kentucky. It 


manner being called upon for strength or 
support, other than its own weight. 

The main building proper is a three- 
story structure, one hundred and forty feet 
in length, sixty-five feet in width and 
sixty-five feet in height. To the east, ad- 
joining this building, are the boiler room 
and coal storage rooms, which form a 
two-story structure of similar construc 
tion. On the north end of the main build 


FIG. 1.—THE FOUR DIRECT COUPLED CORLISS ENGINES AND ALTERNATORS IN THE NEW ENGINE ROOM. 


plant, having one 150 h. p. engine of the 
Corliss type, and six 20-light ‘United 
States” low-tension arc dynamos. During 
the year of 1892 the old Brush Electric 
Company of Louisville was absorbed and 
to-day, as the outcome of the original 
equipment, the plant is of such propor- 
tions as to represent an investment of 
about one million dollars. 


consists now of the original structure 
with an extension which has been re- 
quired by the increasing business. The 
construction of this building is worthy of 
note, being strictly fire-proof and of iron 
girder and column arrangement such that 
the entire weight of the building and its 
contents is supported by the fron columns 
from foundations, the brickwork in no 


ing the extension of the plant adjoins, 
forming the addition used exclusively for 
direct-connected generators. This addi- 
tion is constructed of similar materials as 
are used in the other buildings, with 
which its appearance harmonizes well. 
This new building measures one hundred 
and fifty-six feet in length and fifty-four 
feet in width, and the entire interior is 
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one spacious room, open to the ridge pole 
of a trussed slate roof, which is sixty-two 
feet above the floor of the plant. 

Although this station was constructed 
about eight years ago it can undoubtedly 
Jay claim at the present day to being one 
of the most substantial and complete cen- 
tral stations in this country. In fact the 
solutions of the problems in its original 
construction, under the direction of Mr. 
A. H. Barret, by whom its main features 
were designed, give it a place among the 
first of modern central stations, as judged 
from an engineering standpoint. 

The station has no architectural preten- 
sions, being of plain brick and iron gird- 
ers on masonry foundations. The most 
striking exterior feature is the immense 
octagonal brick chimney, two hundred and 
fifteen feet high, with a base twenty-two 
feet square, and an inside diameter of 
thirteen feet. 


THE COAL HANDLING EQUIPMENT AND 
BOILER DEPARTMENT. 

The most important labor saving ap- 
pendages to the station are the coal ele- 
vators and conveying apparatus. This 
apparatus, manufactured by the Jeffrey 
Manufacturing Company of Columbus, 
Ohio, was placed by Grainger and Com- 
pany, of Louisville, Kentucky, and con- 
sists of four endless sprocket chains with 
buckets every third link, which hoist the 
coal from a pit below the level of the 
boiler room floor to a height of fifty feet, 
from which it is conveyed by endless belts 
to points convenient over coal hoppers 
feeding the boilers. These elevators and 
belts are driven by a 15-h. p. C. & C. 500- 
volt, direct-current motor, which is lo- 
cated in the dynamo room and there con- 
trolled, with an additional switch in its 
circuit placed in the boiler-room, to be 
used in case of emergency. 

A fifth elevator, similar to those used 
for hoisting coal, is used for hoisting and 
loading ashes to car from basement. The 
weights of coal and ashes are carefully 
registered by large Fairbanks scales, and 
a daily record is kept of the same. The 
general arrangement of the coal handling 
equipment is most complete, and has 
proven in the service of the past eight 
years to be highly satisfactory in all re- 
aspects. : l 

Eight boilers of the water-tube Babcock 
and Wilcox type, with triple drums, are 
used. The normal rating is 300 h. p. each, 
on the basis of an evaporation of thirty 
pounds of water per horse power hour. 
The boilers are fitted with Roney stokers 
and furnaces and deliver gases to the 
chimney through a fiue, lined with fire 


brick, which is eight feet six inches by 


seven feet six inches in section. 

The boiler drums are covered with two 
inches of magnesia covering, and all 
steam and hot water pipes are also cov- 
ered with similar material. 

Fig. 3 shows a view from the south end 
of the boiler room, showing the railroad 
switch, the coal pits, the coal elevators 
and a portion of the boilers with their 
coal hoppers, stokers, etc. The stokers 
are at the present time operated by small 
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Kriebel single-cylinder, vertical engines, 
but these are soon to be displaced by elec- 
tric motors, which, for auxiliary work in 
the station, have proven more economical, 
reliable and satisfactory. 

The coal used is nut and slack from 
mines in Eastern Kentucky, operated by 
the Central Coal and Iron Company, and 
is a grade averaging about 11,000 B. T. U. 
However, the economy with this coal has 


proven good, due to its use with mechani- 
cal stokers and a careful study of its com- 


bustion under the best conditions. 

A special feature of the boiler depart- 
ment is the very complete system of pu- 
rification of feed water. The water sys- 
tem of the station will be more fully de- 


scribed later on in this article, but the 


method adopted for purification of boiler 
feed water appeals for special mention. 
The “raw” water contains about fifty-four 
grains per gallon of foreign matter con- 
sisting principally of carbonates of cal- 
cium and magnesium, making its use for 
steam purposes prohibitive. Originally, 


three Hoppes live-steam purifiers of 1000 


h. p. each were installed; and an ad- 
ditional system of water purification, 


‘ 
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as manufactured by the We-Fu-Go Com- 
pany, Cincinnati, Ohio, was added, and is 
used in conjunction with the Hoppes pu- 
riflers. ; 

The following is a brief outline of the 
pracess of treatment by this combined ap- 
paratus: The raw water is pumped from 
the hot well, after having been used for 
condensing purposes, to a tank of 40,000 
gallons capacity. It is then treated at its 
hot-well temperature (110° F.) by chemi- 
cals in a simple and practical manner. 
After the water is allowed to settle from 
four to six hours, it has been clarified and 
purified. From the tank it passes through 
an automatic valve into a gravity filter of 
quartz, and then is pumped by the boiler 


feed pump into the Hoppes purifiers, and. 


thence by gravity feed supplies the boil- 
ers, 

Fig. 6 shows a view of the We-Fu-Go 
purifying system. Two tanks are used, 


each of 40,000 gallons capacity, which give 


a total capacity of 160,000 gallons of water 
per day (allowing six hours for treat- 


ment and precipitation per tank). Two 


duplex steam-driven pumps, manufact- 
ured by the Gordon Steam Pump Com- 
pany, Hamilton, Ohio, are used for wa- 
ter feed for boilers. 
ENGINE DEPARTMENT. 
This department consists of two divis- 
ions, known as the new and old engine 
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rooms, according to their priority; they 
are connected by an opening at the north 
end of the old engine roum. 

A 20-in. main steam line extends the 
full length along the eastern side of the 
old engine room and enters the addition, 
connecting with another line of the same 
size, extending the full length of the 
southern side of the new engine room. A 
duplicate 20-in. main steam line parallels 
the first line the full length of the old 
engine room, and this line is intercon- 
nected with the first line, and by means 
of valves provides against interruption in 
case of any accident or emergency that 
might arise, or in case of necessary re- 
pairs on steam lines. By such arrange- 
ment the main steam lines of the station 
are sub-divided into five independent sec- 
tions that may be operated independently 
or collectively, as circumstances may dic- 
tate, thus giving great flexibility in the 
operation of the steam distributing says- 
tem. These steam lines are supported 
about twenty feet above the level of the 
fioor of the engine room by cast-iron col- 
umns from foundations in the basement. 

Each boiler supplies steam at 160 Ibs. 
per sq. in. pressure ta the main steam line 
by an 8-in. steam pipe, connected into an 
angle valve placed in the engine room. 
All steam pipes and fittings are extra 
heavy and of special construction. 

In the first main steam line is a hame 
mered copper expansion joint of special 
construction, which is probably the larg- 
est expansion joint ever installed. A 
sketch of this expansion joint showing 
dimensions, etc., is shown in Fig. 2. This 
joint was constructed entirely of copper, 
hammered to a gauge thickness of one- 
fourth inch, and has a total weight of 
1500 lbs. It was put through most ge 
vere tests previous to being placed, usder 
guarantee to withstand such test condi- 
tions. | 

Each engine is connected with the main 
steam line by an 8-in. pipe, with its own 
valve in addition to the throttle valve at 
the engine. The entire system of high- 
pressure steam lines is relieved of all wa- 
ter ffom condensation by a complete sys- 
tem of “bleeders” that are connected 
with the Holly system, which returns this 
water at nearly boiler temperature to the 
boilers. The condensation of the low- 
pressure steam lines is trapped and 
drained to a receiver in the basement. An 
automatic valve, operated by the water 
level in this receiver, controls a small 
pump which pumps water at.almost steam 
temperature back to the boilers. 

All engines are operated condensing, 
and the supply of water for this purpose 
is approximately two million gallons per 


day. In à pump well, forty feet below 


the condensers, is installed a duplex con- 
densing pump, made by the Gordon Steam 
Pump Company, and with a rated ca- 


pacity of 2,500,000 gallons per day. The 


supply of water is obtained from a deep 
well adjacent to the pump well, and of 
the same depth. Thirty 8-in. tubes have 
been sunk to a depth of thirty feet below 
the level of the pump, or a total distance 
of seventy feet below the surface. The 
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water is pumped to reservoirs of a total 
capacity of 150,000 gallons, which quan- 
tity is at all times maintained in reserve 
in case of emergency or breakdown. 
Three 20-in. & 40-in.x48-in. 68 r. p. m. 
and one 12-in. & 24-in.x36-in. 78 r. p. m. 


FIG. 8.— VIEW OF COAL ELEVATORS, ETC., IN BOILER ROOM. 
FIG. §.—THE 500 H. P. DIRECT CURRENT MACHINE. 


Hamilton-Corliss tandem compound en- 
gines, manufactured by the Hooven-Ow- 
ens-Rentschler Company, of Hamilton, 
Ohio, are employed in the old engine room. 
The three large engines are connected by 
three-ply 60-in. Munson belts, each to its 
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respective line of jack shafting, located 
on the third floor of the building. The 


third line of jack shafting is divided into 


two sections by a main friction clutch 
coupling. 
To one of these sections, from which the 


“all day” dynamos are operated, the small 
engine is connected by a two-ply 30-in. 
Munson belt to a special “quill” pulley. 
These engines operate condensing, each 
having its own condenser and air pump, 
which is direct-connected to the engine. 
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In addition to these three individual con- 
densers these engines are each connected 
with one main condenser and pump, of 
ample capacity for the three, manufact- 
ured by the Dean Brothers Steam Pump 
Works, Indianapolis, Indiana. This main 


rey 


FIG. 4.— VIEW UF OLD ENGINE ROOM. 
FIG. 6.—THE WE-FU-GO WATER PURIFIERS, 


‘condenser is located in the basement un- 


der the old engine room and is provided 
for emergencies and the failure of the in- 


‘dividual condensers. 


The three lines of shafting are located 
on the third floor of the main building. 
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and directly over the old engine room. 
These countershafts are each fifty-four 
feet in length and seven inches in diam- 
eter, and are supported by eight large pil- 
low block journal bearings. Each shaft 
is equipped with its engine pulley, with 
a 62-in. face and 48 ins. in diameter; also 
twelve pulleys, 52 ins. in diameter and 


12% ins. face, these small pulleys being. 


loose on the shaft and controlled by fric- 
tion clutches. The shafting and its equip- 
ment were manufactured by the Falls 


Rivet and Machine Company of Cuyahoga 


Falls, Ohio. | 

The lubrication of the shafting is ac- 
complished by a system of gravity feed, 
the oil flowing through piping from a tank 
placed above the shafting. The oil, after 
passing through the bearings, etc., passes 
through pipes to a cistern on the first 
floor. From this cistern it is pumped 
constantly to the tank above. The oiling 
arrangements on the engines are such that 
oil used is drained to reservoirs, which 
at regular intervals are emptied into fil- 
ters, and in this manner the same oil is 
used without much waste. The engine 
cylinders are lubricated by the use of 
Rochester lubricators, which have advan- 
tages over other methods, being positive 
in feed and economical in use of oil. 

In the southwest corner of the old en- 
gine room is a Crane elevator of six thou- 
sand pounds load capacity, used exclu- 
sively for freight. This elevator at pres- 
ent is operated by steam, but in the near 
future the engine will be displaced by an 
electric motor, for obvious reasons of 
economy. Fig. 4 shows a view of the 
eastern side of the old engine room. 


As the new engine room is entered from 


the old engine room, the impression is 
one of awe, and the contrast is most 


marked. Here the massive engines, with 


their direct-connectéd ` ‘generators, plainly 
mark an epoch in electrical, engineering, 
as relates to design and construction of 
the central station. . BnS 

Near the entrance is the McIntosh and 
Seymour vertical cross- compoùnd: engine, 
18 ins. and 36 ins. by 36 ins., speed 100 
r. p. m. On its shaft, direct-connected, 
is a General Electric 400-kw, 500-volt, di- 
rect-current generator. Immediately fac- 
ing this machine to the north is an Allis- 
Corliss horizontal cross-compound en- 
gine, to which is direct connected a West- 
inghouse 400-kw., 500-volt d. c. generator. 
These machines are used for the supply 
of 500-volt power service of the station 
during’the day. The all-night service is 
supplied by a 75-kw. United States 500- 
volt generator, belt driven from counter- 
shafting in the main building. Fig. 5 is 
an engraving of the Allis-Westinghouse 
combination. 

In line with this Allis engine are four 
Allis-Corliss cross-compound horizontal 
engines, each direct connected with a 500- 
kw. Westinghouse alternator. These ma- 
chines supply single-phase alternating 
current at 2200 volts, primary potential. 

As these four engines with their alter- 
nators are exactly alike, the description 
of a single unit will suffice for all. The 
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engines are each astride of their genera- 
tors—that is, the low-pressure cylinder, 
guides and crank shaft are on the collec- 
tor or commutator side of the generator, 
and the high-pressure cylinder, etc., are 
on the other side. This arrangement 
eases the bearings, avoids flexural strains 
on the shaft and tends to smooth and easy 
operation. Steam is supplied to the high- 
pressure cylinder of these engines 
through 8-in. steam pipes connected to 
heavy 20-in. mains running the full length 
of this room, as previously described. 
Each engine has its own independent 
steam-driven air pump and condenser of 
Reynold’s vertical type. For the common 
Overflow a 16-in. cast-iron hub pipe is 
laid beneath the cellar floor, opening into 
the hot well in the basement. 

For handling the large and heavy ap- 
paratus described is a ten-ton Phoenix 
-traveling crane, which permits of the 


convenient and ready handling of appara- 


tus during necessary repair work, or for 


the purpose of erecting or dismounting. 


The floors of the engine rooms are of cast- 
iron plates set on iron girders, which pre- 
sent a clean and neat appearance, em- 


bodied with great strength, as well as be- 


ing convenient for access below or around 


machinery. 
The engraving, Fig. 7, shows a general 


view of the interior of the new engine 
room, taken from the west end of the 
building, and Fig. 1 shows a similar view, 
taken from the eastern end of the build- 
ing, in which the details of these engine- 
generator units are more clearly defined. 


DYNAMO DEPARTMENT. | 
The dynamo department occupies the 
entire second floor of the main building. 
However, this room properly should’ be 
termed the ‘are. department, as it is now 
used almost. exclusively for the arc dyna- 
mos, switchboards, ete. . 
Two Westinghouse multipolar 250-volt 
d. c. exciters are provided for the excita- 
tion of the alternators;. however, one of 


these is of ample. capacity to take care of 


all four alternators, and: the second one 


is provided for emergency or in case af 
These machines are belt driven 


‘accident. 
from jack shafts and their location is so 
arranged that one.operates from the shaft 
used for day service“ load, and the other 
one from shaft used for “night service” 
load. This arrangement furnishes two 
distinct sources of power, and admits of 
load being relieved from time to time: be- 
tween the two exciters. 

The switchboard for the alternators is 
located in the northwest corner of the dy- 
namo room, and is quite elaborate in its 
construction. A special feature of this 
board is the double-throw, double-pole 
circuit switches, which are of special de- 


sign, with magnetic “blow-outs,” for in- 


stantaneous breaking and change over” 
of circuits. The arrangement of all live“ 
and moving parts of this high-tension 
board is such as to have them back of the 
board, and on the face of the board ap- 
pear only the face plates, plugs and han- 
dles necessary for their control. Flexible 
cables and plugs are used for connections 


‘marble, supported by iron frame. 
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of circuits to generators. All danger is 
eliminated, and control of operation is fa- 
cilitated by these systematic arrange- 
ments. 

The engraving, Fig. 8, gives a view of 
this switchboard before it was placed in 
regular service. 

The power switchboard is located in the 
center of the west side of the dynamo 
room, and is constructed of Vermont“ 
This 
switchboard is employed in the control of 
the 500-volt and the 220-volt circuits, of 
which there are five of the former and 
three of the latter. The three 500-volt 
generators described are connected to bus 
bars on this board, and the 220-volt cir- 
cuits are supplied with current from two 
Westinghouse mule poler dynamos of the 
“Kodak” type. 

Twenty 80-light and one 125-light Wood 
arc dynamos and three 65-light Brush arc 
dynamos comprise the arc lighting equip- 
ment of this station. These dynamos, ag- 
gregating a total capacity of 1920 ar- 
lamps of nominally 2000 c. p. each. ar 
operated at a constant current of 9.6 am 
peres. The arc dynamos are each belt 
connected with a loose pulley, controlleé 
by friction clutch on line of jack shaft- 
ing. Each machine is independently con- 
trolled by means of lever arm extensions 
from the friction clutch of its “driver” 
pulley. Each of these pulleys is also pro- 
vided with a braking device, controlled 
from, the dynamo room by an extended 
lever arm. This device was specially de- 
signed for this ‘station, and insures posi- 
tiveness and quick action in stopping of 
the pulley and its dynamo, when neees- 
sary. 

The are switchboard is located in the 
center of the south end of the dynamo 
room. An interesting feature of this 
switchboard is the testing appliances, 
which are of the company’s special design. 
These consist of a recording voltmeter, 
calibrated so that a reading as high as 
6500. volts may be registered, and a re- 


7 cording ammeter registering continuously 


the current on the circuit. This ammeter 
and voltmeter are connected by means of 
plugs and flexible cables into the circuit, 


and a continuous record of volts and am- 


peres is registered on a chart. The “Bris- 
tol” instruments are used in this appli- 


‘cation. These daily records on charts are 
kept on file. 


The ‘practical value of these 
arrangements are obvious. | 

In addition there are for testing pur 
poses plugs for connection of magnetos to 
indicate open or closed circuits on lines, 
by means of which hourly records of con- 
dition of lines are obtained. Also, a plug 
connection is provided to a lamp board, 
consisting of eighty 100-volt incandescent 
lamps in series, for testing and indicating 
grounds on circuits. By such method the 
extent and approximate location of a 
ground can be ascertained. 

The eighty 100-volt incandescent lamps 
in series are so connected with an 80-point 
sliding contact switch that all or any 
number of the lamps may be thrown “in 
series“ across thé circuit to be tested. In 
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FIG. 7.—A VIEW OF THE NEW ENGINE ROOM, SHOWING THE}FOUR ALTERNATORS DIRECT COUPLED TO CORLISS ENGINES. 
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the use of this lamp beard for testing of 
grounds, one terminal of the lamp board 
is connected to ground and the other ter- 


minal to the side of the are circuit that is ` 


grounded, with all 80 lamps in series. 
Then the switch of lamp board is turned 
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cates the total voltage of ground, and 
consequently its relative location from 
station. l 

Fig. 9 gives a partial view of the arc 
department, taken from an elevation in 
the southeast corner of the room. 
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pose, by means of a Crane automatic air 
pump. This receiver is connected by pip- 
ing to convenient points in various de- 
partments of the station, and such ar- 
rangement greatly facilitates and insures 
thoroughness in this essential work. A 


FIG. 8.—THE SWITCHBOARD OF THE ALTERNATING GENERATOR. 
FIG. 9.—THE ARC DYNAMOS BELTED TO COUNTERSHAFT ON FLOOR ABOVE. 


gradually, cutting out lamps in test board 
until the remaining lamps are brought 
up to candle power, 100 volts per lamp; 
then the product of number of lamps 
burning on test board by 100 volts indi- 


For cleaning and blowing out the dust, 
etc., from dynamos and other apparatus, 
an air blast with a pressure of 20 lbs. per 
sq. in. is used. This air pressure is main- 
tained in a receiver, erected for the pur- 


whistle used for signaling purposes be- 
tween the engine and dynamo depart- 
ments is also operated by this air pres- 
sure, and its further application will prob- 
ably be made in blowing tubes in boilers, 


AVGUST, 1899. ]} 


although under the present practice, steam 
is employed for this purpose. 
REPAIR AND TESTING DEPARTMENT. 


On the third floor of the main building 
are located the repair and testing rooms 
of the station. These departments have 
had special and most careful attention, 
and have developed into much Importance 
by the economies derived therefrom. Such 
work is conducted directly under the per- 
sonal supervision of the superintendent. 

All repair work of the station, as well 
as reconstruction work, is most efficiently 
handled. The combination of repairs and 
testing, under a complete system, has re- 
sulted in many improvements being 
adopted, and consequent reduction in 
cost of operation as well as maintenance. 
General repairs are made on armatures, 
transformers, arc lamps, meters, etc. Un- 
der the systematic plan adopted, periodi- 


cal attention is given to these details, and 


a general inspection, cleaning, reassem- 
bling and testing complete is made at 
regular intervals on all apparatus em- 
ployed, thus accomplishing the desired 
condition of maintaining apparatus up to 
a standard, and having records of its ex- 
act condition. 

The testing department is a special and 


important feature of the station, being de- 


signed in view of practicability and sim- 
plicity. The testing work of the station 
is done with much facility, being reduced 
to a mechanical basis of work. Currents 
for testing purposes as high as 10,000 volts 
and 1000 amperes can be readily obtained. 
All apparatus, details and supplies em- 
ployed in the station work are tested un- 
der requirements as set forth in specifica- 
tions. Some years ago this station adopt- 
ed this policy in purchasing new appar- 
atus and supplies. All testing is con- 
ducted in this department with the excep- 
tion of incandescent lamp tests, which are 
made at the general offices of the com- 
pany, where a standard Bunsen photo- 
meter is located, 

The pressure of 10,000 volts and cur- 


rents of 1000 amperes mentioned are ob- 


tained by transformers from alternating 
lines; however, the station also is 
equipped with direct current for testing 
purposes within limits of 550 volts e. m. f. 
and 750 amperes current, and in handling 
such currents water rheostats are em- 
ployed, as well as a novel and specially 
constructed resistance board consisting of 
432 14-in.x12-in. carbons. 


The carbons are arranged in horizontal | 


rows of nine carbons to each row and 
forty-eight rows. The connections be- 
tween carbons are made by lead terminals 
moulded on each end of carbon, and the 
various rows are connected in multiple or 
series as desired by flexible cables to bus 
bars running vertical on the resistance 
rack. Each carbon has resistance of .11 
ohms, making a total resistance when all 
are connected in series of 47.52 ohms. By 
the various combinations that can be 
made in connection on this improvised 
testing rack, it has proven a most conve- 
nient and valuable adjunct in testing de- 
partment. The carbon resistance will 
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withstand extremely high temperature, 
and another advantage is its low temper- 
ature coefficient. 
STOREROOMS, OFFICE, ETO. 
The balance of the space on the third 


floor of the station is occupied by store 


rooms and the superintendent's office. 
The station office fills a position of im- 
portance in the plant, and emanating from 
this department the complete control of 
the comprehensive system described is 
maintained. Recording instruments of 
various kinds for registering pressure of 
steam, amperes and volts on various cir- 
cults are employed, furnishing daily reg- 


istered actual records of the station oper- 


ation. These are carefully preserved, in 
addition to the compiled data carefully 
and systematically recorded and filed 
from day to day. 


DISTRIBUTION SYSTEM. 

The overhead distributing system is of 
a high standard of excellence in its con- 
struction, insulation and general appear- 
ance. Some conception of its magnitude 
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may be appreciated by the brief state- 
ment that this distribution system em- 
ploys in main feeder lines a total length 
of about 400 miles of copper wire, the al- 
ternating service using about 60 miles of 
No. 00 and No. 0000, power service about 
70 miles of No. 00 and No. 0000 feeders, 
and the arc service about 280 miles of No. 
4 lines. F 

Many special features in details of line 
construction, arc lamp suspension and 
banking of transformers are of interest, 
but lack of space prevents detailed de- 
scriptions of these points. The high 
standard of construction and mainten- 
ance of lines attest the capabilities of 
Mr. W. O. Smith, under whose direction 
and charge this important work is con- 
ducted. 

In conclusion, apologies are made for 
some of the engravings illustrating this 
article, owing to the photographs having 
been taken at the time of reconstruction, 
when much temporary work existed, de- 
tracting from the appearance which the 
station presents at the present day. 


BY HARRY N. GARDNER 


It is doubtful if in any branch of elec- 
trical application more complex problems 


- have confronted the engineer than in that 
of work in mines, especially in the coal 


fields. Particularly can this be said of the 
anthracite region of Pennsylvania. 

These problems, much more than those 
of many others applying to industrial 
electrical engineering, have presented 
conditions difficult of solution, influenced 
by commercial antipathies, ignorance and 


specializing each of these fields has al- 
ready presented enough questions to de- 
mand its specialists. 

The advantages of the use of electricity 
in various ways in coal mining are as cer- 
tain as in any of the other larger fields; 
only the proportionate saving is not so 
great, the advantages are less marked and 
the prejudices to overcome have been 
greater. . 

With the adoption of electricity on 
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prejudice, and hostility of labor interests. 
And the strictly engineering questions 
that have had to be solved have been 
more numerous than in almost any other 
one field. In many ways they combine 
the conditions met with in the use of elec- 
trical power in mills, electric lighting and 
electrical railroading; and in this age of 


street railrdads about the only class of in- 
dividuals to be injured was the horse rais- 
ers, particularly on the vast Western 
ranges. And it was not until electric cars 
were whizzing through the streets of most 
American cities, and they suddenly found 
that there was no market for their thou- 
sands of horses, that the horse raisers re- 
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alized their danger; and it was then too 
late to even try to stop the advance of the 
new power. 

Many farmers in the middle west engage 
in raising mules for mine use, and there 
are mule dealers who buy the animals of 
the raisers and sell them to the mine 
owners. These men, strange as it may 
seem, have undoubtedly succeeded in do- 
ing much to impede the introduction of 
electricity into the mines. Some of these 
dealers have made fortunes in this line 
of trading, and are closely related to lead- 
ing coal operators or superintendents of 
company mines, and their influence in 
preventing the advance of an improve- 
ment that would ruin their business has 
been greater than might be supposed. 

Another thing that has deterred many 
individual operators from installing elec- 
trical plants is the large first cost. Dur- 
ing the past six years the individual coal 
operators have been so held down by the 
transportation companies that their prof- 
its have been less than they desired. And 
it is difficult to persuade a man to install 
a $10,000 plant, partially as an experi- 
ment, at a time when his profits are fall- 
ing off. ad l : 


The conditions vary greatly and it is 


certain that in some mines a great saving 
could be affected by the introduction of 
electricity, while in others small economy 
would result. Inasmuch as the success of 
electrical operation has not been as great 
in some mines as was anticipated, all 
mine owners are slower to take advantage 
of the improvement than they would 
otherwise have been. 

Again, the operators who have found a 
substantial saving in this method of oper- 
ation are loath to give out information 
concerning the cost. And should inquiries 
be made, they strive to disparage the sys- 
tem the use of which they are content to 
continue. 

Many of the mines are operated by 

steam railroad companies, and there is a 
natural feeling of hostility to electric 
traction on the part of managers of these 
companies that has had its influence in 
retarding the introduction of electricity 
into the mines. 
Each of these causes is small in itself; 
but taken in the aggregate, they have ex- 
erted an influence felt to such an extent 
that at present only about twenty-five out 
of several hundred mines in the Carbon- 
dale, Scranton and Wyoming districts 
have electric plants to assist in their 
operation. The fact that more operators 
than ever are now figuring on such plants 
and that companies with several mines, 
where sample plants have been installed, 
are planning for others, seems to promise 
well for this branch of the electrical in- 
dustry. 

From the strictly engineering stand- 
point, one of the first questions presented 
in this branch of work is to design spe- 
cial machinery that will be of use and 
stand abuse; for in hardly any other 
place is electrical machinery subjected to 
harder usage than in mining work. 

The generator, particularly where elec- 
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trical haulage is used, must be so de- 
signed that it will stand all manner of 
sudden changes from no load to a heavy 
overload. The dancing of an ammeter 
needle in a railroad power house is slight 
compared to one in a mining plant, partic- 
ularly if two locomotives are used, and 
the dynamo is run from no load to a 
heavy overload and back again in a few 
seconds. | 
Fuel for steam generation for mine 
work is considered to cost nothing, so 
that economy in steam generation is the 
last thing thought of. And the steam 
traps of boilers and engines that are oper- 
ated in many places are enough to bank- 
rupt any firm that had to pay for coal. 
The unwritten law of mine operation is 
founded on dirt. It is impossible to keep 
anything clean around a mine or coal 
breaker; and no operator would consider 
the wheels of his industry properly mov- 
ing unless they were hidden in coal dust. 
The first thing that the electrical engi- 
neer has to figure on is the location of his 
generating plant. Some mine owners, 
who will pay $3,000 a year for board and 


A MOTOR-DRIVEN DRILL, 


a suite of rooms at a fashionable hotel, or 
$50,000 for election to Congress, will hesi- 
tate about putting up a $200 wooden 
building for an electric power house, try- 
ing instead to locate the plant in a dirty 
corner of the boiler room or shaft house, 
and run it from the old unsteady engines 
already in use. A building or room for 
the generating plant being secured, the 
engineer next has to plan on the voltage 
to be used. 

In mines where electric haulage is used 
mules have to assist by bringing out cars 


form the chambers to the main gangways. 


Most mines are low, and the mules, men 
and boys are liable to come in contact 
with the trolley wire. For this reason, if 
the distance will permit, most engineers 
prefer a 220 or 300-volt plant. Should the 
increased cost of copper for a long trans- 
mission line make it necessary, a 500-volt 
current is used. 

Strange as it may seem, however, about 
as many mules have been killed on cir- 
cuits operated at 220 as at 500 volts. One 
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case of such electrocution on a 220-volt 
circuit in a Carbondale mine afforded 


much satisfaction to the mine employees, 


if not to the owners. A particularly vic- 
ious mule had a habit, when mad, of biting 
whatever she could get hold of. If a man 
or boy was not handy, she would seize 
anything else. One day, while the driver 
boy was whipping her, the only thing that 
she could reach to bite was the trolley 
wire over her head. She seized that, set- 
tled back on her haunches, and without 
being able to spit out her mouthful, slow- 
ly burned to death. 

When the “juice” is first turned into a 
mine, the employees usually give it a wide 
berth. The feeling of fear soon passes off, 
however, and the men get so that they lit- 
tle mind an occasional shaking up, even 
from a 500-volt circuit. In mines 
where 220 volts are used, the driver boys 
goon find a peculiar use for the current. A 
piece of wire, insulated for handling, but 
bared at the ends, and with one end bent 
so that it can be hooked over the trolley 
wire, makes a good substitute for the 
cruel “blacksnakes” which they unmerci- 
fully apply for accelerating mule speed. 
The manual labor of pricking up a mule 
with the end of the wire is less than by 
wielding the whip, and the sport afforded 
is much greater. 

The transmission line combines many 
of the problems of interior wiring and ex- 
terior line work. Running the line from 
the generating point to the head of the 
shaft or mouth of the slope is much the 
same as ordinary line work. But the line- 
man or wireman who has run 4-0 feeders 
around steam pipes and up an ordinary 
elevator shaft appreciates something of 
the work required to run such a line down 
a 300 or 400 foot shaft into a mine. 

In this work frequently too little care is 
used in properly placing the lines, and the 
grounds from improper insulation detract 
from the later working of the system. It 
is usually possible to attach ordinary 
wooden brackets to the shaft timbers for 
supports, and the regular petticoat glass 
Insulators are used. 

As soon as the foot of the shaft is 
reached plans have to be made for run- 
ning the wires along the sides or roof of 
a coal or rock tunnel, and this necessi- 
tates a large amount of drilling and plug- 
ging. 

In all mines a gutter-like waterway is 
dug or blasted out at one side. The mules 
and men always walk in the middle or at 
the other side of the tunnel. It is accord- 
ingly customary to run the transmission 
line along the side or roof of the mine, di- 
rectly over the waterway. The trolley 
wire is also suspended from the roof at 
the extreme corner over the waterway; 
and for this reason the trolley poles of 
mine locomotives are placed at one side. 

Supports for the wires are fastened into 
the rock or coal every twenty-five or fifty 
feet, according to the contour of the mine 
walls and roof. Two holes are drilled for 
each wooden support, and different kinds 
of wooden and metallic plugs have been 
devised for fastening these blocks to the 
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walls. Sometimes ordinary wooden plugs 
are used, and the blocks are screwed up 
with lag bolts. The more satisfactory 
method is by the use of a special split 
taper iron plug. 

Either heavy porcelain or glass insula- 
tors are fastened to these supports for the 
feeder wires, and the trolley wire is fast- 
ened to the blocks by means of the ordi- 
nary bell insulator trolley support. The 
rails are bonded the same as for surface 
traction for the return current. 

The motor of a mine locomotive has to 
be constructed to stand even more heavy 
use and abuse than fhe ordinary street 
car motor. There is always much mois- 
ture in a mine, and the fine coal dust, 
everywhere encountered, is most pene- 
trating, and is liable at all times to cause 
trouble to commutator or armature wind- 
ing. 

One work in which electricity has been 
found most efficient in the mines is for 
pump operation. It is much more easy to 
run a line of feeder wire than half a mile 
or a mile of steam piping; and the elec- 
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od has been little employed for general 
mine lighting. 

Electric drills have been found to great- 
ly reduce the cost of driving tunnels in 
mines where it is necessary to remove 
much rock, as is frequently the case. 
For drilling in coal, a hole can be driven 
by hand nearly as fast as it is possible to 
move and set up the drill, either method 
requiring the services of two men. The 
drill motor has to be entirely encased in 
iron, and made so that it can be dragged 
over rocks and mud in the most careless 
manner. 

Even with the protected motors em- 
ployed: for all kinds of mine work, it is 
easy for employees, who are opposed to 
this system, to produce accidents with a 
frequency that has a discouraging influ- 
ence on the introduction into mines of 
this power. Mine employees have looked 


upon the introduction of electricity into 
mines with much suspicion, fearing that 
it means the reduction of the working 
force. It is to electric drills, where used 
for rock work, that the most objection is 
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some changes to the circuits in the mines. 
There were frequent breaks to the wires, 
caused either through accident or intent 
of prejudiced laborers. Wherever it was 
necessary to make a splice, this “‘electric- 
jan“ found it was much easier to make a 
“flying” one by simply bending the ends 
of the wires and hooking them together. 
In a few months these “fiying connec- 
tions” in the feeders were numerous. The 
pressure used was 220 volts, and the end 
of the tunnel was some distance from the 
foot of the shaft, so that the increased re- 
sistance of these poor connections result- 
ed in a large voltage drop, and it was im- 
possible to make the locomotive draw as 
many cars as it should. The attempt to 
draw a full load necessitated the use of 
so much current, at the reduced pressure, 
that the locomotive armature was burned 
out. 

This “electrician” had secured the posi- 
tion on the representation that he could 
rewind any of the small armatures that 
might be burned out. Before his services 
were dispensed with he started to make 
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tric motor has been found a much more 
trusty operator of mine pumps than the 
small steam engines commonly employed, 
especially where the pump runs part of 
the time on air; and they perform their 
work with much less attention. 

It is necessary to frequently change the 
location of pumps in mines. The pump and 
driving motor are accordingly mounted 
on a small car and by an easy change of 
feeder wires they can be drawn to any 
part of the mine and left to perform their 
work without attention. In a mine some 
time ago visited one of these small mo- 
tors was found out near the end of the 
tunnel, far from the point where the 
nearest workman was employed. The 
only attention that it received was a 
monthly olling. 

Electric lighting has been employed in 
many mines to light certain parts of the 
main tunnels. The lamps are run in se- 
ries, the number in a series depending on 
the voltage employed. The safety of elec- 
tric lighting over the ordinary miner’s 
lamp, for mines where fire damp is en- 
countered, has been urged; but the meth- 


l made. And it is these machines that are 


the most liable to develop faults. Two 
men with such a drill can sometimes do 
the work of six men by the old method. 
And it is easy for a drill motor to be 
burned out, the drill broken or bent, or 
some other accident happen to the imple- 
ment that will incapacitate it for service. 

One cause that has helped to keep elec- 
tric mine service from being as efficient 
as it would otherwise be is the manage- 
ment to which such plants are subjected 
after being installed. It frequently hap- 
pens that a young man, who has had just 
enough experienec as a helper to cause 
him to call himself an “electrician,” is 
employed to take charge of the electric 
plant. He is employed because he will 
work for $40 or $50 a month, when a com- 
petent man would cost $60 or $75; and he 
is expected to attend to the running of 
the dynamo and make all repairs to the 
machinery or lines. 

The work of one such “electrician” in a 
mine in the Lackawanna valley will illus- 
trate the practical working of such econ- 
omy. It had been necessary to make 
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such repairs, with the result that his suc- 
cessor found three dismantled small mo- 
tors, the armatures of which he had tried 
to wind without success. 

The employment of a competent man as 
electrician of this plant soon demonstrat- 
ed that it was not the fault of electricity 
itself that had caused the mine owners 
to look upon the system almost as a fail- 
ure. 

— eee 


Automobiles for Mall Collection. 


The Postmaster of Buffalo, N. Y., has ex- 
perimented with a borrowed automobile 
trap in the collection of mails from letter 
boxes. One route 18 miles in length with 
40 boxes was covered with the automobile 
in 1 hour and 30 minutes, the same road 
with a horse and wagon requiring more 
than 3 hours. Other tests made July 2d 
and 4th showed a similar reduction of the 
time of collection. A specially designed 
automobile fitted with a box for receiving 
the mails has been ordered and will be 
put into service as soon as received and 
complete tests made with it. 
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Some Recent Electrical Patents. 


A Cure for the Hunting of Rotary Con- 
verters.—One of the most troublesome ac- 
tions of alternating-current synchronous 
motors, and particularly of rotary con- 
verters, especially on systems supplied 
with power from steam engines, is the 
so-called “pumping.” This consists of an 
oscillation of the armature superposed 
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A CURE FOR THE HUNTING OF ROTARY OON- 
VERTERS. 
upon its continuous rotation, that is to 
say, at one instant the armature speeds 
up and at another slows down, the action 
at times becoming so violent that the 
machine breaks out of step or synchron- 
ism with the system. A machine running 
alone never pumps, but two machines are 
likely to pump together, one speeding up 
as the other slows down, and vice versa, 
especially if the two machines are of 
about the same size and are separated 
from each other electrically by transform- 
ers and a transmission line. It is found 
that the pumping is accompanied by a 
shifting of the lines of force across the 
faces of the field magnet poles. When 
the machine speeds up the magnetism 


travels forward to the leading horns of 


the field poles and when it slows down 
travels back to the following horns. Mr. 
B. G. Lamme has accordingly invented a 
device for reducing the pumping by check- 
{ng this traveling of the lines of force, 
«which device is now quite generally used 
ca rotary converters made by the West- 
ii ghouse Electric & Manufacturing Com- 
piny. The arrangement is shown in the 
accompanying diagram, in which the de- 
vice proper is designated by the figure 5. 
It consists of a strap around the pole with 
a shoe or extension coming into the air 
gap under the horn of the pole piece and 
covering a part of the area across which 
the lines of force shift. These straps are 
cross-connected at the ends, forming 
short circuited coils, so that any shifting 
of the lines of force is dampened or 
checked by the generation of foucault cur- 
rents in these straps. A recent French 
design for the same purpose goes further 
and slots or tunnels the whole pole face, 
inserting therein a regular squirrel cage 
winding such as is used in induction mo- 
tors. Patent No. 626,172. 


A New Field Connection.— Small direct 
current machines with high voltages, if 
shunt wound, require a very fine wire in 
their. field colls which increases the cost 
of construction as well as the bulk of the 
coil, owing to the large amount of insu- 
lation, and owing to its delicacy renders 
the machine liable to injury. Prof. 
Adolf Sengel of the Electrotechnical In- 
stitute of Darmstadt has patented an ex- 
tremely simple means of cutting in two 
the voltage applied to the shunt wind- 
ing, thereby allowing its cross section to 


de doubled, its number of turns to be re- 


duced 60 per cent, and its resistance 


to be reduced 75 per cent. Incidentally 


the improvement is a great advantage in 


- the starting of shunt-wound motors. The 


invention: consists in connecting one end 


oft the shunt field windings as usual to one 


of the lines and the other to a single col- 
lector ring tapped in at any point to the 
armature winding. When the machine is 
running at full speed the field is thus sub- 
jected to a fluctuating electromotive force, 
its instantaneous value changing every 
revolution from the full e. m. f. across 
the terminals of the machine to zero and 
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A NEW FIELD CONNECTION. 


back again. The general arrangement of 


the apparatus is shown in the accompany- 
ing diagram in which N is the shunt field 


connected between the outside terminal of 
the armature rheostat W and the brush 
B” bearing on the collector ring S, which 
is connected to the armature winding at 
the point s. Obviously when the resist- 
ance W is all cut out s will be in contact 
with B at one instant and with B’ at an- 
other instant. In the first case there will 
be no e. m. f. across the field windings 
and in the second case the full e. m. f. of 
the machine. This fluctuating e. m. f af- 
fects an inductive circuit, such as a field 
winding, as though it were a direct e. m. f. 
of half the full strength on which {s su- 
perposed an alternating e. m. f. The lat- 
ter will be choked back by the self induc- 
tion of the fleld winding, while the for- 
mer will magnetize it. In starting a chunt 
motor, while the machine is at low speed 
the fall of potential is mainly in the start- 
ing rheostat W, around which the field 
winding is obviously shunted. The field 
will thus get in starting double its normal 
e. m. f., which will gradually be reduced 
as the speed comes up, giving a considera- 
ble increase of the field strength in start- 
ing and a corresponding reduction of the 
number of amperes required to start a 
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given load. For the brief time of start- 
ing the motor the field will easily stand 
this double current strength. Patent No. 
624,986. 


The Marconi Patent on Wireless Tele- 
graph Apparatus.—A patent on the de- 
tails for protecting the coherer frem the 
fierce Hertz waves sent out from a trans- 
mitter at the same station has been 
granted to the now famous worker in 
wireless telegraphy, Mr. Guglielmo Mar- 
coni and assigned to the Wireless Tele- 
graph & Signal Company, Ltd., of. Lon- 
don. While the patent apparently has 
no value, as its claims are limited to com- 
binations of many parts, some of which 
are unessential, still its drawings give 
some idea of the arrangement of Mr. Mar- 
coni’s apparatus. 

Referring to the agcompanying diagram, 
u is the aerial wire connected through a 
flexible cord, G, with a plug, d', which 
can be inserted in the spring clip, H, fon 
transmitting, or in the spring clip, H., for 
receiving. In the former position it is 
connected to ground through the spark- 
ing balls, e, forming the terminals of the 
secondary of the induction coil, C, fitted 
with battery and key for transmission in 
the well known way. 

The coherer, its tapper, relay, batteries, 
resistances and choking coils are all en- 
closed in an iron case, A, a suitable thick- 
ness for which is given as 1/20 of an inch. 
Through an opening in this case the con- 
nection from the aerial cord may be 
plugged, as mentioned above, connecting 
to the clip, H?, and thence to the coherer, 
J, and through wire, J, to the iron case, 
which is grounded. Shunted around the 
coherer is the relay, n, with choking coils, 
kk}, to prevent the oscillatory currents 
from passing through the relay winding. 

A single cell battery, g, is connected in 
the circuit through the coherer and relay 
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GRAPH APPARATUS. 


coils. The contacts of the relay are con- 
nected to the battery, r, and thence up to 
the tapper, p, and through a ground on 
the enclosing case to the sounder, h, 
which is preferably located outside the 
case. The return wire from the sounder 
passes through the choking coil, B, which 
the patent states may contain about 20 
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yds. of wire 1/75th of an inch in diame- 
ter and having 120 turns. The wire is 
covered with tin foil, which is connected 
with the iron box, the purpose of which 
is to prevent the oscillatory currents set 
up in the sounder circuit from entering 
and disturbing the apparatus inside. The 
contacts and coil of the tapper are shunt- 
ed by resistances, pip“, and the contacts 
of the relay are shunted by the resist- 
ance, s, to prevent sparking at these 
points, which might itself set up feeble 
waves which would affect the coherer in 
close proximity. Patent No. 624,616. 


A Simple Multiple Unit Controlling 
System.—In the operation of electrically 
driven trains with motors on two or more 
of the cars it becomes necessary to in- 
stall quite complicated apparatus for as- 
suring the positive control of these va- 
rious motors simultaneously from any de- 
sired point, usually the head of the train. 
Such systems have been designed, nota- 
bly by Mr. F. J. Sprague, as well as by 
the engineers of the General Electric and 
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their motors, tending to drive them with 
sufficient torque to prevent them from 
dragging with any considerable force 
from the leading car. Patent No. 625,454. 


An Alloy of Common Metals with the 
Coefficient of Expansion of Platinum.— 
Since the price of platinum has risen to 
its present high value of about $18 per 
troy oz., it has become particularly worth 
while to discover other metals that will 
take its place. One of the greatest de- 
mands for platinum is the construction 
of such articles as incandescent lamps, 
where a metal must be incorporated with 
The value of platinum for this 
purpose is due to the fact that its coef- 


glass. 


cient of expansion is the same as that 


of glass, and therefore when an incandes- 


cent lamp is heated both platinum and 


glass expand together, causing no break- 
age of the glass and no separation of 
one material from the other to allow air 
leakage. Hitherto no other satisfactory 


metal has been found for this purpose. 
C. E. Guillaume of Switzerland and L. C. 
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A SIMPLE MULTIPLE UNIT CONTROLLING SYSTEM. 


Westinghouse companies. A very sim- 
ple plan for making the draw bars of the 
cars themselves the means of transmit- 
ting the impulses has been patented by 
Mr. H. S. Maxim. As shown in the ac- 
companying diagram, there is a sort of 
continuous draw bar, E, running through 
the train and attached to each car by 
means of a plunger, H, on the draw bar, 
driving, through springs, K K, the ends 
of the cylinder, G, attached to the car. 
The cylinder is also filled with a liquid to 
prevent sudden oscillations of the piston 
in the cylinder. The draw bar is also 
attached to the controlling mechanism by 
any means such thatthe movement of the 
piston from the mean position in the cyl- 
inder tends to start the motors in one 
direction or the other. The general 
scheme is that on starting the first or 
leading car in the ordinary way, the for- 
ward pull of the draw bar and the drag 
of the other cars upon it will cause their 
controller cylinders to be turned to such 
a point that current will be turned into 


Dumas of France claim in a recent patent 
to have discovered that alloys of nickel 
and steel expand and contract under va- 
riations of temperature in a peculiar way, 
differing from the manner of either metal 
By varying the proportions 
an alloy may be obtained with any de- 
sired coefficient within certain limits. 
With small proportions of nickel the co- 
efficient of expansion is between that of 
iron and that of nickel, rising as the pro- 
portion of nickel is increased, until, with 
23 per cent. of nickel, it reaches its maxi- 
mum, approximately that of brass. As 
the proportion of nickel is further in- 
creased the coefficient of expansion di- 
minishes progressively until, whet the 
nickel reaches about 87 per cent., it be- 
Beyond this pro- 
portion the coefficient increases progres- 
sively and becomes approximately equal 
to that of platinum when the amount of 
nickel used in the alloy is 45 per cent. 
66 An 
alloy of nickel and iron having the same 


separately. 


comes practically nil. 


The first claim of the patent reads: 
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coefficient of expansion as glass, substan- 
tially as described.” Patent No. 626,656. 


A Direct Current Meter Motor with 
Mercury Commutation.—For the metering 
of direct currents instruments of the mo- 
tor type have practically driven from the 
fleld all other varieties of meters. They 
require, however, commutators, which 
are the source of their greatest troubles. 
The commutators must be practically 
frictionless and yet have sufficient pres- 
sure on the brushes to avoid open circuit 
or sparking in case dirt or dust accu- 
mulates. Mr. E. S. Halsey has patented 
a motor for this purpose in which the 
commutation is done by means of mer- 
cury, giving a fluid friction which is con- 
stant and negligible at low speeds, rising 
with the speed, thereby acting in part as 
a suitable brake. A further braking ef- 
fect is obtained in the usual way by means 
of foucault currents, which are generated 
in the same conductor that carries the 
current, the same permanent magnet 
thereby giving the field for both the mo- 
tor and brake. The meter has therefore 
no shunt circuit as has an integrating 
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A DIRECT CURRENT METER MOTOR WITH 
MERCURY COMMUTATION. 


wattmeter, but is an integrating amme- 
ter. Its losses on open circuit are zero. 
The general design is shown in the ac- 
companying vertical section, in which 1 
is the magnet screwed at one end to the 
pole piece, 6, opposite the opposing pole 
piece, 4. Between these two runs the in- 
verted cup of copper, 2, suspended on a 
shaft, 9, connected by a worm wheel with 
the usual train of gears, 10. The inverted 
cup runs in a chamber which is filled full 
of mercury for the purpose mentioned 


above, as well as for floating its weight, 


which it does so effectively that a coun- 
terweight, 7, must be added to prevent up- 
ward pressure against the upper bearing. 
The current is introduced at 22 and taken 
out at 23, flowing through the mercury 
and in large part, owing to its lower re- 
sistance, through the copper of the cup. 
This gives a turning movement to both 
the mercury and the copper, this moment 
being proportional to the current flowing. 
giving the parts a proper speed to inte- 
grate the load. Tests described and plot- 
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ted in the patent specifications show a 
remarkable accuracy at low loads—a 25- 
ampere meter being only 1 per cent. slow 
with 1 ampere and 5 per cent. slow with 
% ampere. Patent No. 626,832. 


The Oscillation of the Shafts of Rotary 
Converters.—To avoid the grooving of 
commutators or collector rings on dyna- 
mo machines due to brushes constantly 
traveling in the same path over the face 


THE OSCILLATION OF THE SHAFTS OF ROTARY 
CONVERTERS, 


of the copper, it is customary to leave a 
little end play in the shaft and allow it 
to oscillate back and forth. In mechani- 
cally driven machines this oscillation is, 
as a rule, accomplished without any spec- 
ial apparatus, simply by the axial me- 
chanical forces of the belt or connecting 
rods. In rotary converters the armature 
is likely to run without any endwise os- 
cillation and the commutator and collec- 
tor rings are correspondingly likely to de- 
velop bad grooves. Mr. E. W. Rice has 
patented a device for constantly oscillat- 
ing the shafts of such machines axially 
back and forth, which device is now gen- 
erally used on converters made by the 
General Electric Company. That part of 
the device which is attached to the ma- 
chine {s shown in the adjoining cut, in 
which I is the shaft and G is a cast-iron 
piece bolted to the frame of the journal. 
This is cored out to receive the coil shown 
at H, which, when energized, tends to 
magnetize the central core and draw to- 
ward it the end of the shaft I. This coil, 
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What to Do When a Dynamo Fails to 
Excite —In the case of a self-exciting dy- 
namo which refuses to build up, a num- 
ber of tests have to be made in 
order to locate the “trouble,” and it is 
often necessary to make these in a hurry, 
for which reason it is advisable to make 
them in the right order. A list of these 
tests is given in a recent issue of the 
London Electrical Engineer, and they are 
briefly as follows: Make sure that the 
brushes are on the right place on the 
commutator, and, of course, see that the 
brushes really touch. Then see that they 
are set properly, relatively to one anoth- 
er; that is, if there are several sets of 
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H, is supplied with direct current through 
wire, F, from an interrupting device which 
repeatedly turns the current on and off 
at intervals of a few seconds. Every 


time the current is turned on the shaft, 


I, is drawn toward the magnet, and every 
time it is turned off the shaft is released 
and moves toward the left. The inter- 
rupting device in some installations con- 
sists of a commutator driven through a 
worm gear by a small induction motor. 
In other cases it consists of a magnet 
which pulls up a contact, breaking the 
circuit of the magnet, which then falls 
again against a dash pot. Patent No. 
625,806. 

A Simple Sectional Conductor Railway 
System.—One of the most fascinating de- 
vices for inventors in the sectional con- 
ductor railway field, isa switch under the 
road bed actuated by the field of force 
of a magnet carried by the car. A sort 
of continuous switch of this kind has 
been patented by Mr. H. Barringer Cox 
of thermo-electric battery fame. Refer- 
ring to the adjoining diagram, c“ is the 
top of the sealed conduit divided into sec- 
tions insulated from each other by the 
spaces, ct. Within this sealed conduit is 
the bare and live conductor or feeder d, 


A SIMPLE SECTIONAL CONDUCTOR RAILWAY 
SYSTEM. 


of iron or steel wire or cable, supported 
on the cross pins, e. The car carries a 
magnet f, which lifts this live cable into 
contact with the sectional top of the con- 
duit from which the current is taken by 
means of the shoe. Unfortunately the in- 
vention does not appear to have been 
broadly patentable, as the claims are lim- 
ited to the combination of many devices, 
some of which are unessential. Patent 
No. 624,304. 


brushes see that the distances apart are 
equal; should the armature have a double 
winding, the brushes must, of course, 
cover more than one commutator strip at 
a time and they must, therefore, be of the 
proper thickness to do so. Then start the 
machine and run it at its proper speed; if 
this does not make it excite then find 
whether the shunt winding is really con- 
nected with the brushes, and if it is then 
try for ground leakage, which is especially 
important in the case of a shunt machine, 
for if the field is short circuited the dy- 
namo will, of course, not excite at all. 
Then see if there is not a break in the 
field winding, a fault which is more likely 
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to arise in shunt machines. In looking 
for possible ground connections it is, of 
course, desirable to disconnect the ma- 
chine from the circuits, as one of the two 
faults may lie outside of the machine. 
If all this does not help, try changing the 
shunt connections at the brushes, for if 
they have been connected wrong it is 
evident that the machine cannot excite 
itself; also see to it that the field wind- 
ings are so connected that they give the 
proper sequence of poles and are not 
both north or both south poles. If, there 
are slight signs of a field it may help to 
connect the two halves of the shunt wind- 
ing in parallel, if that is possible, as, for 
instance, if there are two coils to the 
magnet; this would increase the current 
in the field; but this, of course, applies 
only to shunt and not to series wound 
machines, as in the latter the parallel 
connection would reduce the ampere 
turns. Also see to it that the shunt and 
series windings, if it is a compound ma- 
chine, are not opposing each other, for in 
the latter case the machine might run 
with a few lights but would lose its fleld 
as the load is put on. If all this fails to 
locate the trouble, the armature must be 
examined; to find short circuited coils in 
the armature excite the machine sepa- 
rately from some other source and note 
which sections become overheated. If 
this does not locate the trouble, then run 
the machine separately excited at the nor- 
mal voltage and see if the armature has 
its normal output; if it has not, and the 
machine is a new one, there is something 
wrong with the armature. If this also 
fails to locate the difficulty the case may 
be considered a fairly hopeless one, and 
an expert should be called in. 


The Removal of Wool from Skins by 
Electricity.—A process has recently been 
patented for the above purpose by a 
means invented by a lady living in Brad- 
ford, England. The instrument shown in 
Fig. 1 consists of an electric cautery 


FIG. 1.—AN ELECTRICAL WOOL SHEARING 
INSTRUMENT. 


knife, the cutting of the wool being ac- 
complished by means of a platinum-iri- 
dium wire, rendered incandescent by: an 
electric current of about 60 amperes at 4 
volts. The red hot wire mows down the 
wool at a speed so great that the heat in 
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no way injures either the skin or the 
wool. The process now in use consists 
of allowing the skin to decompose slight- 
ly, after which the wool is torn off by 
hand. A treatment with lime or other 
chemicals is sometimes used, but tends to 
deteriorate both the skin and wool. 


An Electrically Lighted Life Buoy.— 
The English electrical papers describe a 
new form of electrically illuminated life 
buoy, the invention of a Captain Meller, 
now being introduced on the British mar- 
ket. The arrangement is shown in Fig. 
2, which shows that it consists of a large 
cork ring of the usual type, provided with 
a lantern at the top of a tubular pole, the 
lower end of which is weighted with the 
accumulator, the latter being specially 
constructed for the peculiar conditions of 
continuous charge and very rare dis- 
charge. The pole between the accumula- 
tor and lantern is attached to the buoy 
through a universal joint which allows it 
to remain upright while the buoy floats 
on the waves. An automatic switch is 


FIG. 2.—AN ELECTRICALLY LIGHTED LIFE 
BUOY. 


provided, so that when the apparatus is 
out of use and on shipboard the light is 
turned off, but when the buoy assumes a 
horizontal position.on the surface of the 
water the light is turned on. 


A Multiple Rate Meter:-—In a general 
article on the various systems of charging 
for electrical energy, Messrs. C. E. L. 
Brown and J. L. Routin describe in LIn- 
dustrie, Electrique” a system of their own, 
intended to go further than the two rate 
system used to a certain extent in this 
country by establishing a large number 
of rates, increasing as the central sta- 
tion load rises to its daily peak and fall- 
ing off as the load goes down again. The 
principle of the apparatus is shown in 
Fig. 3, in which r is a ratchet wheel driv- 
ing the meter train, and actuated by the 
pawl, p. This pawl is attached through 
the rod, o, to the armature, m, of the mag- 
net, f. One of these magnets is installed 
in each meter and all are connected be- 
tween one side of the network and ground. 
By putting in a storage battery between 
the same side of the network and ground 


AMERICAN ELECTRICIAN 


at the central station and making and 
breaking the circuit every few seconds 
the various magnets of the different me- 
ters are actuated in unison. The meter- 
ing is done by the cam-shaped vane, v. 
which is turned toward the position, v, as 
the load increases. The amount by which 


FIG. 8.—-MECHANISM OF A MULTIPLE RATE 
METER. 


the pawl can rise depends upon the clear- 
ance betwen the right hand end of the 
rod, o, and the vane, v, and this clearance 
depends upon the load at that instant. Thus 
if the magnet, f, is actuated at regular in- 
tervals the ratchet wheel, r, will be driven 
forward an amount dependent upon the 
position of v, and hence dependent upon 
the load. The multiple rate feature is in- 
troduced by varying the frequency of the 
impulses given to the magnet, f, by vary- 
ing the frequency of the contacts to 
ground at the central station. At times 
when the load is heavy these contacts are 
made more frequently, while at times of 
light load they are comparatively infre- 
quent. Thus the meter train is driven 
forward more rapidly with a given load 
upon the meter at any desired time of 
day than it is at others. The arrange- 
ment also contemplates the use of direct 
currents between the network and ground 
in case of alternating systems and alter- 
nating currents in the case of direct cur- 
rent systems, so that any accidental 
grounding or leakage on the other side of 
the system does not affect the apparatus. 
If an alternating current magnet is used 
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FIG. 4.— SECTION OF A THREEK- PHASE FURNACE. 


it is put in series with a condensor to shut 
out direct currents and if a direct current 
magnet is used it is made of very high 
self- induction to shut out alternating cur- 
rents. 
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Three-Phase Electric Furnaces.—In a 
paper presented before l'Association des 
Ingenieurs Electriciens de l'Institut Elec- 
trotechnique Montefiore, at Liege, Belgi- 
um, by M. Segre, there was described a 
calcium carbide plant at St. Marcel d' 
Aoste, Italy, of interest because of the 
use of three-phase currents in each fur- 
nace. The general design of the furnaces 
adapted for these currents is indicated in 
the vertical section, Fig. 4, which 
shows the three main terminals of car- 
bon inclined downwardly and inwardly 
toward a vertically movable carbon plate 
which may or may not be connected with 
the central or neutral point of the Y con- 
nected supply circuits. The furnace is in- 
tended for continuous operation, the posi- 
tion of the parts shown being that at 
starting, the materials being introduced 
in briquette form at the top, and the plate 
being lowered until the finished carbide 
can be removed piece by piece through a 
door shown on the lower left hand side, 
the furnace remaining meanwhile in con- 
tinuous operation. Between the three 
main terminals there exist three arcs, or 
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FIG. 5.—THE DRIVING MOTOR OF A BEHR 
MONORAIL CAR. 


what might more properly be considered 
one rotary arc, which also spreads from 
these terminals to the conducting mass 
below. The furnaces are supplied with 
current at 16 cycles per second. In the 
paper mentioned many other interesting 
details were given, among them the prep- 
aration of the briquettes, wood charcoal 
being used to supply the carbon, and oth- 
er peculiarities which the plant exhibited, 
a description of which would be too 
lengthy for these columns. 


Sprocket Chains on Motor-Driven Cars. 
—The proposed Behr single-rail lightning 
express railway between Liverpool and 
Manchester, on which a speed of 100 miles 
an hour is to be used, will, if built, make 
use of electrical and mechanical details 
similar to those of the Behr railroad at 
the Brussels exhibition some years ago. 
An illustration of the motor and chain 
driving plan of the Brussels type of car 
is reproduced in Fig. 5, from the Me- 
chanical Engineer.” The chain is of in- 
terest owing to the fact that contrary to 
prevalent ideas it gave very satisfactory 
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service. The car as run in Brussels was 
driven by four 75-h. p. motors at a speed 
of 600 r. p. m., giving a chain speed of 
2000 ft. per minute. The gear ratio was 
1 to 1, and the chain was used in place 
of connecting rods for fear of the mechan- 
ical strains which would be introduced 
by the latter at high speeds. The chain 
‘width was 4 ins. and the cut shows that 
its arrangement differed from that of 
sprocket chains commonly used on bicy- 
cles in this regard—that the teeth of the 
sprocket wheels did not enter between 
the links of the chain, but the latter were 
U-shaped, fitting over teeth like those of 
spur gearing. The writer in the contem- 
porary mentioned above stated that the 
chains were practically noiseless, no 
sound of working being heard, and if 
there was any noise it was completely 
drowned by the hum of the armature. 


A New Method of Assembling Accu- 
mulators.— A new vertical arrangement of 
accumulator cells is described in the 
“Blectrotechnische Zeitschrift” by A. Tri- 
delhorn of Buenos Ayres, cells arranged 
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FIG. 6.—A NOVEL STORAGE BATTERY. 


in this way being manufactured by Adolph 
Diener, Zurich. Referring to Fig. 6, the 
receptacle, I., is made of lead and has 
the form of a tray with a corrugated bot- 
tom, a. On the four corners are supports 
which hold the spherical insulators, I, 
These keep the trays separated, insulated 
from each other, and in a definite posi- 
tion. Larger trays have a greater num- 
ber of supports and an extension, c, by 
means of which the trays can be lifted by 
a special tool. The strip electrodes, q 
and v, can be constructed in any known 
manner. They are attached to the upper 
and lower corrugations, a, of the bottom 
in such a way that the positive plate, v, 
hangs from the bottom and the negative 
one, q, stands in an upright position. The 
positive plate is usually fastened by 
means of dovetail joints, soldering or 
wedges, the negative one by means of side 
lugs. The electrodes are put in place 
in large cells at the place of erection. The 
trays may be coated with an acid proof 
paint, or the bottom may be made of suf- 
ficient thickness so that the decrease in 
capacity of the electrodes is compensated 
for by the increased capacity of the bot- 
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tom of the trays. Batteries from 1 to 2 
ft. in height have been constructed, giv- 
ing from 80 to 60 volts. The area occu- 
pied by such a battery is only double the 
space taken up by a single accumulator 
of equal capacity of the old type. 

As will be seen, the grooves, z, form ca- 
nals in which the waste material may ac- 
cumulate, while the upper grooves, v, 
serve to conduct away the gases. 

The advantages claimed for the new 
method are as follows: The strip elec- 
trodes are more stable than large plates, 
which are more quickly deformed by the 
unequal density of the liquid, poor cast- 
ing, etc. The separate jars being abol- 
ished, the insulation of the different cells 
becomes more certain. There are no sol- 
dered connections between the elements. 
The extraordinary saving in space. It 
may be claimed that the plates cannot be 
inspected easily. In answer to this it is 
claimed that there is no necessity for fre- 
quent inspection, as the danger from 
short circuits and buckling is consider- 
ably reduced. Specific gravity determi- 
nation can be made with ease. 


A Novel Changeable Gear.— An epicycle 
gear train, the ratio of which can be 
changed by tightening or loosening a fric- 
tion clutch, was described in the Me- 
chanical Engineer,” and has since been 
commented upon in French and German 
technical papers. It was designed origi- 
nally for the back gearing of lathes, but 
has been found useful in connection with 
single-phase motors, to one of which it 
is shown attached in Fig. 7. It should 
also be a valuable device in automobile 
work, since the gear ratio can be changed 
while running and without changing over 
the teeth of a pinion from mesh with one 
gear to that of another, which operation 
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beveled gears carried on two inclined 
hafts, free to rotate within the gear case, 
M. One of these inclined shafts appears 
in the illustration, the other being in the 
lower half of the seetion. Bach of these 
inclined shafts carries two gears which 
rotate as one, the larger meshing with 
both B and H, and the smaller one with 
the driven member, G. If the outside case 
is clamped tightly so that it cannot ro- 


FIG. 8.—SECTION OF CHANGEABLE GEAR. 


tate, one speed reduction is obtained, 
while if it is released and allowed to ro- 
tate the speed reduction is greater. By 
bringing out a sleeve attached to the 
member carrying the two inclined shafts 
and clamping this, still a third speed ratio 
can be obtained. Various other relations 
of the parts can be made so that other ef- 
fects can be obtained. For instance, the 
whole apparatus may be clamped together 
so that all parts move around as one, the 
gear ratio in this case being unity . 

The Latest Improved Form of the Aron 
Integrating Wattmeter.—In continental 
Europe clock-work meters are to a large 
extent used to measure the power deliv- 
ered to consumer’s premises in place of 
the motor meters almost universally used 
in this country. The most popular form 
of these clock-work motors is the Aron 
meter, the latest form of which is shown 


FIG. 7. A GEAR CHANGING DEVICE. 


frequently causes breakage. The nature 
of the action is a little difficult to under- 
stand, but may be explained by reference 
to the sectional drawing, Fig. 8. Here 
M is an oil-tight gear case provided with 
hubs, N and N, which act as bearings for 
the sleeves, B and G, which are keyed to 
the driving and driven shafts respectively. 
On B is a bevel pinion meshing with two 


in Fig. 9. The principle of the old in- 
struments, as well as the new, is to re- 
cord the difference in speed between two 
pendulums, the downward pull of one or 
both of which is affected by the load upon 
the meter. These two pendulums are 
driven by clock-work and together drive 
a train of recording dials through a dif- 
ferential gear like that of a single motor 
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automobile, so arranged that if the 
speed of the two pendulums is the same 
the gear train is not moved, but if either 
pendulum runs faster than the other the 
gear train is driven at a speed proportional 
to the difference. In the wattmeter form 
the pendulums carry shunt coils below 
which are series solenoids which pull one 
shunt coll down and repel the other when 
current passes through them. As the speed 
of a pendulum of a given length changes 
when its downward attraction is changed, 
the two pendulums will run at different 
speeds when the load comes on and there- 
by tend to record it on the dials. It is ob- 
vious that friction does not affect the indi- 
cations of this instrument at low loads, as 
it does that of motor meters, and that the 
instrument is as sensitive at no load as at 
any other. If the two pendulums are not 
perfectly synchronized they will make a 
record either forward or backward when 
there is no load upon the instrument. This 
is one of the disadvantages of the old in- 
strument overcome in the new, which au- 
tomatically from time to time reverses 
the electrical and mechanical connections 
so that if one pendulum tends inherently 
to run faster than the other it will drive 
the gear train forward half the time and 
backward half the time, leaving a zero 
record. The instrument is also self-wind- 
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_ FIG. 8.—THE ARON METER. 


ing by devices similar to those used in 
self-winding clocks in this country. It 
also starts itself automatically when the 
current is turned on, and stops its mech- 
anism automatically when the difference 
of potential vanishes from its shunt coils. 


‘\The'Reapresrance ‘ot the Internal Reflector. 
After irregular intervals there appears 
on the market an incandescent lamp with 
a reflector inclosed within the loop of the 
‘filament. The latest freak of this kind is 
a lamp of English make, Illustrated in the 
accompanying cut. Descriptions of the 
lamp in the pamphlets and other adver- 
tising matter devoted to it, state that it 
contains within the bulb a reflector made 
of clear glass silvered inside, or of white 
opaque glass with or without a silver 
coating on its interior. The claims are 
made that it intensifies the rays of light, 
reflecting them out in every direction; 
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that it absorbs heat, which lengthens the 
life of the filament and occasions a great 
saving in the consumption of current; 
that it trebles the light, and also that it 
is the greatest improvement on the incan- 
descent lamp since its invention. It is 
obvious that any reflection in one direc- 
tion must take away from the light sent 
out in another direction and that no in- 
crease in the mean spherical candle power 
can be effected in this manner. If the re- 
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FIG. 9.—AN INCANDESCENT LAMP WITH IN- 
TERNAL REFLECTOR. 


fiector absorbs beat it simply reduces the 
temperature and consequently the eff- 
clency of the filament, unless more en- 
ergy is delivered to the lamp to maintain 
the temperature at the proper value fora 
given brilllancy. The great saving in the 
consumption of current and the multipli- 
cation of the light have been anticipated 
by many previous inventors, who have 
spent hard-earned money on experiments 
in the same line because their inventive 
faculty was unaccompanied by sufficient 
knowledge of some of the simplest laws 
of science. 


NOTES. 


A Floating Electric Light Piant.—The 
United States Navy will equip a tug boat 
called the Apache“ with an electric light 
plant, which will enable the boat to be 
used as a light boat for lighting vessels 


‘out of commission or that may be under- 


going repairs. 


The American Association for the Ad- 
vancement of Science.— The forty-eighth 


annual meeting of this association will be 


held at Columbus, Ohio, August 19th to 


26th, 1899. The association’s headquar-. 


ters will be located at University Hall of 
the Ohio State University. 


Large Prizes Offered for Inventions. — 
President C. J. Glidden of the Erie Tele- 
phone & Telegraph Company has stated 
that he would give $1,000,000 for a tele- 
phone repeater as satisfactory as the tele- 
graph relay. He has also made the zame 
offer for a means of quadruplexing tele- 
phone instruments. 


A Novelty in Automebiles.—An electric 
vehicle manufacturing house in Toronto, 
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Ontario, has constructed a motor-driven 
invalid’s chair, which is unique in being 
the smallest motor carriage in the world, 
the width over all being only about 2 ft 
It is equipped with 8 cells of storage bat- 
tery, weighing 83 lbs. and a small motor 
capable of driving it at a maximum speed 
of 44% miles per hour. 


New York to Boston by Trolley A. I. Prime, a 
New York lawyer, his wife and sister, ar- 
rived in Boston on July 13, from New 
York, having traveled almost the entire 
distance by trolley. The trip took about 
twenty-nine hours, exclusive of stops. 
Two hundred and five miles were covered 
by trolley and only fifty-two by train. 
Thirty different lines were passed over. 


A Long Rua With an Automobile—The 
longest trip of storage battery automo- 
biles ever reported is that of Comte de 
Chasseloup Loubet, who drove, July 2d, 
from Paris to Rouen without recharging, 
the distance being some 85 miles, and the 
time 7 hours and 15 minutes. After re- 


charging, the return trip was made the 


same night in practically the same time. 
The vehicle was of the Jeantaud make. 


The Electrical Exposition at Como De 
stroyed by Fire.—The buildings contain- 
ing the electrical exhibition celebrating 
Volta’s discovery of the electric pile were 
completely destroyed by fire on the morn- 
ing of July 8th; cable messages report 
also that many scientific records and 
relics of Volta were lost. The exhibition 
was opened on May 15th and was to have 
remained open until October. 


The National Association of Municipal 
Electriclens will hold its next annual 
convention in Wilmington, Delaware, on 
Sept. 6th and 6th. In connection there- 
with there will be an electrical exhibition 
during the entire week. Papers will be 
read by Thos. Flood, Commissioner Wire 
Department, Boston; M. W. Mead, City 
Electrician, Pittsburgh; Capt. Wm. Bro- 
phy, Electrical Engineer, Wire Depart- 
ment, Boston, and other men well known 
in this line of work. 


Esormous Orders fer Electric Automo- 
biles.—Mr. Isaac L. Rice, president of the 
Electric Storage Battery Company, is au- 
thority for the statement that orders have 
recently been placed for 4200 vehicles at 
an aggregate selling price of some 38, 000, 
000. These consist of about 2000 pleasure 
vehicles, 2000 hansomsand broughams and 
200 delivery wagons. The greater part of 
them will not be sold, but will be operated 
by the local sub-companies of the Colum- 
bia and Electric Vehicle Company. 


Westinghouse Electrical Apparatus to be 
Manufactured la ‘Eagland—It is rumored 
that the Westinghouse Electric Company, 
Ltd., an English corporation closely asso- 


ciated with the Westinghouse Electrical 


and Manufacturing Company, has ac- 
quired 100 acres of land close to Manches- 
ter, England, and will immediately erect 
works covering 40 acres, practically du- 
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plicating the Pittsburg plant. The works 
will be capable of employing 5000 hands. 
Lord Kelvin will be the electrical adviser 
of the company, and it is said the enter- 
prise is backed by £1,500,000 of British 
capital. 


Control of the Staaley Company Changes 
Hands. —It is stated on good authority that 
the control of the Stanley Electric Manu- 
facturing Company, of Pittsfield, Mass., 
has passed into the hands of New York 
parties, and is for the present held by 
them as individuals, although it is under- 
stood that the sale means a consolidation 
with the Sprague Comyany. The price 
paid for the Stanley stock was $150 per 
share. N 


Castings for the Single-Phase Rectifier. 
—The design for a machine of this type 
prepared by Mr. J. C. Brocksmith and 
published in the June issue of the Ameri- 
can Electrician has occasioned so many 
inquiries for laminae, castings and other 
parts that the editor of the American 
Electrician would be glad to have any 
one:who has constructed this machine and 
is willing to supply these parts, quote 
prices for the same. For the benefit of 
readers who may desire to obtain such 
parts any offers will be published in these 
columns. 


A Canal Lift Controlled by Electric 
Motors — The large lift on the Dortmund 
and Ems Canal in Germany, capable of 
raising or lowering 600 ton barges, is 


controlled by electric motors. The lift 


is counterbalanced and operated by the 
addition of sufficient water to lower it, 
which is withdrawn when the lift is to be 
raised. The motion is governed by four 
enormous steel screws 81 ft. long by 11 
ins. in diameter, which are rotated by 
electric motors. Other motors control the 
gates and drive the pumps. 


Electrical Research. a Criminal Penalty.— 
The following clipping from London 
“Lightning,” exhibits a rare instance of 
the similarity of English and American 
slang, as well as what is still more rare, 
an international pun: 

From a storeroom of the London Elec- 
tric Supply Corporation George Perrott 
took some copper. Then the order of 
things was reversed, and a copper took 
him. -When the scene changed to the 
Greenwich Police Court, George was in- 
vited to spend 21 days in studying the 
conditions that exist in a dry cell of high 
internal resistance. He is now engaged 
in pursuing the suggested course of re- 
search.” 


Electric Power in the Baltimore Tunnel. 
—It appears that the information on 
which was based a note that appeared 
in the last issue of the American Elec- 
trician on this subject was erroneous. 
Electric locomotives are used for all east- 
bound freight trains, and all but a few 
passenger trains passing in the same di- 
rection, the crowded condition of the sec- 
tion rendering it necessary to run a few 
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of the latter trains through under their 
own steam. Westbound trains run with- 
out the electric locomotives on account 
of the down grade. There is no delay in 
coupling or uncoupling, as the former is 
done in the Camden station, at one end 
of the tunnel while the passengers are 
getting on and off, and a flying cut-off is 
made at the other end. 


A Novelty in Cooling Machines.—A new 
application of thermodynamics to domes- 
tic purposes has recently been developed 
in the shape of an air cooling apparatus 
for offices, apartments and habitations. It 
is a somewhat radical departure from pre- 
vious methods in that the source of the 
cooling is not, as generally heretofore, the 
conversion of heat into mechanical work, 
but merely depends upon the latent heat 
of vaporization of water. Water from any 
convenient source is supplied in a thin 
film to the copper top of an air flue and a 
sharp air blast is directed axially along 
and over this flue from an electric fan. 
The forced evaporation chills the air flue 
vigorously and drops the temperature of 
the whole air blast from 10° to 20° F., ac- 
cording to the rate of evaporation at- 
tained. 


A Freight Barge Driven by Electric Mo- 
tors.—A firm of manufacturers near Birk- 
enhead, England, has equipped one of its 
barges for carrying freight around the 
harbor of Liverpool with accumulators 
and motors instead of steam boilers and 
engines. The craft is 75 ft. long with a 


‘displacement, loaded, of 225 tons, its car- 


go consisting of 150 tons. The driving 


‘equipment consists of 112 storage cells, 


weighing 400 lbs., each with a capacity 
of 2000 ampere hours at a 7-hour dis- 
charge rate. The vessel is propelled by 
twin screws worked by two 40-h. p. mo- 
tors. A small electric crane is also a part 
of the equipment. The advantage of the 
electric driving is said to be the increased 
cargo capacity and reduced risk of heat- 
ing. i l ' 


The Electrical Manufactare of Caustic Soda 
and Bleaching Powder. at Niagara Falls.— 
A new plant for the electrolytic 
decomposition of sodium chloride or com- 
mon salt is now being built at Niagara 
Falls by the Acker Process Company. The 
works will utilize 3000 electrical horse- 
power, to be delivered in the form of 8000 
amperes of direct current at 300 volts pres- 
sure, to be generated by the Niagara Falls 
Hydraulic Power and Manufacturing Com- 
pany. These 8000 amperes will pass 
through a single series of decomposers, 
the great peculiarity of which is the fact 
that the salt is dry and molten instead of 
in solution. This condition increases 
greatly its conductivity and is said to im- 
prove in some ways the output. The high 
temperature will be maintained by the 
C*R losses. | 


Electric Traction on the New York Ele- 
vated.— At the meeting of the Manhattan 
Railway Company, held on July 11, it was 
decided to place a contract with the E. P. 
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Allis Company, Milwaukee, for eight 8000- 


h. p. engines capable on overloads of 
developing 100,000 h. p. The company 
had already selected a location for a power 
house and placed a heavy order for third 
rails. These engines will be dy far the 
largest ever used for driving electrical 
generators, having just double the capac- 
ity of the eleven 4000 h. p. sets now under 
erection for the Metropolitan Street Rail- 
way Company, New York City. The pow- 
er station of the elevated will have ex- 
actly the same capacity as that planned 
for the Third Avenue Railroad of New 
York City, for which sixteen 4000 h. p. 
units were proposed. 


Telephones ra Street Cars.—The new 
motor cars which are to be used on the 
suburban line between St. Paul and Still- 
water will be equipped with a system of 
telephonic communication with the main 
office. As the new road is a cross country 
line, there will be miles of open country 
between stations. In case of accident 
when the cars are out in the country, it is 
important that the motorman should be 
able to communicate quickly with the 
home office. For that purpose each car is ° 
supplied with a telephone placed in the 
front vestibule. The telephones are sup- 
ported by springs, so the jolting of the car 
will not jar the instruments. At the feed 
poles, which are placed a quarter of a mile 
apart, the motorman can plug“ in his 
telephone and open communication with 
the head office. In case a car is disabled 
or snowed in, the office can be advised 
and relief dispatched. 


The Preventi-n of Gas Explosions at Cut- 
outs and Swi ches. — A. simple and ingen- 
fous means has been adopted in the Cleve- 
land intake tunnel to prevent the ignition 
of any explosive mixture that may occur 
at the electrical fuses or switches. The 
tunnel is being built to supply Cleveland 
with water from a crib situated 26,000 ft. 
from the shore. Two explosions occurred 
in the running of the first drift, costing 
several lives. It was claimed that the 
gases were ignited from the electric light- 
ing fixtures.. When the work was re- 
sumed at the point where the gas belt was. 
touched, branches were led from the sup- 
ply pipes of the compressed air system 
to the cabinets containing the switches. 
and cut outs. A current of fresh air was. 
constantly introduced into these cabinets, 
in this manner keeping the gases from 
accumulating therein, so that when fuses 
blew or the switches were opened there 
was no danger of explosion. 


The Convention of the Independent Tel- 
ephone Association.—The annual meet- 
ing of the Independent Telephone. 
Association at Chicago on June 26th, 
27th and 28th gave further proof of 
the stable character and growing import- 
ance of the independent telephone inter- 
ests. The attendance was large, amount- 
ing to some 250, and of a character which 
must have favorably impressed the repre- 
sentatives of capital who are beginning to. 
interest themselves in this field of such 
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great apparent promise. The papers pre- 
sented departed in character from those 
of previous years by taking up broad ques- 
tions of policy and general problems of 
construction, rather than the struggles of 
local companies against the Bell interests. 
The association of the independent com- 
panies has developed a power of no mean 
proportion when compared even with that 
of the Bell companies themselves. The 
number of independent exchanges was 
given at the convention as 2500, serving 
some 300,000 subscribers, with a total in- 
vestment of over $50,000,000. 


The Rule Against Antomobiles in Ch- 
cago Parks Decl+red Void.—Judge Gib- 
bons of the Circuit Court of Cook County 
has decided that the rule of the South 
Park Commissioners of Chicago barring 
automobiles from the parks and boule- 
vards of the city is void. The decision 
was rendered in the case of an engineer 
of the American Electric Vehicle Com- 
pany who ran an automobile on Jackson 
Boulevard to bring a test case. The opin- 
ion is based on the unreasonable nature 
of the ordinance “when, as a matter of 
common observation and scientific knowl- 
edge, there is less danger in propelling an 
automobile than there is in driving a 
horse and buggy.” The opinion further 
states “the time is not far distant when 
no horse car, trolley car or cable car will 
be permitted to occupy any of our busi- 
hess streets; they have served their pur- 
pose, they should be either above or be- 
low the surface of our streets.“ Judge 
Gibbons certainly shows an iconoclastic 
spirit. 


The Dangers of the Third Rail.—Remark- 
ably few accidents have been recorded 
on the various railway installations in 
this country, notably those of the New 
York, New Haven & Hartford, Brooklyn 
Bridge and the elevated roads in Chicago. 
Accounts occasionally come from the for- 
mer of the cremation of a stray dog in 
stepping from the third rail to one of the 
service rails or the disappearance of a 
steel rod umbrella dropped across the 
tracks. Track repairmen on these lines 
have found them less dangerous than 
might be expected, frequently allowing 
themselves to get shocks which prove of 
no consequence. This is undoubtedly due 
to the fact that currents obtained enter or 
leave the body as a rule through the feet, 
and the stockings worn, when dry at 
least, serve as a fair insulator against 
street railway voltages. An instance 
where this protection was not afforded 
and where the danger immediately be- 
came evident is recorded in Chicago, 
where, on June 30th, a small bare-footed 
boy climbed on to the structure of the 
Metropolitan Elevated, stepped from the 
third rail to one of the others and was 
electrocuted instantly. 


The Municipalization of the Detroit Street 
Railways Stopped. —The proposed plan of 
Gov. Pingree and others for the municipal 
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ownership of the street railway system of 
Detroit has received two serious checks. 
The ordinances brought before the Com- 
mon Council were laid on the table on 
June 27th and the State Supreme Court on 
July 5th stated that the law authorizing 
the appointment of the street railway 
commission is unconstitutional. An at- 
tempt was made to get around this Su- 
preme Court decision and dispose of the 
valuable plants which the Citizens’ Trac- 
tion Company now owns and will have on 
its hands at the coming expiration of the 
franchises, by forming a new company, 
known as the Detroit Municipal Railway 


Company, and putting through the local 


Council a “security franchise,“ designed 
to secure the bonds with which the new 
company proposes purchasing the existing 
railway systems. The security franchise 
provided for six-for-a-quarter fares prac- 
tically for 48 years. This franchise was 
vetoed by the Mayor and failed to pass 
the Council over the veto. Mr. T. L. 
Johnson then sent a communication to 
Gov. Pingree, indicating his purpose of 
abolishing tickets and transfers and en- 
deavoring to make the most money pos- 
sible out of the property during the re- 
mainder of the franchise term. 


Electric Street Railways for Loados.— 
One of the last of the world’s great cities 
to adopt electric traction is the greatest of 
all, London. The prejudice against the 
trolley car is, however, dying out and the 
electrical equipment of a large portion of 
the London United Tramways has recent- 
ly been commenced. When completed. 
this will comprise 40 miles of electric 
lines, operating some 250 motor cars. The 
distribution of current is peculiar. A 
double trolley will be used, as the com- 
pany has been debarred from using a 
ground return. The double trolley will 
be arranged on the three-wire system, the 
two inner trolley wires of the double track 
line being connected together and form- 
ing the neutral, the two outer trolley 
wires forming the positive and negative, 
respectively. The neutral will be ground- 
ed at the power station only, to prevent 
any possibility of a ground return. The 
outer conductors will be divided into half 
mile sections fed by independent feeders 
from the power station, the neutral being 
similarly arranged in sections three times 
as long. One part of the line will be oper- 
ated from a sub-station equipped with 
transformers and rotary converters, sup- 
plied with power at 5000 volts, three- 
phase, 25 cycle. Two rotary converters, 
one for the positive and the other for the 
negative side of the system will be me- 


chanically coupled to each other for bal- 


ancing the load. 


An Extensive Theft of Electric Current — 
The Chicago Edison Company has arrest- 
ed the engineer of an office building in 
the business section of Chicago on the 
charge of stealing some $5000 worth of 
power from the company’s underground 
lines. It would appear from the press ac- 
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counts that he was accused of having 
used a break-down connection for some 
three years’ time, drawing some $5 worth 
of power every night. An interesting 
story of the detection of the theft is told 
as follows in one of the Chicago papers: 
A month ago the Edison Company be- 
came aware that its lines were tapped 
somewhere in Dearborn Street between 
Van Buren and Harrison streets. The case 
was put into the hands of a detective 
agency. The detectives made a tour of all 
the office buildings along Dearborn Street 
in the guise of fruit peddlers. Their sus- 
picion at last fell upon the engineer of 
the building at 327 and 329 Dearborn 
Street. By telling the engineer a hard 
luck” story one of the detectives, with his 
basket of fruit, was allowed to stay for 
several hours one rainy night in the shel- 
ter of the engine room. While there he 
saw the engineer go under the sidewalk 
and throw an electric switch. The dyna- 
mo in the building was then turned off, 
but 65 lamps still gave forth their usual 
light. The detective found that the dyna- 
mo was stopped every night between mid- 
night and 6 o’clock. 


Novelties la Transmission Line Construc- 
tion.—The 31-mile line of the Kootenay- 
Rossland Transmission Company in Brit- 
ish Columbia consists of two parallel and 
duplicate pole lines, on one of which the 
cross arms are roofed over to prevent the 
wet snow from piling up on the cross 
arms around the insulators, which it does 
to a height of some 18 to 24 ins. during 
seasons when there is no wind. The cross 
arms are two in number, the upper one 
some 8 ft. in length with 4 pins, and the 
lower shorter, holding two pins. The up- 
per one is covered with a cedar roofiing 24 
ins. wide, sloping slightly downwardly 
from the pole each way toward the ends 
of the cross arm. The lower, immediate- 
ly below it, is roofed to a width of 16 ins. 
During the past winter service was con- 
tinued over both lines, even when the ex- 
posed line had from 10 to 12 ins. of snow 
on the cross arms. If any leakage existed 
it was impossible to detect it, so that the 
roof appears to be quite an unnecessary 
precaution. Another peculiarity of the 
same line is the crossing of the Columbia 
River, which is in a single span 1500 ft. 
in length. The wires are No. 000 bimetal- 
lic, maintaining a conductivity equal to 
that of the balance of the line, which is 
No. 0 copper. These spans are unsupport- 
ed by strain cables, the total sag being 
some 52 ft. with the strain taken up by a 
pumber of ordinary porcelain insulators 
in a strain tower at each end of the cross- 
ing. The interaxial distance betwen the 
wires is only 6 ft., but no trouble has been 
experienced from swinging crosses or 
from breakage due to wet snow, which 
has at times adhered to the lines to a 
diameter of about 4 ins. These facts are 
taken from an illustrated description of 
the system published with the usual clear- 
ness and thoroughness of illustration 
characteristic of the “Journal of Electric- 
ity.” i 
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The Handling of Railway Car Controllers. 
Frequently the general manager of a 
Street railway sytem, learning that an 
electric car requires only half as much 
current to drive it on the series notch as 


it does on the parallel notch, instructs his 


motormen to use the series notch to the 
exclusion of the other on heavy grades 
and slow schedules. While the use of 
the controller notch, which puts the mo- 
tors in series with no resistance in the 
circuit, is far preferable to that of any 
notch inserting dead resistance, yet a lit- 
tle consideration will show that the use 
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of the highest speed, or parallel notch, 
is preferable in more cases than would 
be imagined at first thought. 


Taking the case of heavy up grades the 
torque or draw-bar pull required to move 
the car at a uniform speed is approxi- 
mately the same, whether that speed is 
high or low. To render the argument 
more clear, let us assume a definite case 
of a grade such that each motor must 
deliver a torque requiring 40 amperes. 
If the car is run up this grade with the 
controller on the series notch all the cur- 
rent taken by the car passes through both 
motors and the total demand from the 
line is only 40 amperes. If the car is 
run on a parallel notch 80 amperes will 
be taken from the line, 40 going to each 
motor, but in the former case the car 
will run only half as fast, or in fact some- 
what less than half as fast, since the 
ohmic drop in the motor circuit is twice 
as great when the motors are in series as 
it is when the motors are in parallel. Thus 
the car will require somewhat over twice 
as long to climb a given grade, and, since 
the current in each motor is 40 amperes 
in either case, the total amount of energy 
wasted in C*R losses, which heat up the 
motors, will be over twice as great for 
a given climb if the series position of the 
controller is used. Another explanation 
of the same action is the fact that when 
working in series the motors are run at 
a much slower speed and hence at a much 
lower efficiency. This heating of the mo- 
tors in case a route has many heavy 
grades may prove a serious factor, burn- 
ing out many car equipments unless par- 
ticular instructions are given to use the 
full speed position as much as possible in 
order to get up hills at the highest per- 
missible speed. The same argument ap- 
plies to running at a uniform speed on a 
level. In covering a given route about 
twice as much heat will be generated in 
the motors if they are run in series as if 
they are run in parallel. Electric locomo- 
tives and other slow running cars, swing 
bridges, or other pieces of apparatus, are 


often fitted with two or four motors, run 


frequently two in series. If these motors 
were geared with twice as great a reduc- 
tion they could be run in parallel and 
would do twice as much work with prac- 
tically the same heating. 


Another case arises, however, in which 
the series connection of the motors is ad- 
visable, and for which special instruc- 
tions to motormen may prevent serious 
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trouble, and that is the case where the 
demand upon the distribution system or 
any particular feeder becomes so great as 
to cause an excessive drop between the 
power house and the cars. Instances of 
this kind frequently occur on suburban 
lines, reaching parks, summer resorts or 
beaches, with heavy loads of such infre- 
quent occurrence that the use of much 
copper for feeding them is unwarranted. 
If a large number of cars start running 
about the same time on such a line dis- 
tant from the power station—as often oc- 
curs after the closing of an entertainment 
—the excessive demand for current may 
cause a drop of several hundred volts in 
the line, so that even if the circuit break- 
ers are held in at the station the cars 
get hardly pressure enough to crawl along 
and not enough if heavy grades are en- 
countered. If, under these circumstances, 
the motormen are instructed to run on 
the series notch each car will require only 
half as much current, and the drop in the 
line will be so much less that the cars 
will make practically the same speed as 
though they were running on the paral- 
lel notch with a lower voltage. The cur- 
rent required for running the cars over 
the route will thus be reduced 50 per 
cent. 


For ordinary running with frequent 
stops both calculation and experiment 
have shown that the greatest economy of 
power is obtained by starting the cars 
as rapidly as possible, advancing the con- 
troller notch to the full speed position as 
soon after starting as the capacity of the 
motors and the comfort of the passen- 
gers will permit, and turning off the pow- 
er completely as soon as conformity with 
the schedule will permit, allowing the 
car to drift as long before the brakes are 
applied for the next stop as possible. 
This is due to the fact that a large part 
of the power given to electric cars is re- 
quired to accelerate them and is after- 
wards thrown away as heat at the brake 
shoes. If the car is allowed to slow 
down by drifting, considerable of this en- 
ergy absorbed in acceleration is after- 
wards utilized in overcoming legitimate 
frictional resistance of running and is not 
wasted in braking. In order to make 
schedule time with so much drifting rapid 
acceleration is necessary. It will be found 
by trial that this method of running cars 
will show a far smaller consumption in 
kilowatt hours per car mile than slow and 
gradual acceleration up to maximum 
speed and braking from that speed down 
to the next stop. 
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Unitooth Alternators. 

Probably the first impression of the 
reader familiar with alternating current 
machinery on noticing the views of the 
station of the Louisville Electric Light 
Company, on pages 367 and 371 in this 
issue of the American Electrician, will be 
one of surprise at the great length of the 
field magnets. While these machines are 
only a few years qld and, in fact, of a 
class—direct coupled alternators—still 
somewhat rare in American central sta- 
tions, they represent a practice already 
obsolete in the construction of large dyna- 
mos, and that is the use of unitooth or 
pole-wound armatures. In the machines 
referred to the armature coils are wound 
on poles—equal in number to those of the 
field—which poles have a length, indicated 
by the protecting rim attached to the fiy 
wheel, almost as great as the length of the 
field poles of more modern machines. In 
fact, the armature of one of these ma- 
chines could probably be used very satis- 
factorily as the field of a revolving field 
machine if the original stationary field 
were removed and replaced by a modern 
stationary armature with distributed 
windings. 


The great reduction of the weight which 
would follow such a change indicates the 
advance in alternator design which has 
been made within the last few years. This 
advance is due largely to the distribution 
of the armature winding in a large num- 
ber of slots per pole, very much like the 
winding of a direct current machine. By 
this means the self-induction of the arma- 
ture is greatly reduced, as is the reluct- 
ance of the magnetic circuit, both factors 
reducing the necessary ampere turns for 
field excitation, and thereby reducing the 
length of the field magnets required to 
hold exciting coils of sufficient power. In- 
cidentally the improvement reduces the 
losses of the machine and gives a better 
wave form to the alternating current de- 
livered. 


Feed Water Heaters vs. Economizers. 

In the present state of the art of power 
production by steam the managers of but 
few installations of any size—and espec- 
ially is this true of central stations—are 
so short-sighted as to get along without 
one or the other of these devices for re- 
storing heat which otherwise is wasted at 
one or the other of two stages in the mak- 
ing of the final product, power. Some few 
small plants, where the cost of fuel is 
very low, or where an annual saving of 
from $25 to $100 is not considered suffi- 
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cient incentive for an initial investment 
of $200, continue to work without them, 
the chief excuse being the ease and sim- 
plicity of feeding the boilers by means 
of injectors, which, of course, cannot’ be 
used for feeding hot water. 


As a general rule, both an economizer 
and a feed water heater are not considered 
necessary, as either one alone will raise the 
temperature of the entering water a good 
ways toward that of the steam within the 
boiler. The determination of which 
should be used in any case depends largely 
on lotal conditions, a few of which are 
outlined below. If the exhaust steam is 
entirely used for any other purpose, such 
as heating, as it is in most isolated plants 
a good part of the year, un economizer 
should be used for heating the feed wa- 
ter. If the plant is non-condensing and 
the exhaust steam is not used for heat- 
ing purposes, but is simply thrown away, 
the feed water heater would seem to be 
preferable for several reasons which are 
pointed out in a letter on the subject 
which appears on other pages of this is- 
sue. Among these reasons are the lower 
initial cost, and, as a rule, the lower cost 
of maintenance, as the economizer re- 
quires running machinery to scrape the 
soot from its tubes. It should be noted, 
however, that an exhaust steam heater 
cannot, under any conditions, raise the 


temperature of the feed water above 212° 


F., while an economizer may, if its heat- 
ing surface is sufficient, raise it to boiler 
temperature; about 350° F., if the pres- 
sure is about 125 lbs. In fact, with a 
wasteful boiler some steam may be gen- 
erated in the economizer before the feed 
enters the boiler. On this account econ- 
omizers must always be run under boiler 
pressure, while feed water heaters of the 
open type may be used, or of the closed 
or surface type may be run under atmos- 
pheric pressure on both sides of the heat- 
ing surface, the water being pumped hot 
in either case. 


In case of a condensing plant there are 
two alternatives. One of these is the use 
of economizers for heating the feed water 
and the application throughout the equip- 
ment of mechanically or electrically driv- 
en pumps and other auxiliary applications 
of small powers about the plant. Steam 
driven auxillaries are extremely wasteful 
of steam and should never be used where 
their exhaust steam is thrown away, as it 
is in plants with economizers. They are, 
however, much more easily controlled and 
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varied in speed than are auxiliaries me- 
chanically or electrically operated, and 
obtaining, therefore, the high steam econ- 
omy of the main engines. This ease of 
control and the loss of draft consequent 
upon the use of economizers, which loss 
of draft necessitates either mechanical 
draft or a higher chimney, induces many 
central station engineers to favor steam 
auxiliaries exhausting into feed water 
heaters, which return their waste, in place 
of economizers and electrical auxiliaries. 


If jet condensers are used and the in- 
itial source of the boiler feed is stone cold, 
the exhaust of the auxiliaries, wasteful as 
they are, will hardly be found sufficient 
to raise the feed to 200 degrees or more. 
Under these conditions it is becoming cus- 
tomary to use closed or surface primary 
heaters for transferring some of the heat 
of the engine exhaust to the cold feed 
water, which is afterward passed through 
secondary heaters, taking the exhaust of 
the auxiliaries for further raising the tem- 
perature of the feed. The primary heat- 
ers cannot be expected to do very much 
since the exhaust steam passing through 
them is under vacuo and its temperature 
is only from 125 to 150 degrees F., ac- 
cording to the perfection of the vacuum. 
Enough heat, however, can be saved to 
warrant the expense of such primary heat- 
ers, and they assist in the condensation of 
the exhaust. The temperature of the feed 
may be raised in the primary to 100 de- 
grees or somewhat more and in the sec- 
ondary heaters, taking exhaust steam at 
atmospheric pressure, to 200 degrees. The 
secondary heaters are often fitted with a 
live steam supply to reinforce the heat 
saved from the engine and auxiliary ex- 
hausts. While the use of live steam for 
feed water heaters may seem like lifting 
one’s self up by one’s boot straps, experi- 
ment has shown that there is, for some 
reason, an economy in its practice, pro- 
vided there is no other means for heating 
the feed water up to about boiling point. 


Where surface condensers are used and 
the condensed water is returned for boiler 
feeding, primary heaters are of no value, 
since the temperature of the hot well is 
practically as high as any that can be 
obtained by passing the feed through 
such a heater. As a rule, however, the 
dificulties of separating oil from the ex- 
haust steam or feed water make a supply 
of fresh water from an outside source 
preferable, unless its cost is excessive or 
its chemical character so bad as to ren- 
der its purification a matter of difficulty. 
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CONSTRUCTION OF THE SINE CURVE. 


BY GEORGE T. HANCHETT. 


For accurate testing and similar work 
involving alternating currents, it is fre- 
quently very desirable and is sometimes 
indispensable to have a source of e.m.f., 
which accurately follows the sine law. Typ- 
ical of these cases are the calibration of in- 
struments, the use of secohmmeters in con- 
nection with a Wheatstone bridge, and 
many other cases which might be mentioned 
where a true sine e.m.f. is indispensable for 
accurate work. Indeed, a current having 
this property is so highly desirable that 
numerous attempts have been made to 
build a small dynamo with the pole pieces 
so shaped as to cause the machine to gener- 
ate an e.m.f. of the desired wave form. 

In such devices as these efficiency is not 
a consideration, and accuracy is every- 
thing. Simplicity is also desirable. In the 
following paragraphs the writer ventures to 
call attention to some devices which will 
produce an accurate sine e.m.f., and some 
of which, so far as he is aware, are original. 

A simple rectangular coil, suitably 
mounted on an axis which is placed at 
right angles to the earth's field of force, 
will, if rapidly rotated, produce a true 
sine e.m.f., provided that the current drawn 
from it be not so great as to react on the 
earth’s field and destroy its uniformity. 
A device of this kind is shown in Fig. 1. 
A brass spider which may be conveniently 
made from a single casting is provided. 
The wire is tightly wound on this frame 
and the ends are brought down to two col- 


AMERICAN ELECTRICIAN 


field is essentially a bipolar one. The ar- 
mature will give one complete cycle at 


every revolution, and if a frequency of 


8,000 cycles per minute is desired, 8,000 re- 
volutions per minute must be made, which 
is a dangerous speed for any armature. 
Moreover, the irregular shape of over- 
wound drum armatures and the complica- 
tion of iron in the circuits arranged with 
other purposes than this in view, and the 
distorting effect of eddy currents, render 
this device rather unsatisfactory and more 
of an expedient than good practice. 

The rectangular form shown in the figure 
is perhaps better than the use of an arma- 
ture for the reason that it can be construct- 
ed simply and accurately and in such a 
manner that it is not likely to fly apart 
Unfortunately, only very minute currents 
can be drawn from these coils, or the 


FIG. 2.—DEVICE FOR PRODUCING AN ACCU- 
RATE SINE E. M. F. 


earth’s field will be distorted and with it 
the sine e.m.f. 

A more suitable field can be provided for 
the purpose of such experimentation as 
this by means of a very heavy magnet, with 
two opposite and parallel poles. These 
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FIG. 1.—DEVICE FOR PRODUCING AN ACOURATE SINE E. M. F. 


lecting rings on which suitable brushes are 
made to bear and from which the ex- 
perimental current may be drawn. It is not 
dificult to see that a drum armature, 
which is a succession of such rectangular 
coils, may be provided with two collecting 
rings at equally distant points on the wind- 
ing and similarly placed in the earth’s field 
and rotated, thereby producing an e. m, f. 
of the desired character; and indeed this is 
true of any bi polor armature. The objection 
to these devices is the high speed at which 
they must be driven in order to obtain 
commercial frequencies, for the earth’s 


poles should be very large in proportion 
to the armature for which they provide a 
field. The edges should be rounded slight- 
ly, for the flux of force tends to concen- 
trate, there. A small loop, or, better still, 
a little drum armature wound on a wooden 
core, may be revolved in such a field as 
this, and will give a sine e.m.f. Consider- 
ably more current can be drawn from this 
device than from one in which the earth’s 
field is used. An old dynamo frame of the 
form shown in Fig 2 will make an excel- 
lent field for such a purpose as this, if 
the polar recesses are suitably filled with 
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semi-cylindrical blocks, A A. One of the 
horse shoe type will not be satisfactory. 
for the flux will concentrate on the edges 
which are next to the winding. 

Another ingenious method is shown in 


FIG. 3.— DEVICE FOR PRODUCING AN ACCU- 
RATE SINE E. M. F. 


Fig. 3, but unfortunately is not practicable 
for anything but very low frequencies. A 
rectangular tank is provided, in the center of 
which is immersed an electrode, C, of metal 
or carbon as may be convenient. Another 
electrode, A, is also immersed in the tank, 
and by use of suitable machinery is made to 
travel about the first in a true circle, being 
driven by a suitable motor at constant 
speed. On opposite sides the tank is lined 
with plates, and current passes from one 
plate to the other as shown by the arrows. 
It distributes itself uniformly, the lines of 
flow from plate to plate being straight lines 
and normal thereto. If these conditions 
obtain, it will be seen at once that the vari- 
ous points of potential through which the 
moving electrode passes vary in their dif- 
ferences from the potential of the stationary 
electrode according to the sine law. It is 
obvious that these devices can be ro- 
tated only very slowly. If we place 
in the tank another moving electrode, 
B, 90 degrees in advance of the first, we 
may draw two-phased currents from the 
two electrodes, using the middle as a com- 
mon return; and with three electrodes at 
120 degrees apart. we may draw three- 
phased currents, all of which will be prac- 
tically in sine curves. 

In Fig. 4 is shown a device which should 
give a sine curve of great accuracy and 
which can be driven at speeds correspond- 
ing to some of the lower frequencies. A 
straight conductor is provided, and it is 
essential that this should be of uniform 
resistance and that the total resistance 
should be as high as possible. The con- 
ductor should be more or less substantial, 
as it has to stand the friction of a travel- 
ing brush and should partake of the nature 
of a rod or bar. The ends of this rod are 
connected to two or more storage batteries 
in series, care being taken that the number 
of storage batteries be even. It is impor- 
tant that these storage batteries shou'd be as 
much alike in everv respec! as it is possible to 
make them, for their e.m.f. should be of the 
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same magnitude and their internal resist- 


ance should also be the same. They must, 
therefore, be charged together and, in gen- 
eral, subjected to the same treatment at all 
times. 

Upon the rod which is thus supplied with 
current travels a small collecting brush, 
which is driven by the well-known crank 
disc and plate in a simple harmonic mo- 
tion. A lead is brought out at the middle 


connection of the batteries and another 
is connected to the traveling brush. When 


FIG. 4.- DEVICE FOR PRODUCING AN ACCU- 
RATE SINE E. M. F. 


the machinery is set in motion there will 
exist between these two points or leads an 
e. m. f. which will closely follow the sine 
law. It will be readily seen that if the 
distribution of potential along the wire is 
uniform, varying directly as the length, 
and if the motion of the brush is harmonic, 
the potential varies in the same way. The 
machine should be carefully set so that the 
maximum rate of change of brush position 
shall correspond with the position of zero 
potential on the rod. To accomplish this, 
the crank disc should be set so that the pin 
1s on a vertical line, and the brush snould 
be adjusted along the driving rod until the 
potential between the terminals X and Y 
is zero. 

Still another device which is somewhat 
similar in its construction and principle is 
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circle is rotated a current-carrying wire 
stretched in a frame. The centre of rota- 
tion of this wire corresponds to the point 
of tangency, and as at this place there is in- 
sulation, the wire touches the circles only 
on the outer contacts, even though it be 
in a secant position. Connections are 
made to the two brass circles, and between 
them an alternating sine e.m.f. exists. In 
this device and also in the device shown in 
Fig. 4 it is necessary to avoid drawing too 
much current from the circuit for the rea- 
son that unbalancing will occur in the wire 
over which the moving contact is made. 
To further reduce this error, the current in 
the stretched wire or rod should be very 
large, so large that the currents that will be 
necessary to use in the experimental cir- 
cuit will be a very small percentage thereof. 

Another device which is similar to that 
shown in Fig. 4, but which can be driven at 


higher speed, is easilv constructed. In this 


arrangement the traveling brush is mount- 
ed on a parallel rod between two wheels 
which are driven at the same speed in the 
same direction. The brush so mounted 
partakes of an up and down motion as well 
as a lateral one, but neither of the motions 
interferes with the harmonic motion of the 
other. The brush makes contact with a 
current-carrying bar or wire. It must be of 
suitable form, so that the lateral motion 
will not interfere with its contact on the 
wire. The advantage of this apparatus 
arises from the fact that it can be driven 
at a much higher speed than the apparatus 
shown in Fig. 4, for the connecting rod 
can be balanced. The electrical connec- 
tions are the same. 


— — —— 
A GIFT TO THE STEVENS INSTITUTE. 


Andrew Carnegie has promised to give 
$50,000 to the Stevens Institute of Tech- 
nology for a new engineering laboratory. 
Plans for the new building will be pre- 


FIG. 5—DEVICE FOR PRODUCING AN ACCURATE SINE E. M. F. 


shown in Fig. 5. Two circles are provided 
which are tangent to each other, but insu- 
lated from each other at the point of tan- 
gency. Circles may be cut from the ends 
of brass tubes of suitable diameter and 
mounted on a board. Over the face of this 


pared at once. When completed the lab- 
oratory, it is expected, will surpass those 
of Cornell and Columbia and will equal 
that of the Massachusetts Institute of 
Technology, which is said to be the best 
in the country. 
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AMERICAN TELEPHONE PRACTICE. 
TESTING. 


BY KEM PSTER B. MILLER. 


A very important measurement, espec- 
jally in telephone cables, is the determi- 
nation of the capacity of the line con- 
ductors with respect to all neighboring 
conductors. The usual method of making 
capacity tests is to note the deflection pro- 
duced when a condenser of known capac- 
ity, after having been charged to a known 
potential, is discharged suddenly through 
the galvanometer, and to compare this 
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FIG. 1.—CAPACITY TEST. 


with the deflection obtained when the 
cable or conductor being measured, after 
being charged to the same potential, is 
discharged through the galvanometer. 
The deflections produced under these cir- 
cumstances are proportional to the 
charges, and therefore to the capacities 
of the standard condenser and the line or 
cable. The circuits for obtaining the de- 
flection produced by the discharge of the 
condenser are shown in Fig. 1, where 
C is the standard condenser, B the bat- 
tery, and G the galvanometer. When the 
key is depressed the condenser is charged 
to the full potential of the battery, B. 
The key is then suddenly released, thus 
allowing the charge from the condenser 
to pass through the galvanometer, thus 
producing a certain throw of the needle. 
The connections are then made as shown 
in Fig. 2, the same battery, B being 
used. When the key is depressed the ca- 
ble is charged, and when suddenly re- 
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FIG. 2.—CAPAOITY TEST. 


leased this charge flows through the gal- 
vanometer and produces another throw 
of the needle. By comparing the throw 
produced by the charge of the condenser 
with that produced by the charge of the 
cable, a direct comparison may be made 
between the capacity of the cable and 
that of the condenser. Thus, if with the 
1/999 shunt the discharge from the con- 
denser gave a deflection of 100 scale di- 
visions the capacity of the condenser be- 


From a book to be published by the Am rican 
Electrician Company. 
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ing 1/10 microfarad, and if with the same 
shunt the discharge of the cable produced 
a deflection twice as great, we would 
know that the capacity of the cable was 
1 1 
2 X — = — microfarad. 
10 5 
Convenient connections for making ca- 
pacity tests are shown in Fig. 3, where 
G is the galvanometer, S the shunt, C the 
standard condenser, KK discharge keys, 
V the selecting switch, and, B a battery 
of eight or ten cells. With the switch, 


FIG. 3.—CIRCUITS FOR CAPACITY TEST. 


V, at the left and both discharge keys 
depressed, the current from the battery 
will flow into the condenser, thus charg- 
ing it. Upon the sudden release of the 
discharge keys, the condenser will dis- 
charge through the galvanometer and 
shunt, giving a deflection which should 
be noted. With the switch, V, at the 
right, the cable may be charged and dis- 
charged in the same manner, and the de- 
fiection produced by its discharge noted. 
About seven cells of battery are usually 
sufficient for making capacity tests on 
telephone cables. If a non-adjustable 
condenser only is available, one having 
a capacity of 1/10 microfarad is probably 
most desirable. For accurate work a sub- 
divided condenser, having its divisions 
so arranged as to be easily connected in 
multiple or in series, or in combinations 
of the two, is very desirable. Then the 
condenser capacity may be varied until 
the throw from the condenser is nearly 
equal to that from the cable, thus greatly 
minimizing the liability to error in the 
results. In making capacity tests the 
wire under test should be carefully insu- 
lated and all the other wirus in the cable 
should be connected together and to the 
sheath or ground. Fifteen seconds should 
always be allowed for the charging of 
the cable. 

If d' is the throw due to the discharge 
of the condenser, d that to the discharge 
of the cable, K the capacity of the con- 
denser in microfarads, and X the capac- 
ity of the wire being measured, then 

X: K :: d:: d 


X = — K. 
d 


If the throws of the galvanometer are 
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too large to be measured, the shunt must 
be used. In this case d or d’ in the for- 
mula will be the actual throws observed 
multiplied by the multiplying power of 
the shunt. 

THE LOCATION OF FAULTS. 

When a break occurs in a wire in a line 
or cable, the ends remaining insulated 
from other wires and the ground, the only 
recourse is to capacity tests. The ca- 
pacity of the two parts of the wire will 
be proportional to their lengths, the wire 
being uniform in size and in its relation 
to other wires, throughout its length. 

We may locate a break of this nature 
in several ways. 

Measure the capacity of one 
end of the broken wire, then go 
to the other end of the cable and 
dothesame. Calling D thelength 
of the cable in feet, C the capuc- 
ity of the first portion of the wire, 
C’ that of the other and X the 


distunce in feet to the break from the 
first end, then: 


When a good wire is available, and this 
is usually the case, set up the instruments 
for capacity testing, and take a throw, d, 
on the broken wire, another, d’, on the 
good wire, and a third, d”, on the good 
wire with the broken wire connected to 
it at the far end. 

Evidently the throw on the whole bro- 
ken wire would be d“ — d' + d. 

Hence where D and X have the same 
significance as before 


X: D:: d: d“ — d' +d 
d D 
d“ — d' +d. 

The location of breaks is much compli- 
cated by the presence of poor insulation 
between ruptured portions, and between 
other wires. The insulation resistances 
between these parts should always be 
taken. If less than one megohm, the re- 
sults obtained by the capacity tests should 
not be relied on, and other 


and X = 


methods too complex for de- J 


scription here should be re- 
sorted to. ` 

The location of crosses or 
grounds is rendered tome- 
what difficult by the fact 
that there ıs nearly always 
some resistance in the fault 
itself. If we know the 
resistance of the defective 
wire and have no good wire 
running parallel with it 
we may proceed as follows, using a good 
Wheatstone bridge: 

Measure the resistance of one end of 
the defective wire through the fault to 
ground. Do the same at the other end. 
Then calling R the total resistance of 
the wire (either known or calculated from 
its size and length), R’ the measured re- 
sistance from the first end, R” that from 


the other end, X the resistance from the 


first end to the fault, Y the resistance 


al 
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from the second end to the fault, and Z 
the resistance of the fault, we have: 


R =X+yY 
R“ X ＋ Z 
R“ =Y+Z 
Solving these for X and Y we have 
R + R' — R“ 


which values are independent of the re- 
sistance of the fault. Knowing the re- 
sistance to the fault, it is easy to com- 
pute the distance to it, from the resist- 
ance per foot of the conductor. 

When a good wire is available, the Var- 
ley loop test should be used, as it is more 
accurate than the method just described. 
For this a Wheatstone bridge is used, 
and connected as in Fig. 4. The good 
and bad wires are joined at their distant 
ends, and one terminal of the battery con- 
nected to the point, e, on the bridge, while 
the other terminal is grounded. 

The rheostat arm now includes the 
resistance, R, plus the resistance of 
the bad wire to the fault, while the un- 
known arm includes the resistance of the 
good wire, plus the resistance of the bad 
wire on the other side of the fault. 

The equation of the bridge, when bal- 
anced, then becomes 


A R ＋ X 
B C+Y 


where R is the unplugged resistance of 
the rheostat, X the resistance to the 
fault, Y the resistance beyond the fault, 
and C that of the good wire. 

Now calling K the resistance of the 
loop consisting of the good and bad wires, 
we have 

K=X+Y4C 
or CT Y K X 


Substituting this in the second member 
of the equation of the bridge, we have 


BAD WIRE 


GOOD WIRE 


FIG. 4.—VARLEY LOOP TEST. 


AK - BR 
A+B 


which is independent of the resistance of 
the fault, and of the resistance of the 
good wire. 

Sometimes, in ordinary paper cables, 
the requirement is made that a rubber- 
covered test wire shall be run through 
the center of the cable, so that at least 
one good wire may be available in testing. 


whence X = 
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SAFETY VALVES. 


Probably some of the young engineers 
of the present day, advanced as they are 
in the science of steam engineering, never 
saw one of the appliances here illustrated 
by Fig. 1 and termed a “Lever Safety 
Valve.” However, it is but a compara- 
tively few years since no other arrange- 
ment was known for the relief of steam 
boilers when the pressure became too 
high. 

For years boiler tenders and firemen 
wrestled with sticking safety valves which 
would not open until they got good and 
ready and the pressure had risen far above 
the supposed blow-off point. But once a- 
blowing, the lever valve made up for its 
lateness in starting, for it would operate 
until the pressure in the boiler had fallen 
far below the normal. 

Then this type of valve had a very ugly 
fashion of occasionally sticking fast to its 
seat, and in extreme cases the disc has 
been found so fastened to the seat that it 
was with difficulty broken away with a 
hammer. These valves are still in use in 
antiquated plants, and are manufactured 
because there is a limited demand for 
‘them for the reason that they are cheaper 
than the improved spring pop valve, three 
types of which are shown by Fig. 2, as 
manufactured by the Crane Company, 
Chicago, Illinois. This company is also 
the manufacturer of the lever type of 
valve as shown by Fig. 1. These valves 
used to be made by about every foundry 
or machine shop that could sell one of 
them, but few are made now-a-days for 
use on steam boilers. 

Fig. 2 shows three types of pop“ safety 
valves, the “Standard” being shown with 
and without side outlet. The straight lev- 
er type is also represented and the details 


FIG. I.—LEVER. SAFETY VALVE. 


of construction may be readily inspected 
from the three views given. In adjusting 
these valves the springs are of such 
strength that one-sixth turn of the nut 
will change the pressure approximately 
five pounds either way. As the valves are 
self-adjusting, they require no changing 
after once having been set ut the required 
pressure. The valve seats are bevelled at 
an angle of 45 degrees to the center line 
of axis and the lever is arranged to lift 
the valve off its seat to the extent of one- 
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eighth the diameter of the valve opening 
in accordance with the rules and regula- 
tions of the United States Board of Super- 
vising Inspectors of Steam Vessels. 

Probably all the present styles of pop 
valves, as well as balanced valves for 
steam distribution, are based upon Rich- 
ardson’s original creation of nearly half 
a century ago. Foremost in the list of 
improvements upon Richardson’s crude 
yet effective invention, may be placed the 
Crosby and Ashton valves. The Crosby, 
as illustrated by Fig. 3, is the original of 
encased locomotive pop valves employing 
a relief lever for convenience of relieving 
the pressure in the boiler. This valve can 
be changed to a higher or lower pressure 
without removing the valve or reducing 
the pressure in the boiler. 

In the Crosby type, as shown by Fig. 3, 
the valve proper, B, acts upon two flat 
annular seats, V, V, and W, W, and is 
held down against steam pressure by the 
spiral spring 8. The area contained be- 


tween the seats W and V is what the @ 
steam pressure ordinarily acts upon to 


overcome the resistance of the spring. The 
area contained within the smaller seat 
WW, is not acted upon until the valve 
opens. 

The larger seat, V V, is formed on the 
upper edge of the shell or body of the 
valve, A. The smaller seat, W W, is 
formed on the upper edge of a chamber or 
well, C C, which is situated in the center 
of the body of the valve and is held in 


place by the arms, D D, which connect it 


with the body of the shell. These arms 
have passages, E B, for the escape of 
steam from the well when the valve is 
open. This well is deepened so as to al- 
low the rings, X X, of the valve proper to 
project down into it far enough to act as 
guides. The flange modifies the size of 
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passages, E E, and turns upward the is- 
suing steam. 

When the pressure under the valve is 
within about one pound of the maximum 
pressure required, the valve opens slightly 
and the steam escapes through the outer 
seat into the cylinder and thence into the 
air; the steam also enters through the 
inner seat of the well, and thence through 
the passages in the arms to the air. When 
the pressure in the boiler attains the max- 
imum point the valve rises higher and 
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steam is admitted into the well faster than 
it can escape through the passages in the 
arms, and its pressure rapidly accumu- 
lates under the inner seat; this pressure 
thus acting upon an additional area, over- 
comes the increasing resistance of the 
spring and forces the valve wide open, 
thereby quickly relieving the boiler. 
When the pressure within the boiler is 
lessened the fiow of steam into the well 
is also lessened, and the pressure therein 
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FIG. 3.—CROSBY POP VALVES. 


diminishing, the valve gradually settles 
down; this action continues until the area 
of the opening into the well is less than 
the area of the apertures in the arms, and 
the valve promptly closes. 

In the Moody muffled form of pop valve 
the valve proper projects upward through 
the casing of the valve, as shown by the 
middle cut in Fig. 3. The upward or outer 
side of the valve is open tu the air at all 
times, so that the valve is free at all times 
from any pressure of the out-going steam 
which escapes through the perforated cas- 
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FIG. 2.—CRANE CO.’8 POP SAFETY VALVE. 


ing into the open air without a disturbing 
noise. There is no back pressure in this 
valve, which opens to greater height than 
is usual in valves of this kind. 

While the “straight Crosby” valve, as 
shown in Fig. 3, is designed for locomo- 
tive use, it will work equally well any- 
where, but a less expensive form of valve 
particularly designed for stationary and 
marine boilers is also shown in Fig. 3. 
This valve is known as the Crosby-Meady 
valve and the interior mechanism consists 
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of a central spindle, A, which has a slight 
annular enlargement of its lower end, and 
rests in a central cavity in the top of the 
valve, C, being held in place and centrally 
guided by a flanged nut, B, which is 
screwed down into the cavity until the 
flange of the nut rests on the top of the 
valve. By means of this device any out- 
ward movement of the lever lifts the 
valve, C, from its seat. 

The valve, C, is provided with wing 
guides which fit smoothly into the cylin- 
drical seating, D, upon the top of which 
the valve rests. The seats of this valve 
have an angle of forty-five degrees to the 
vertical axis. 

On the outside of the valve seating 
(forming a part of it) is provided an an- 
nular flange, F, the top of which is on a 
plane with the bottom of the valve seat. 


FIG. 5.— HAYDENSVILLE POP VALVE. 


Above the flange, F, the metal of the seat- 
ing is cut away to form a right angle with 
the valve seat. The valve, C, is also pro- 
vided with an annular lip, E, the external 
diameter of which corresponds with that 
of flange F of the seating. The under 
face of this lip, E, is also at right angle 
with the valve seat, and in combination 
with the seating forms a small chamber 
through which all the steam must pass to 
reach the open air—the greater part be- 
tween the narrow edge of the lip, E, and 
the flange, F, of the casing, and the re- 
mainder through a number of small holes 
drilled vertically through the flange, F, to 
connect with this chamber. 

Twin valves are made by.this concern, 
the Crosby Steam Gage & Valve Company, 
Boston, Mass., and they also make special 
steam heating safety valves, which limit 
the pressure carried to 15 pounds per 
square inch. They also make high pres- 
sure valves for use when the pressure to 
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be carried is between 500 and 5000 pounds 


per square inch. 


Three types of valves, as made by the 
Ashton Valve Company, Boston, Mass., 
are shown by Fig. 4. The first represents 
the “Lock-Up” form, the second shows a 
cam lever marine valve, also with lock-up 
The third shows the yacht 
valve made by that company. In all these 
valves there is a chamber surrounded by 


attachment. 


a knife-edge lip and enclosed within the 
walls of this lip and the top of the bush- 
ing and valve seat. The knife edge wears 
down in proportion to the wear of the 
seat of the valve, thus keeping the outlet 
of the pop-chamber of the same relative 
proportion to the inlet, giving an unvary- 
ing pop and insuring long service without 
readjustment. 

The supplementary pop chamber is in- 
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troduced in all Ashton valves over two 
inches in diameter, and this chamber is 
connected with the primary pop chamber 
by a series of holes through the bushing. 


This arrangement serves the purpose of 
making a close regulation of the pop by 


the adjustment of its outlet passage into 


the discharge chamber by means of the 


screw plug regulator, H, on the outside of 
each valve. 
which is so constructed as to be free 


from corrosion or any possible chance of 
can be ob- 


sticking, any desired pop 
tained, that is, the range of pressure be- 


tween opening and closing can be ad- 


justed as fine as possible. 


All these valves above two inches in 


diameter are fitted with a blow-back head, 
which forms a chamber enclosing the 


spring and protecting it from the great 
volume of steam. Both the inlet and out- 
let are on the base casting, making it pos- 


sible to take the valve apart and regrind 


By adjusting this screw, 
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or otherwise repair it without breaking 
the connection with boiler or outlet pipe. 
Testing clamps are furnished wherewith 
a valve can be.locked during a pressure 
test of the boilers, thereby avoiding the 
otherwise necessary changing of the blow- 
off point, and preventing an undue strain 
on the spring during such test. 

From an inspection of the engravings 
above and hereafter shown, it will be 
seen that the principle upon which the 
quick action of the pop safety valve de- 
pends is that of reaction. The issuing 
steam strikes against a lip of the main 
valve, or against a supplementary ring at- 
tached thereto and effects much the same 
action that is brought to pass when a 
stream of water strikes the current sur- 
face of a turbine bucket. The reactive ef- 
fect serves to open the valve further, and 


FIG. 7.— SCOTT SAFETY VALVE 


as the pressure diminishes, to close it 
quicker when action takes place either 
way. | 

Fig. 5 represents two forms of pop valve 
made by the Haydensville Manufacturing 
Company, New York City. 

In both these valves the form of disc 
given to produce the reaction effect can 
be plainly seen, although the form of 
construction differs some in the two 
valves, that at the left hand showing a 
solid nickel seated form, while the other 
represents the ordinary  brass-seated 
valve. The latter has only a limited ad- 
justment of the screw ring under the re- 
action lips or knife edge, whereby wear 
may be compensated for and the degree 
of pop, or “pounds of waste,” kept within 
bounds, say, within two or three pounds. 

The forms of pop valves illustrated by 
Fig. 6 are made by the Lunkenheimer 
Company, Cincinnati, Ohio, and present 
some interesting features in modern 
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safety valve engineering. Two forms of 
valve are shown, the iron body and the 
brass form of construction. The pop, on 
action of the escaping steam, is controlled 
by the externally threaded ring, B, in the 
base of the valve, which is easily acces- 
sible without taking valve apart, and is 
held securely in place when set by means 
of set-screw, Y, on the side of the valve 
body. Ifthe valve pops suddenly and does 
not reduce the pressure enough, turn ring 
B down (further away from the valve 
disc), and if it pops too much, opening 
and closing only gradually, turn ring B 
up (nearer to the valve disc). When the 
desired adjustment is obtained, secure the 
ring by means of the set-screw. 

In the fron body valve it will be noticed 
that it is not necessary to change the 
pressure adjustment when testing the 
boiler, as the lock screw, H, can be re- 
moved and a long set screw of the same 
size inserted and screwed down upon the 
valve stem holding disc to its seat while 
pressure is being applied to boiler. As 
soon as test is over the set screw can be 
removed and valve will again be as effi- 
cient as ever. The spring and disc are en- 
cased and action of valve cannot be ef- 
fected by back pressure, in case discharge 
pipe is cramped or muffled. 

The three forms of safety valves illus- 
trated by Fig. 7 are known as Scott“ 
valves, and are made by the Roe Stephens 
Manufacturing Company, Detroit, Mich. 
The first cut in the engraving shows their 
form of marine lock-up pop valve as ac- 
cepted by the U. S. Government on a basis 
of one square inch of valve area for two 
square feet of grate surface. This valve 
has the reaction form of disc with adjust- 
able ring for changing the pop. The 
spring is isolated from the steam, and ac- 
cess can be had to the valve without in- 
terfering with the outlet pipe. 

The second cut in the engraving shows 
an adjustment apparatus, where by the 
turning of a hand wheel, two adjustments 
of pressure may be had at will. Thus, the 
valve may be set at 90 and 200 pounds 
and by a turn of the hand wheel, shown 
at the top of the cut, may be made to 
work at either pressure at will. Thus, in 
boiler houses which require a lower pres- 
sure of steam in the day time than at 
night, these valves particularly apply as 
a simple turn of the hand wheel changes 
from one pressure to the other. 

The third cut in Fig. 7 shows the Scott 
muffler valve, Richardson style. These 
valves are so constructed that it is impos- 
sible for them to cock or tilt, being guided 
by the wings at the bottom and a head at 
top, and nothing more than atmospheric 
pressure is retained on top valve, and 
when in operation it cannot be loaded. 
They are also provided with an adjust- 
able screw threaded ring, by the use of 
which the point of closing can be easily 
regulated. The muffler valve is of simi- 
lar construction to the plain valve, but is 
provided in addition with a perforated 
dome-shaped exterior casing with a new 
design of inside muffler, by which the 
noise of the escaping steam is lessened to 
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a marked degree, and does not impair the 
efficiency of the valve, which will give 
perfect relief to the boiler. 

Two types of pop valves as put upon 
the market by the Consolidated Safety 
Valve Company of New York are illus- 
trated by Fig 8. The first is a thin 
nickel-plated valve, made with the Rich- 


FIG. 8.—POPS OF THE CONSOLIDATED SAFETY 
VALVE CO. 


ardson adjustable screw ring, as in 
fact are all the pop valves manufac- 
tured by this company. This style is sup- 
plied by that company at all times, unless 
some special form of valve is specified. 
The adjusting ring for regulating the pop, 
also the set screw for holding same in 
place, is plainly shown. In this valve the 
spring is placed directly in the blow-off 
chamber, consequently it is exposed at all 
times to action of the escaping steam. 
But in the second cut of Fig. 8, which 
shows the base-outlet pop valve made by 
this company, there is a separate compart- 
ment for the spring, which protects it 
from heat and moisture of the escaping 
steam. This valve is intended for large 
boilers in electric light plants, while the 
“Standard” is also adapted to the same 
service, but is not quite as high in grade 
as the second cut in Fig. 8. The latter, 
having a base outlet, i. e., an opening in 


the lower casting for its discharge, can. 


be taken to pieces without breaking any 
pipe joints. 
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A STORAGE TESTING BATTERY. 


BY BENJ. H. GLOVER. 


In making electrical measurements it 
is usually necessary to use some form of 
battery as a source of e. m. f. For ordi- 
nary bridge work a few cells of dry or sal- 
ammoniac batteries are sufficient and are 
usually on hand. There is, however, a 
large class of testing work where a con- 
siderable electromotive force is needed. A 
silver chloride battery of one hundred 
cells or more is an expensive piece of ap- 
paratus and is also a frail affair. It must 
be used with caution and is liable to be 
rendered almost worthless by an acci- 
dental short circuit or the making of 
wrong connections. 

Having considerable use for a high e. 
m. f. in various testing work, the writer 
devised and constructed a storage battery 
which was not only compact and conveni- 
ent, but thoroughly reliable and practi- 
cally indestructible if given ordinary care 
and attention. The results being so sat- 
isfactory, several batteries have since 
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been built along the same lines by those 
who have examined it, and no doubt the 
following description will be of value to 
any who have occasion to use such ap- 
paratus or wish to construct a similar 
battery. 

The containing jar consists of a one- 
ounce wide bottle. This bottle is three 
inches high and one and one-quarter inch- 
es outside diameter, with an opening of 
three-quarters of an inch clear. The ele- 
ments are made of sheet lead strips one- 
half inch wide, seven inches long and 
one-sixteenth inch thick. Such a strip is 
bent as indicated in the sketch and forms 
two elements: the positive of one cell and 
the negative of the adjoining cell. The 
two elements in one cell are separated and 
insulated by two pieces of glass tubing. 
This tubing has an outside diameter of 
one- quarter inch. One of the pieces is 
two and the other one inch in length. 
The longer tube is used as a filling fun- 
nel for the electrolyte and as a separator 
for the strips. The short piece of tubing 
serves as a vent for air when filling the 
bottles and for gases when charging. 

In constructing a cell two strips prop- 
erly bent in shape are separated by the 
glass strips and a rubber elastic band is 
snapped over the whole. This keeps the 
parts together while the cell is being 
sealed. Some of the regular wax used by 
storage battery companies should be used 
for this purpose, as it is not affected by 
the acid. Considerable difficulty was ex- 
perienced with the first cells made, due 
to the fact that common wax was used, 
which was attacked by the acid, and held 
a quantity of moisture, which caused the 
cells to leak and run down rapidly when 
left on open circuit. 

If the bottles are filled up to the neck 
with some heavy liquid the wax may be 
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flowed about the strips, making an ef- 
fective seal. Another method, though 
more laborious, is to place small lumps 
of the wax around the strips and then 
seal with a blowpipe. 

After sealing the cells Into groups of 
any desired number and arrangement they 
should be filled with an electrolyte com- 
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posed of sulphuric acid and water with 
a gravity of about 22 degrees Beaume. 
The forming of the active material on 
the plates takes some time, but should be 
carefully performed, as the more satisfac- 
tory results obtained fully compensate 
for the care and patience exercised. The 
area of the active surface exposed to the 
electrolyte is about one square inch. 
When forming the plates at least two 
110-volt lamps should be placed in series 
when charging from 100-volt mains. 
Every hour or two the battery should be 
discharged through the same resistance 
until nearly exhausted and then recharged 
as before. This operation must be re- 
peated and continued until the plates are 
well formed, cutting down the charging 
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A CHART FOR DETERMINING THE CUR- 
RENT IN TWO AND THREE-PHASE 
LINES. 


The determination of the current in 
the wires of two or three-phase lines for 
a given number of kilowatts or horse 
power with a given voltage and power 
factor requires considerable calculation 
from the proper formulae, all of which 
can be readily replaced by the scales 
printed below. Of these the right hand 
drawing gives the values for two-phase 
lines, and by multiplying by two gives 
the current strength for the same condi- 
tions on single-phase lines, while the left 
hand scale gives the current for three- 
phase lines. The formulae from which 
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zontal line corresponding to the voltage 
of the circuit and the current strength 
in amperes will be found at the end of 
the diagonal current line intersecting 
that point. For example, upon the two- 
phase chart 50 kilowatts at 1100 volts 
shows approximately 22% amperes per 
phase. In case the circuit is single-phase 
the number of amperes for this load at 
this voltage would be 45. If no diagonal 
line passes through the point of intersec- 
tion the value of the current may be 
found by interpolation between the diag- 
onal lines next above and below. For ex- 
ample, 70 kilowatts at 900 volts shows a 
current strength midway between 37% and 
40 amperes, or about 38% amperes. By 
noting the position of the decimal point 
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A CHART SHOWING THE RELATION BETWEEN THE CURRENT PRESSURE AND POWER OF TWO AND TH@EE-PHASE LINES. 


current to one twentieth of an ampere as 
the process advances. 

As to the cost, a 50-cell battery was 
built from the following inexpensive ma- 
terials: 


50 one ounce wae mouth bottles........... ae . 50 
8 pounds lead (7 in. x 36 in. x 1/16 in.) 48 
1 pound gair tubing (& in.): . 30 
pound gaaaa‚a‚aA Che ebenetccuneee 10 
pint acid “eoncenteated) eer Tees feces 25 
$1.62 


they were drawn are given with them. 
The directions for their use are as fol- 
lows: 

To find the current per phase for any 
output at any voltage, look up the verti- 
cal line corresponding to that output in 
kilowatts as determined by the horizontal 
scale running along the base of the in- 
tersecting squares. Follow this vertical 
line up to its intersection with the hori- 


any current at any voltage may be deter- 
mined. For example, to determine the 
current at 2200 volts for a given load the 
current at 220 volts may be read off from 
the chart and divided by 10; similarly, to 
determine the current for 500 kilowatts. 
50 kilowatts may be applied to the chart 
and the result multiplied by 10. 

If the load is given in horse power in- 
stead of kilowatts, it may be followed up 
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vertically from the scale on the lowest 
radial line. For eexample, 80 horse 
power at 600 volts gives 50 amperes. The 
other radii are for use in case the 
power factor is less than unity. In this 
case the kilowatt line should be followed 
down vertically to its intersection with 
the radius representing the power factor 
of the circuit, and the circle intersecting 
this point should be traced around to 
the vertical and carried up into the scale 
of volts and kilowatts. For example, 70 
kilowatts with a power factor of 80 per 
cent. shows an apparent load of 88 kilo- 
watts, which may be followed up to— 
let us say—1100 volts, giving 40 amperes. 

By combining these various methods a 
given number of horse power with a 
given power factor may be reduced to 
current. For example, 106 horse power 
followed up vertically shows 80 kilowatts, 
which, with an 80 per cent. power factor, 
shows 100 apparent kilowatts and a cur- 
rent dependent upon the voltage as above 
pointed out. The chart is also reversible, 
a given number of amperes at a given 
voltage being readily reducible to kilo- 
watts and horse power if the power fac- 
tor is known. For example, 70 amperes 
at 300 volts is evidently 43 kilowatts, or 
56 horse power, if it is non-inductive. If 
it has a power factor of 90 per cent., 
the same number of amperes at the same 
voltage becomes 39 kilowatts or 52 horse 
power. The same methods are exactly 
applicable to the right hand scale of 
three-phase systems. 

The lower diagonal or radial lines may 
be used to represent the efficiency of a 
motor in place of the power factor; e. g., 
a 90 kw. motor having an efficiency of 
20% would require 100 kw. to drive it 
and the current required can be found as 
above. 

These charts were drawn up by Mr. 
Stephen Q Hayes, to whom the readers 
of the American Electrician are indebted 
for their publication. 


lle 
Letters on ¢@ 
Practical Subjects 


BRD 
An Improvement in Coherer Constructlon. 


To the Editor of American Electrician: 
Sir—I have read with considerable in- 
terest the article by Prof. Jerome J. Green 
on wireless telegraphy in the July issue 
of the American Electrician. The form 
of coherer and tapper shown in Fig. 4 is 
an exceedingly desirable and compact ar- 
rangement and simply constructed from 
existing materials. There is, however, 
more in the device than seems to have 
been mentioned in the article, and I ven- 
ture to make the suggestion that if the 
shell or dome of the buzzer were made of 
a steel or iron casting, a great deal of 
‘trouble due to waves emanating from the 
vibrating contact of the tapper would be 
eliminated. In such a form the device 
would be an attra¢tive and useful piece of 
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physical apparatus and in due time of 
commercial value; in short, it seems to 
me that Prof. Green’s coherer and tapper 
suggest a very desirable standard form 
for the apparatus. 
GEORGE T. HANCHETT. 
New York, July 17, 1899. 


— 
A Name for the Self-Propelled 
Vehicle. 


To the Editor of American Electrician. 

Sir—The mechanical or self-propelled 
vehicle for use on streets is drawing so 
much public attention and meeting with 
approval and demand so rapidly that it 
seems strange that no satisfactory name 
has as yet been given these vehicles, and 
as this question is one that has come up 
recently in some of the papers, I have 
taken the idea under consideration, and I 
believe, finally solved the problem. 

To such vehicles the name horseless 
carriage, automobile, motor vehicle, elec- 
tric carriage, auto-car, electro-mobile, 
gasolene wagon, etc., cannot be used when 
speaking of the operator and retain the 
name of the vehicle, or distinguish the sex 
of the operator, or in fact, distinguish the 
operator at all, let alone any distinction 
of the act of running such a vehicle. 
What is required is a name that in speak- 
ing of an operator of either sex or the 
act of driving, will carry with it the name 
of the vehicle itself, and also a name 
broad enough in its application to apply 
to any form of self-propelled vehicle, 
whether electric, gasolene, steam or any 
other form of motive power. 

The name I wish to suggest to the pub- 
lic is a name which fulfills all of these re- 
quirements, and that is the name AUTO- 
BAINE, which, translated, means auto- 
matic wagon, BAINE, being derived 
from an old Greek word, meaning wagon; 
so we have for the name of the vehicle, 
AUTOBAINE. AUTOBAINEER, as ap- 
plied to a man operator, AUTOBAINE- 
ESS, as applied to a woman operator, and 
AUTOBAINING or AUTOBAINEERING 
for the act of using the vehicle, in addi- 
tion to which this name is applicable to 
any kind or form of self-propelled vehicle. 

C. E. WOODS. 

Chicago, III. 


Polyphase Generators, Transformers and 
Motors. 


To the Editor of American Electrician: 
Sir—I notice in a recent issue of one of 
your contemporaries an article on the 
above topics, in which considerable space 
is devoted to a description of polyphase 
transformers. Four types are mentioned, 
as follows: Two-phased transformers, 
which simply raise or lower the potential; 
three-phased transformers, which act 
similarly; two-phased-three-phased trans- 
formers, which receive two-phased cur- 
rents and deliver three-phased currents, 
at the same potential, or higher or low- 
er, as the case may require; and three- 
phased-two-phased transformers which 
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receive three phases and deliver two, at 
even potential, or higher or lower poten- 
tial.“ 

In the plant with which I am connected 
polyphase apparatus is used, but entirely 
with single-phase transformers; the lat- 
ter are also used to transform from two 
phases to three phases and vice versa. I 
have always understood that this was uni- 
versal practice in this country and have 
never heard of any plant in which poly- 
phase transformers were used. If such 
instruments are in use I should like to see 
descriptions of them in your columns. 

The same article advises engineers that 
“good practice as applied to revolving ar- 
mature machines of either two or three 
phases is to use 1000 volts or less at the 
machine, step-up transformers at the 
switchboard to raise the pressure to 2000, 
3000, 5000 or 10,000 volts, according to out- 
side conditions.” If this ip the case uni- 
versal practice in this country on 2000- 
volt systems, which are now standard for 
alternating central stations, must be bad, 
since the 2000 volts are universally, one 
may say, generated directly in the ma- 
chines, whether they have revolving arma- 
tures or revolving fields. 

I noticed also another slight departure 
from actual facts, to which I call atten- 
tion only to emphasize the arraignment 
made below, and that is the statement in 
the same article that synchronous motors 
must have brushes and collector rings. In 
my own plant we use an inductor ma- 
chine as a synchronous motor and it has, 
of course, neither brushes nor collector 
rings. F 

It would seen to me that publicationg 
such as the one referred to, which has re- 
cently commenced dabbling in electrical 
affairs and which aims to give elementary 
instruction to practical men, should be 
careful that these instructions conferm 
with the conditions of practical work. 

A. R. B. 

Niagara Falls, New York. 

{The statements of the writer given 
above are correct. No polyphase trans- 
formers are commercially used in any in- 
stance in this country, although they are 
to a limited extent on three-phase plants 
in Europe. The generation of 2000 volts 
in revolving armature machines is com- 
mon and good practice, and synchronous 
motors—if of the inductor type—require 
no brushes or collector rings.—Editor.] 

—_——_—__—_—.»---—___—- 


The Vaiue of Feed-Water Heaters. | 


To the Editor of American Electrician: 

Sir—In a paper which is abstracted in 
your issue of July, 1899, entitled A Local 
Transmission System,” certain reasons 
have been set forth as to why “the Union 
Station was designed and equipped with 
all auxiliaries electrically operated, the 
steam from the boilers being used only in 
the main engine.“ 

The deductions will nut hold, either in 
theory or in practice, if feed-water heat- 
ers are considered for the service. A 
conservative and perfectly sare estimate 
of the difference between running every- 
thing condensing and running a sufficient 
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part of the plant non-condensing to sup- 
ply the exhaust steam necessary to heat 
the feed-water up to say 210°, can be 
readily made. 

Let us assume the case of a plant devel- 
oping with one or several large units 5000 
1. h. p., with auxiliaries belt-driven. or elec- 
trically operated (though the belt-driven 
is the more economical) doing this work 
on a consumption of 15 lbs. of steam per 
h. p. per hour. Then 75,000 lbs. of water 
will have to be made into steam per hour, 
from water from a hot well, at say 100° F. 

Against this let us compare another 
plant, doing the same amount of work 
with one engine of say 500 h. p., run non- 
condensing, and the rest of the engines 
(4500 h. p.) operating condensing. With 
the same steam consumption the condens- 
ing engines will require 67,500 Ibs. of 
steam per hour; if the non-condensing 
engine will require one-third more steam 
per h. p. than the condensing engine, it 
would be a very liberal estimate. On 
this basis the 500 h. p. non-condensing en- 
gine will require 10,000 lbs. of steam per 
hour. Total amount of heat required per 
hour for this plant would then be that for 
77,500 lbs. of steam, less the heat con- 
served from the exhaust from that non- 
condensing engine. If we take the most 
extravagant estimate of the losses from 
work done, radiation, etc., at 25% of the 
total amount of the heat in the steam used 
by this non-condensing engine, we could 
still save 75% of the heat in the steam, 
or the equivalent of 7500 lbs. of steam, for 
about this quantity would be needed to 
raise the temperature of the hot well wa- 
ter from 100° (the same temperature as in 
the other case) up to the boiling point. 

Deducting this from the gross total of 
77,500 lbs. gives the net total of heat re- 
quired for generating steam as the equiv- 
alent,pf 70,000 lbs. per hour. That is, in- 
stea@jpf having to burn coal for evapor- 
ating 75,000 lbs. of water per hour, it will 
only be necessary to burn the coal re- 
quired to evaporate 70,000 lbs. of water 
per hour; the difference is 5,000 Ibs. in 
favor of running the auxiliaries with 
steam. 

The equipment required for running 
the auxiliaries by steam costs considera- 
bly less than the other, and the saving 
will be in the neighborhood (under the 
actual conditions) of 8% of the total fuel 
bill. 

The plain truth of the matter is that 
unless the temperature of the feed-water 
entering the boilers is 200° cr over, no one 
can afford to run any auxiliary condens- 
ing, direct-driven, or with a motor. The 
exceptions to this general statement only 
prove the rule. 

The 5000-h. p. plant which we suggest- 
ed will stand the most careful investiga- 
tion, and the only point that can be made 
against it—granting that good practice 
requires boilers to be fed with hot water 
—is whether it is better to use economiz- 
ers or feed-water heaters, as suggested. 
Both heaters and economizers utilize 
waste products; if either one will supply 
all the heat that can be conserved there 
fs no need of utilizing the other. 
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In favor of the above plan, if with it the 
open heater is used, there is a less first 
cost of installation, a less cost for upkeep, 
no deterioration of the heating qualities, 
and a certain amount of purification for 
the feed supply. The heating results giv- 
en are practically the same, so that when 
you come down to it one can better get 
along without an economizer than he can 
without a properly designed open feed- 
water heater. 

Many engineers are of the opinion that 
because steam auxiliaries require a great 
many more pounds of steam per horse 
power per hour for their operation than 
the same power can be developed in a con- 
densing engine, that they are wasteful and 
should not be used. These people are thé 
ones we wish to enlighten. 

The actual heat taken from steam for 
work done is, of course, exactly the same 
in all engines, roughly, 43 heat units per 
minute per horse power. Even suppos- 
ing that steam auxiliaries require 150 lbs. 
of steam per horse power per hour, 95% of 
the heat in this steam can, we believe, 
be used in a heater for beating the 
feed-water, since 5% will more than 
account for the work done and for radia- 
tion. It must not be overlooked that even 
with engines taking steam practically the 
full length of the stroke all of the initial 
condensation will be re-evaporated, be- 
cause the sudden fall in pressure, when 
the exhaust valve is opened to atmosphe- 
ric pressure, will liberate enough heat for 
this re-evaporation. 

J. C. JONES. 
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322. What are the fundamental prin- 
ciples upon which the electric motor oper- 
ates? 

Every current is surrounded by a mag- 
netic fleld of force which distorts any 
other magnetic fleld in the vicinity; the 
two combine into a resultant field whose 
lines of force tend to become as short as 
possible, thereby tending to move both 
sources to a new arrangement such that 
the lines may be as short as possible. In 
accomplishing this result, what is called 
the “field” is usually the space between 


the poles of an electromagnet; the current 
is in wires carried on or near the surface 
of a cylinder of laminated iron, the 
combination of iron and wire being called 
the “armature.” 


FIG. 2. 
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323. Are alternating current motors 
based upon the same principles as those 
for direct currents? 

The fundamental principles are the 
same, although in the application there 
are many differences. With direct cur- 
rent motors the currents for both the 
field and the armature are taken from the 
external circuit; with most of the motors 
for alternating currents the field is mag- 
netized by current taken from the exter- 
nal circuit, while the current in what 
corresponds to the armature is usually 
obtained by induction. 

324. Will an alternating current motor 
work upon a direct current circuit? 

A few small a. c. motors will work on a 
direct current, but most of the larger ones 
will not. 

32.7. Will a direct current motor work 
upon an alternating current? 

Almost any d. c. motor will run when 
an alternating current is sent through 
it; but it will not ordinarily develop any 
considerable amount of power, unless 
wound specially for the purpose and un- 
less the field magnets are made of lami- 
nated iron and precautions are taken to 
avoid induced currents in stationary parts 
of the motor. 

326. What kind of motor is the easiest 
to understand? 

Perhaps the simplest is the “oblique 
approach” motors made for toys or small 
sizes only. These must usually be started 
by hand. The moving and stationary 
parts Are both magnetized by the same 
coil, and are so designed that the path of 
the magnetic lines of force becomes short- 
er and shorter as the armature revolves 
until it reaches the shortest path, when 
the current is cut off for a short time and 
the attraction ceases until the momentum 
has carried the armature past. Figs. 1 
and 2 illustrate the principle involved. 
Suppose that the armature is in the posi- 
tion shown in Fig. 1, when current is 
sent through the coil around the pivoted 
piece N-S. The current sets up magnetic 
lines which extend through the iron cir- 
cuit somewhat in the direction shown by 
the dotted lines. The tendency of these 
lines to shorten draws the movable piece 
around to the position shown in Fig. 2. 
It would stop here, because in this posi- 
tion the air gap is shorter than in any 
other position; but a commutator is ar- 


FIG. 3. 


ranged so that the current is cut off at 
this point and the moving piece keeps on 
moving by its own momentum, until it 
reaches a position one-quarter turn ahead 
of the position shown in Fig! 1, when 
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current is again sent through the coil and 
the pivoted piece moves on again through 
a similar set of changes. Some motors 
of this type have the coils on the sta- 
tionary part; which has usually more 
than one pair of coils and poles, the cur- 
rent going first through one pair and 


then through the other, as suggested in 


the third figure. 


827. In the “oblique approach” motors, 
which part is the armature and which the 
feld? 


Ordinarily the moving part would be 
called the armature, and the stationary 
part the field. This is easy to see in Fig. 
3, but there is room for discussion re- 
garding the motor shown in Figs. 1 and 2. 


328. What class of motors is easiest to 
understand next? 


Those in which the moving part has two 
or more projecting ends like those on the 
armatures of the “oblique approach” mo- 
tors, but whose field magnet and armature 
have separate coils. Examples of these 
are shown in the accompanying figures. 
The simpler one is the “Edison” toy mo- 


FIG. 4. 


tor, Fig. 4, whose fleld is a sort of horse- 
shoe magnet, and whose armature is the 
shape of the capital letter I or H. The two 
ends of the coil upon the armature are 
connected respectively to the halves of a 
split sleeve, which is carried upon the 
shaft and upon which two stationary 
brushes rub; it is evident that if these 
brushes are set properly, one brush will 
press against one part of the sleeve for 
one-half a revolution of the armature, and 
upon the other part of the sleeve during 
the remainder of the revolution. If cur- 
rent is sent through the motor when tue 
armature is in the position shown in the 
figure, the magnetic lines of force will 
pass through the circuit and in shorten- 
ing will draw the armature to the hori- 
zontal position; now, if the brushes have 
been arranged properly, the commutator 
will have turned around far enough so 
that each brush presses against a different 
bar and the current, goes through the 
armature in the opposite direction; the 
armature and field now repel instead of 
attract, and when the momentum has 
carried the armature past the dead center 
it will be attracted in the other direction, 
and so the rotation will continue. 


329. How does the 
operate? 


This motor, which is shown in Fig. 5, 
has three poles in its armature. The com- 
mutator likewise is in three sections. The 
brushes are placed diametrically opposite, 


“Porter” motor 
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so that they press against only two of the 
segments most of the time. Current is 
sent through the two poles which are in 
the position to pull the hardest, and when 
one pole gets to the dead position, where 
it tends to stay, current is cut off from 
it and sent into another pole. This motor 


il 


has no dead center, and will start in any 
position. 


330. How are the armatures of larger 
motors made? 


The iron core is in the shape of a cylin- 
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331. What causes a surface wound 
armature to rotate when current passes? 


The armature is in a strong magnetic 
fleld which becomes distorted more or less 
by the magnetic effect of the current in 
each of the wires on the surface. The 
action of each wire may be considered as 
something like that shown in Fig. 9. 
where there is a strong pull tending to 


move the wire in between the poles of the 
magnet. In the caze of the actual arma- 
ture, the lines of force would naturally 
go into the armature by the shortest path 
through theair; that is, would go radially. 
But the magnetic force about the current 


rr 


FIG. 6. 


der having wire wound over its entire sur- 
face, or in grooves upon the surface; the 
wire is wound in sections, which are con- 
nected in series with each other, and are 
connected with the successive bars of a 
commutator. A“ smooth core“ armature has 
the wire upon the surface, while a 
“toothed,” “slotted” or “tunnel wound” 


armature has the wires in slots or in holes 
just below the surface. Fig. 6 shows the 
external appearance of a smooth core ar- 
mature, while Fig. 7 shows the commuta- 
tor. 


deflects the lines and makes them traverse 
a longer path, somewhat as indicated 
in Fig. 8, in which circles repre- 
sent wires, current going toward the 
paper in those with crosses and toward 
the observer in those with dots. The 
effort of the lines to shorten causes the 
wires to move in the direction indicated 
by the arrows and thus rotate the iron 
armature core to which they are fastened. 
As the wires move to such position that 
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they would pull in the opposite direction, 
the commutator sections to which they 
are connected pass under the brushes, and 
the current is reversed and they still pull 
in the same general direction. 
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Queries and 3 


Answers; 


What voltage is there between the points 
of the two carbons in the leading types of 
enclosed arc lamps for use on 110 volt direct 
current circuits? H. A. M. 

80 to 85 volts. 


I have a standard Western Union 150-ohm 
relay which I wish to rewind to 20 ohms. 
Please let me know what size wire would be 
needed to wind the coils to that resistance. 

H. 8. K. 


About No. 25 wire would be best for 
that purpose. 


Please be kind enough to tell me the ratio 
of difference between copper and platinum 
wires of the same diameters. C. S. W. 


Platinum wire has about 5 2/3 times 
the resistance of copper wire. 


The main Western Union lead is built north 
and south on east side of a street. A home 
telephone company with a heavy lead (8 ten- 
pin arms) is built directly over on same line 
with some copper metallic, but generally 
common return, on which they have en- 
deavored to prevent grounds. Primary wire 
from 2000 volt alternator passes between the 
two leads, cutting their line at right angles 
and extending east 10 ft., where a trans- 
former is located on pole. There is four feet 
of clearance on both leads. Would that in- 
crease lightning hazard and why? We have 
lost two transformers, while no trouble has 
been experienced on southwest corner under 
Postal main lines. E. R. 


With the clearance mentioned it is dif- 
ficult to see how the existence of tele- 
phone and telegraph leads can possibly 
increase the lightning risk on the light- 
ing wires. 


What is the proper length of air gap forea 
swinging ball lightning arrester on a 110 volt 
circuit? J. H. D. 


The air gap should be made very short 
with this low voltage, as there is no dan- 
ger of the current jumping. About 1/32 
of an inch is suitable. The length of the 
gap must be increased for high.pressures, 
especially those of many thousand volts. 


What temperature centigrade is given in 
an electric furnace such as is used in the 
manufacture of calcium carbide, and what 
is the temperature at the electrodes of a 
2000 c. p. arc lamp, consuming practically 10 
amperes of current? C. H. M. 


The temperature of either 7 or 10 am- 
pere arc lamps is practically that of the 
melting point of carbon, which has been 
estimated at 3500° C. That of the calcium 
carbide furnace is. probably somewhat less 
as the carbons are not melted. 


(1) What would be the proper dimensions 
of a good common medical coil and what 
amount and size of wire for primary and 
secondary? 

(2) What size or strength of motor will it 
take to run a common sewing machine? 

(3) I have a 16 light 110 volt dynamo, shunt 
armature, wound with No. 17 wire, 4 lbs. 
What amperage will it give at full speed? 

(4) Can you give me the address of any one 
charging storage batteries by wind power in 
a small way, say about 2 h. p., and are they 
@ success in every way? D. W. M. 


(1) 2 ins. in diameter by 4 ins. in 
length. Primary % Ib. of No. 12 wire. Sec- 
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ondary 1 lb. of No. 24 wire. (2) A1/12th 
h. p. or a 12-in. fan motor will do the 
work. (3) 10 amperes. (4) This is not 
being done commercially and is a very 
difficult thing to do successfully. 


I have a telephone line from station to 
office, length about two miles. It is strung 
on the poles of our 2200 volt a. c. circuit with 
frequent transpositions, but the line is very 
noisy. Would it reduce the noise to join the 
two wires of the circuit together at each 
end, thus placing the two wires in parallel, 
and connect the instruments between the 
ground and the overhead line? My theory 
is that the induced currents will simply flow 
backward and forward around the line and 
not affect the instruments much. F. C. 

The trouble would probably be in- 
creased as the inductive effect of the cir- 
cuit consisting of the overhead wires and 
the ground would be greater than that of 
a circuit between the two wires. The 
trouble could be largely reduced by put- 
ting in a repeating coil at each end of the 
line. 

How can I find the proper size of wire for 
the three-wire system? C. S. R. 

The positive and negative conductors 
should be % of the size for the same 
percentage drop with the same load on 
the two-wire systems, i. e. calculate your 
wire by ordinary wiring tables for 110 
volts for the total number of lamps and 
then choose a size with % the circular 
mils found. The neutral should be the 
same size as the other conductors. 


(1) Is there a device on the market for 
transforming the current from a 110 volt di- 
rect current circuit so that it can be used in- 


stead of batteries on telephone systems? 


(2) On Edison three-wire systems will an 
ammeter indicate correctly if placed on lead 
from dynamo which connects to neutral 
bus? J. L. 


(1) Yes, small motor dynamos with sin- 
gle armatures and two commutators are 
made for this purpose by several makers, 
notably the Crocker-Wheeler Electric 
Company, New York City, and the Holtz- 
er-Cabot Electric Company, Boston, Mass. 
(2) Yes, the ammeter will indicate the 
load of the dynamo to which it is con- 
nected. 


(1) If a high tension arc circuit were to be 
opened at any point, how would the E, R 
and C be affected? : 

(2) If a generator for such service were to 
be instantly short-circuited, what would be 
the action of E, R, C? 

(3) If any electrical conductor could be ex- 
tended to both sides of an arc circuit, thus 
cutting out a given number of lamps, how 
would E, R and C be affected? 

(4) In operating an alternating arc lamp is 
resistance on one side of the circuit suffi- 
cient? 

(5) If one ampere is to be received at a 
pressure of 100 volts, the distance being one 
thousand feet from the power generator and 
two volts are to be lost in transmission, what 
must be the total resistance of the positive 
and negative wires minus the resistance of 
the lamp? L. D. 


(1) The resistance would rise to an in- 
finite value and the current would fall to 
zero. The electromotive force would, for 
an instant, rise considerably, owing to the 
effort of the machine to regulate for the 
increased resistance, combined with the 
self-inductive kick of the fields. (2) The 
instant after short-circuiting such a ma- 
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chine the current would rise somewhat, 
but would be choked back by the arma- 
ture reaction. As soon as the regulator 
could shift the brushes or vary the fleld 
resistance this rise would be corrected. 
(3) At the instant of cutting out the 
lamps there would be the same effect as 
under (2), but to a smaller extent. (4) 
Yes. (5) 2 ohms. 


Can the rectifier described in the June is- 
sue of the American Electrician be changed 
so as to render it a satisfactory direct cur- 
rent generator or motor for 110 volt circuits, 
at a speed of 120 r. p. m.? If so, what 
changes will be necessary? What is its 
power when used as an alternating current 
motor? B. E. 

Yes. The machine will make a good 110 
volt dynamo or motor if the following 
changes in the design are made: 

The armature may be of the same gen- 
eral dimensions, but the number of slots 
should be increased to 16, making them 
7/16 in. deep by 7/32 in. wide. The coils 
should preferably be form wound, of No. 
27 double silk-covered wire, 3/16 in. 
square in section, and to cover 90° of the 
periphery of the core. Each slot will 
contain a half of two separate coils, the 
halves being placed one over the other. 
Each slot will then contain 200 conduc- 
tors, each coil 100 turns, and when con- 
nected as a series wound armature, it will 


generate 110 volts at a speed of 1200 


r. p. m. 

The field may be of the same general 
form and dimensions as shown, but hav- 
ing its coils wound to size with No. 29 
double silk-covered wire, instead of the 
wire indicated in the article. The coils 
will then have about 1500 turns each, and 
the shunt current will be almost exactly 
A ampere. Allowance has been made for 
a rheostat in the fleld, which will increase 
the field current by 10 per cent. if neces- 
sary. 

With the above winding the machine 
when running as a generator should carry 
two 16 c. p. 110-volt lamps without serious 
heating. And running as a shunt motor 
on the 110 volt mains its output would be 
somewhat more than 5 h. p. 

The speed suggested of 1200 r. p. m. 
might be advantageously raised to 2400 
r. p. m., a perfectly reasonable speed for 
so small a machine, unless there is some 
special reason for adopting a slow speed. 

If 2400 r. p. m. be adopted the same ar- 
mature winding outlined above could be 
connected as a parallel winding, and the 
output would now become about 2 am- 
peres at 110 volts, that is, the machine 
would carry four 16 c. p. lamps, or would 
give about & h. p. as a motor. 

Incidental to changing over the design 
to that of a direct current generator or 
motor, the commutator could be reduced 
considerably in size, and the collector 
rings omitted, thus permitting the arms 
on the field casting to be shortened and 
so adding to the neat and compact ap- 
pearance of the machine. 

Brake tests made on the rectifier when 
running as a synchronous motor on the 
ternating current line show that it devel- 
ops à little under 1/10 h. p. 
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AN ELECTRICAL SUPPLY HOUSE IN 
DETROIT, MICH 


The Michigan Electric Company, whose 
new quarters are illustrated in this issue, 
began business March ist, 1893, as elec- 


ONE SIDE OF THE SALESROOM. 


SHOP ON FOURTH FLOOR, 


trical contractors for wiring and general 
construction. 

September 24th, 1898, its property was 
almost completely burned out by a fire of 
unknown origin, but undaunted, the com- 
pany rented temporary quarters opposite 
the old location while the fire was still 
burning, and before the crowd had dis- 
persed had temporary signs up, telephone 
in and business resumed. Fortunately the 
fire did not destroy any valuable records, 
so such a complete statement of the loss 
was immediately made out as enabled 
a settlement to be reached with the fire 
insurance companies the day that it was 
presented; this fact alone evidences the 
company’s thorough and able manage- 
ment of business affairs. 

The rebuilding of the old quarters hav- 
ing next been arranged for, President 
Joseph E. Lockwood visited the leading 
wholesale and retail electrical and hard- 
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ware houses of the country and studied 
in detail their arrangements, fixtures and 
methods, with a view to securing in the 
new quarters the best possible combina- 
tion to meet the requirements of the busi- 
ness and utilize to the fullest possibility 
the space available. 

December 10th, 1898 (less than 90 days 
after the fire) the company moved hack 
to the old location, which meanwhile had 
been entirely rebuilt from the ground 
up, excepting only the bare walls, and to- 
day it has one of the handsomest and 
most convenient quarters of all the gen- 
eral electrical houses in the country. 

The business now covers everything in 
the electrical line including supplies and 
machinery, wholesale and retail, repair- 
ing electrical machinery and appliances, 
contracting for anything from installing 
a bell job on time and material, to fur- 
ishing and installing complete plants for 
light, power and railways. In addition 
the house has an experienced engineering 
force competent to handle every class of 
electrical work. It is manufacturers’ 
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STOCK AND 
SHIPPING DEPARTMENT, 


agent for many of the leading electric 
specialties, such as Cutter switches, West- 
ern Electric fan motors, Atkinson’s pro- 
tected rail bonds, Creaghead overhead ma- 
terial and brackets, Chloride accumula- 
tors, Bryan Marsh incandescent lamps, 
etc., and for very large contracts repre- 
sents the well known firm of J. G. White 
& Co., of New York. The company is also 
itself a manufacturer of electric and 
combination fixtures from both standard 
and special designs, of electric signs, dec- 
orative devices and other specialties. 

The supply department occupies the 
first and third floors and basement. On 
the first floor is the geperal salesroom 
and supply department office. 

The third fioor is the receiving and 
shipping room and also provides space for 
part of the reserve stock. It is connected 
with all other fioors by two power ele- 
vators (one passenger and one freight), 
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and by a Sargeant hand- power package 
elevator, as well as by telephones and 
speaking tubes. The basement provides 
space for additional reserve stock and for 
tools of the construction department. 

On the fourth floor is located the ma- 
chine shop, which, with its plating, pol- 
ishing, stock and. tool rooms, is a com- 
plete factory in itself, 

The lines along which the electrical 
business of the country will develop are 
of course matters of conjecture, some 
reading aright the signs of the times, to 
their profit; others the reverse. This firm 
believes that the bulk of the business of 
the country will not be secured by any 
one or two large centers of trade, but 
that it will be divided into natural sec- 
tions in each of which the greater part 
of the business will go to whichever house 
is best located and adapted to meet its 
needs promptly and satisfactorily; be- 
lieving this, the company has confined its 
efforts to, and has sought to provide for 
the needs ofits section chiefly. The steady 
and rapid growth of its business during 
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FIXTURES IN SALESROOM. 


the depressed business period now passed 
is, it thinks, undisputable evidence of the 
correctness of its belief. 
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THE BOILER EQUIPMENT OF THE NEW 
POWER STATION OF THE CONSOLI- 
DATED TRACTION COMPANY 
OF PITTSBURGH. 


The new generating station which sup- 
plies power for a large part of the street 
railways in Pittsburgh has some unusual 
features in its boiler room, a view of 
which, while under construction, is shown 
in the accompanying illustration. 

The equipment consists of six batteries 
of forged steel type sectional water tube 
boilers of special design made by the Bab- 
cock & Wilcox Company. Two boilers 
constitute a battery, and each battery is 
rated at 750 h. p. In order to economize 
floor space, these boilers are shorter and 
higher than the usual type. Each is made 
up with three 36-in. drums, 20 ft. long, and 
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have been made the above guarantees 
have been attained. There are six unlined 
iron smoke stacks, one for each battery. 
Each stack is 66 ins. in diameter, and rises 
147 ft. above the grate bars, giving a 
draft of 1 in. to 1% ins. of water under 
ordinary conditions. The breechings and 
stacks are carried on special supports en- 
tirely independent of the brick doller set- 


ting. 
— — . — 


THE FEATURES OF A LINE OF MULTI- 


POLAR DYNAMOS AND MOTORS. 


The field ring which also constitutes the 
frame of the machines illustrated on page 
399, is made of three different materials for 
the different sizes. The two smaller sizes 
have field rings of wrought-iron; to which 
are bolted the eight radial poles. 
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would present a very weak appearance, 
and besides be very unstable, on account 
of its great height and light weight. By 
the use of cast iron, stability is given to 
the machine, and at the same time the 
appearance for strength is greatly im- 
proved. Instead of bolting the poles to 
the ring, as in the case of wrought-iron 
or steel fields, the poles are cast-welded 
into the ring and are not removable. 

In all cases wrought-iron field cores are 
used, as this gives the highest efficiency 
in the field, giving a maximum magnetic 
fleld with a minimum weight of iron and 
copper. 

One of the distinctive features of these 
eight-pole machines is the cast-iron pole 
shoe, which by its peculiar shape and size 
is one of the main elements which render 
these machines capable of extreme varia- 
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THE BOILERS OF THE CONSOLIDATED TRACTION COMPANY'S POWER HOUSE UNDER ERECTION. 


18 sections of tubes, each 15 ft. long, giv- 
ing about 4000 sq. ft. of heating surface. 
They are designed for a pressure of 200 
lbs., and were tested under hydraulic 
pressure of 300 lbs. The fire boxes are 
equipped with the Hawley down draft fur- 
naces, having a grate surface of 66 sq. ft. 
The furnaces are guaranteed to snow 10 
per cent. greater efficiency than the ordi- 
nary flat grate and to be able to burn 40 
lbs. of coal per square foot of grate per 
hour, and to reduce the smoke by 92 per 
cent. The boilers with the Hawley fur- 
maces are guaranteed to develop 75 per 
cent. efficiency with less than 1 per cent. 
of moisture at full load, or 1% per cent. at 
50 per cent. above rating. In tests which 


ö Wrought-iron was adopted for the small 


sizes, as it was impossible to get steel 
castings that were satisfactory from a 
mechanical as well as magnetic point of 
view. In the next five sizes the field rings 
are made of steel castings, which, for 
these sizes, leave little to be desired as re- 
gards magnetic qualities. To these rings 
the radial poles are bolted the same as in 
the smaller sizes. 

For the three larger sizes of machines 
cast iron has been adopted for the field 
ring, as with steel or wrought iron the 
cross section necessary for magnetic pur- 
poses is so small compared with the linear 
dimensions that even if the frame had 
the necessary mechanical strength, it 


tion of load without sparking at brushes 
and without any shifting or adjustment 
whatever. On all sizes of machines which 
have the field cores bolted to the ring, 
these pole shoes are stud-riveted to the 
wrought-iron cores and constitute practi- 
cally one piece. On those sizes in which 
the wrought-iron cores are cast-welded 
into a cast-iron field rigg, the pole shoes 
are secured to the cores by means of set 
screws. 

As these motors are designed with 
special reference to low speed and high 
efficiency, great difficulty has been expe- 


. rienced. in arriving at a size of armature 


that would be favorable to high efficiency 
at partial loads, and at the same time 
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allow room for the necessary amount of 
copper. The proportion of copper to iron 
must necessarily be great in order to keep 
the armature resistance at a reasonably 


THE STURTEVANT M. P. 8 MOTOR. 


low figure and provide for the necessary 
number of turns on the armature to pro- 
duce the required low speed. 

The two circuit ans is used in every 
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and small output is an additional advan- 
tage. 

Carbon brushes in reaction type holders 
are generally used and are supported upon 
a special rigging, which is, in turn, sup- 
ported by brackets attached to the field 
ring. As these motors do not require any 
shifting of brushes from no load to full 
load, no elaborate device is provided for 
shifting or lifting brushes from commu- 
tator. The machines are made by the B. 
F. Sturtevant Company, Boston, Mass. 


PORCELAIN AND CLAY INSULATORS. 


The making of porcelain is one of the 
oldest arts that has come down from pre- 
historic time. For many ages it was re- 
garded as a lost art, but modern ingenuity 
has solved the mystery and to-day the 
making of porcelain wares for both table 
and ornamental purposes, as well as for 
electrical uses, is a growing business in 
this country. Not only porcelain, but 
some grades of native clay are suitable 
for insulating purposes, the latter being 
almost as valuable as the former, in fact, 
fully as good in insulating properties, but 
not so attractive in appearance. 

One of the extensive manufacturers of 
this class of goods is the Akron Smoking 
Pipe Company, whose works are located 
at Mogadore, Ohio. This company has 
control of clay deposits which are par- 
ticularly adapted to the manufacture of 
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volving upon it, and in this the material 
is pulverized and tempered until it re- 
ceives adhesive qualities sufficient for 
molecular action to take place. It is now 
ready for the moulding process and is 
formed in dies or presses into electrical 
devices of all conceivable shapes and de- 
signs. 

The forms after they are moulded are 
carefully placed on trays or dryers and 
placed on racks in the steam drying de- 
partment, where they remain until all the 
moisture is evaporated, when the pieces 
are carefuly inspected or trimmed and 
finished and are passed on to the glazing 
department. After the pieces have been 
immersed in the glazing solution they are 
again dried and packed in seggers and 
made ready for the firing process. The 
seggers are cylindrical shaped forms, 
which are made in the works from the 
best of fire clay, and are manufactured on 
a pottery wheel, such as is employed for 
making ordinary stone ware. The object 
of their use is to protect the goods from 
the action of the flame in the process of 
baking, and being filled they are placed 
in tiers in kilns until they occupy the en- 
tire space, 

The process of firing requires about sev- 
enty hours, during which time the con- 
tents of the kiln are raised to a heat of 
about 3600° F. This process fuses the 
silicates into the pores of the clay and 
also the glazing material, while it changes 
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case where possible, as this allows the 
use of larger wire and fewer turns, which 
not only makes the coils simpler and 
cheaper, but allows a greater weight of 
copper, due to the fact that less room is 
taken up by insulation. Aside from this 
in the two circuit winding each pole has 
only a fractional influence on the total 
e. m. f. generated, and consequently any 
eccentricity of the shaft with reference to 
the bore of the fleld, or any inequality of 
some of the field windings which would 
produce an unbalanced field, would not 
disturb seriously the electrical balance of 
the armature. The fact that as few as 
two sets of brushes can be used with this 
type of winding on machines of low speed 


insulating appliances, including special 
devices, such as switch bases, lamp sock- 
et parts or other forms which are de- 
signed to serve as non-conductors of elec- 
tricity. The output includes tubes, rang- 
ing from 6/16 inches inside diameter to 
2% inches, and in length from 1 to 36 
inches, as well as special shapes. 

In the process of manufacture the clays 
are prepared by a washing process which 
removes all the foreign matter, including 
the iron oxides which are found in most 
clays and detrimental to the insulating 
qualities. After being washed the ma- 
terial is placed in what is known as a wet 
pan, which consists of a circular bed plate 
of fron with heavy wheels or mullers re- 


the chemical composition and produces 
the most durable substance known or 
found in nature. The kiln goes through 
a slow cooling process after the fires are 
withdrawn and the goods are not removed 
until the temperature is again normal. 

It is a practice with the company to 
have samples of its goods frequently test- 
ed by the electricians of the Board of Fire 
Underwriters, and its cheapest grades of 
clays have stood the tests of immersion in 
water for 100 hours without absorbing 
more than 73/1000 of their weight of 
moisture. This, as will be noted, is well 
within the limit of 1 per cent., the limit 
allowed by the Board of Fire Underwrit- 
ers. 
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AN INGENIOUS LOCKING DEVICE FOR MOTOR 
CONTROLLERS. 


To provide a simple locking and releas- 
ing device for motor controllers which 
should hold the rheostat arm at any point, 
the Chicago Rheostat Company, Chicago, 
Ill., has designed the arrangement shown 
The releasing device consists 


in Fig. 1. 


FIG. 1.—A MOTOR STARTER, WITH IMPROVED 
RELEASING DEVICE. 


simply of a strap brake made up of a 
band of steel surrounding a small flange 
forming a part of the rheostat handle, one 
end of the band being fixed and the other 
attached to the armature of the releasing 
magnet. The latter, when energized, pulls 


AMERICAN ELECTRICIAN 


the handle may be readily moved back- 
ward or forward over the contacts and 
yet is held firmly clamped on any desired 
contact, and resists successfully all jar- 
ring or vibrations tending to cause it to 
move from its position. 


A SIMPLE FORM OF LINE DISCHARGER. 

For the protection of overhead lines the. 
Stanley Electric Manufacturing Company, 
Pittsfield, Mass., has brought out a new 
type of discharger shown in Fig. 2. This 
consists of a spark gap which appears in 
the lower right hand side of the illustra- 
tion, connected in series with a number 
of glass tubes filled with small metal 
balls about the size of bird shot. The 
resistance of these to ordinary voltages is 
very high, something over 50 megohms, 
but the disruptive discharges of lightning 
readily break across the contacts between 
the metal shot, much as do oscillatory 
currents across the contacts of a coherer, 
finding a ready path to ground, which, 
however, retains its resistance against or- 
dinary pressures. 


THE HOYT DISCOUNT METER. 

An indicator for giving the record of 
the maximum amount of current which 
has passed through it since its last set- 
ting, this purpose being the same as that 
of the Wright demand meter, is shown in 
Fig. 3. Unlike the Wright instrument, 
in which the indication is the result of 
the heating effect of the current, the Hoyt 
instrument is magnetic and mechanical in 
character.. A solenoid, which appears in 
the illustration just above the scale and 
below the wheel, attracts downwardly a 
plunger attached to a fine cord which 


FIG. 2.—A LIGHTNING DISCHARGER FOR LINE USE 


up the strap of steel, gripping the pulley 
tightly and preventing the rheostat arm 
from turning toward the off position. 
When the voltage falls below a certain 
limit the magnet releases the armature 
and a small motion of the latter loosens 
the brake, leaving the rheostat arm free 
to respond to the spring, forcing it to the 
off position. The adjustment is such that 


passes around a drum fixed to the spindle 
of the wheel and index finger shown. 
From the right hand side of the peri- 
phery of the wheel another cord supports 
the piston of a dash pot, which piston also 
serves as a counterweight and force 
against which the magnetism set up by 
the solenoid must draw the plunger. The 
wheel is also fitted with a fine ratchet 
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which engages with a light spring, serv- 
ing as a pawl, which tends to hold it in 
the lowest position assumed by the plun- 
ger. When current passes through the 
instrument it draws down the plunger 
against the force of gravity on the dash 
pot piston, the deflection being propor- 
tional to the current. The apparatus is 
held at its point of maximum defiection 
by the ratchet, and sudden impulses of 
current are prevented from affecting it by 
means of the dash pot. 

The meter is made by the Whitney Elec- 
trical Instrument Company, Penacook, 
N. H., under the patents of Mr. A. H. 
Hoyt, the company’s general manager. 


PETITE ALTERN TING ARC LAMP. 
The latest enclosed arc for alternating 
current circuits is that, one form of which 


FIG. 3.— A MAXIMUM DEMAND METER. 


is shown in Fig. 5, made by the Western 
Electric Company. The design of the lamp 
embodies several radical peculiarities. 
One of the most interesting of these is 
the regulating mechanism. All previous 
lamps, with one or two exceptions, employ 
an alternating current magnet or solenoid, 
which draws up an armature or plunger 
when the current through the lamp be- 
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comes greater than normal and allows 
the armature or plunger to fall away 
when the current becomes less than nor- 
mal. The inherent difficulty with such 


FIG. 4.—DIAGRAM OF PARTS OF PETITE ARC 
LAMP. 


lamps, no matter what the shaping of the 
magnetic circuit may be, is the fact that 
the reluctance of the circuit becomes less 
when the armature is drawn in close to 
the cores or the plunger is drawn into the 
solenoid so that it requires a considerable 
fall of the current before the armature 
or plunger may be retracted, after which 
the reluctance is reduced and a consider- 
able rise of the current must occur be- 
fore they will be again drawn in. 


FIG. 5.—THE PETITE ARC LAMP. 


The regulating mechanism of the Pe- 
tite arc lamp is magnetic in character, 
but instead of the attraction of a magnet 
for an armature it utilizes the repulsion 
of an alternating current magnet for a 
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short-circuited secondary. The principle 
of its operation is shown in Fig. 4, where 
B is an armature of aluminum, surround- 
ing the upper ends of the cores of the 
magnet, C, and attached to the clutch 
shown, which grasps the upper carbon. 
The repulsion is obtained by means of 
the currents generated in the aluminum 
of the armature, which tend to force the 
latter upward, lifting the carbon with it. 
The upward motion allows the magnetism 
to leak away below the armature, keep- 
ing the armature in a stable suspension 
over a considerable range of motion with 
a small range of current. 

Another detail of interest is the return 
circuit from the lower carbon. This is di- 
vided and passes up through the three 
side rods or supports, G, spaced at equal 
radial distances around the arc, so that 
the magnetic effect of the current on the 
arc is eliminated and the arc does not 
tend to burn out on one side of the car- 
bons and flame, as it does in some 
lamps where the current passes up en- 
tirely at one side of the arc. The lamp is 
provided with a choking coil, A, with a 
ring-shaped magnetic circuit, the wind- 


FIG. 6. — AN IMPROVEMENT IN TRANSFORMER 


CORE CONSTRUCTION. 


ings being tapped out with various termi- 
nals for different voltages and the two 
standard frequencies. 
the upper carbon is obtained by means of 
a clamp at its upper end connected 
through a flexible cord. An air dash pot 


The contaet with 


is used to prevent too abrupt movements 
of the parts. 

The lamp is made in various styles, with 
inner and outer globes or with inner 
globes and reflecting shades, as well as in 
a marine type. A hood is provided for 
out-of-doors service. 


IMPROVEMF.NTS IN THE SCHEEFFER TRANS- 
FORMEKS. 


Transformer construction has reached 


such an advanced stage that further ad- 
vances are onlv in the refinement of de- 
tails. 
character, but for that reason all the more 
valuable, is embodied in the most recent 


An advance of this kind, simple in 


types of transformers built by the Dia- 

mond Meter Company, Peoria, Illinois. 
The appearance of the coils and core 

of this transformer is shown in Fig. 6, 


the improvement referred to being the ar- 


rangement of the corners of the stamp- 
ings. In a rectangular magnetic circuit 
the lines of force make but little use of 
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the outside corners of the laminae, round- 
ing the inside corners by shorter paths. 
Some manufacturers cut the outside cor- 
ners away and others leave them in place. 
In the Scheeffer transformer half of them 
are cut away and the laminae are assem- 
bled in bunches, with full and cut-away 
corners. alternating, leaving slots across 


— 


FIG. 7.—PERSPECTIVE VIEW OF PUMP VALVE. 


the corners, such as are clearly shown in 
the illustration. In this way the radiat- 
ing surface of the core is considerably in- 
creased without the removal of any valu- 
able fron, and hence without increasing 
the density at any point. The transformer 
bears other evidences of careful design, 
notably the semi-circular forms about 
which the coils are bent, preventing any 
cutting of the coils on sharp corners. 

The improvement in the core structure 
described is the invention of Mr. G. A. 
Scheeffer, covered by patent No. 627,144, 
recently issued. 


THE PARKER PUMP VALVE STEM, 


An improved form of stem for pump 
valves is shown in perspective in Fig: 7 
and in section in Fig. 8. The latter illus- 
tration shows clearly the features which 
characterize this stem and render it an 
improvement on older forms. The use of 
an upper guide, as well as a lower, insures 
a more accurate alignment and square 
seating of the valve and reduces the wear, 
which otherwise causes the hole in the 
valve to get out of shape or become en- 
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FIG. 8.—SECTION OF PUMP VALVE. 


larged. The spring is encased in its own 
chamber. Broken pieces of the spring can- 
not get through the pump to damage pack- 
ing or other parts. After one side of the 
valve is worn it can be reversed, thus get- 
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ting double wear. It is claimed that the 
valves seat more promptly, reducing slip- 
page and saving the steam. 

This valve stem is manufactured by 
Jas. McCrea & Company, Chicago, Illi- 
nois, in connection with their older pro- 
duct, the Climax steam clamp joint. The 
pump stem has already come into quite 
wide use, over 3500 of them being used by 
the Standard Oil Company at one plant. 


METALLIC GASKETS FOR GENERAL PACKING 
PURPOSES. 

In Figs. 9 and 10 are shown two forms 

of a metallic gasket, an improvement over 

the old leather and rubber article, for ren- 


FIG. 9. METALLIC FLANGE JOINT GASKET. 


dering steam-tight the flange connections 
of steam piping, as well as.many other 
bolted joints subjected to fluid pressures. 
The illustrations show two different pat- 
terns of the metallic gasket, which con- 
sists of thin sheet copper stamped with 
concentric currugations. Three to six 
corrugations answer as well as more, the 
space available within the bolt holes de- 
termining the width of the gasket. Con- 
nections made by the use of this improved 
article are not affected by heat and pres- 
sure in such a way as to be blown out af- 
ter continued use, for each corrugation 
makes the entire circle of the flange, and 
so long as the contact is kept complete by 
compression the joint cannot leak. This 
style of gasket is naturally not impaired 
by the repeated expansion and contrac- 
tion of steam pipes, as its springy nature 
allows it to follow changes of its bounding 
surfaces. 


termittently. In cost these goods com- 
pare favorably with other gaskets now 
upon the market, and as they are fur- 
nished to steam users the exact size re- 


FIG. 10.—METALLIC GASKET FOR RECTANGU- 
LAR JOINT. 


quired to make a tight joint, there is no 
surplus material to be paid for. 

Aside from the circular and square pat- 
terns here illustrated, the manufacturers 
have also oval, rectangular and irregular 
shapes for steam chests and cylinders of 
engines and pumps. Their line embraces 
lip union, flange union, plain and ball 
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joint gaskets for carrying water, steam, 
air and gas. Parties desiring to give 
the goods a trial on any leaking joints 
may have samples upon application to the 
U. S. Mineral Wool Company, 2 Cortlandt 
Street, New York City,or the Bourne & 
Knowles Manufacturing Company, Cleve- 
land, O. 


AN INTERNAL SELF OILING 
STEAM ENGINE. 


The distinctive feature of this new de- 


AUTOMATIC 


sign of engine, put on the market by the 


Ball Engine Company, is the automatic 
oiling system. 

It will be seen by the sectional view, 
Fig. 11, that the oil is contained in a 
pocket in the bottom of the frame. The 
crank discs in revolving carry over a por- 
tion of this oil into a trough in the top 
of the frame, covered in by the hood. 
Thence the oil flows in streams into the 
main bearings, and is also carried by the 
radial holes to the crank pin. 

There are removable guiding plates, one 
on each side of the connecting rod at the 
ends of the guides next to the crank discs, 
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gained by openings in the frame between 
the division wall and the cylinder head, 
as shown. 

In the front or crank end of the engine 
will be seen a hand hole closed by a plate 
screwed in. By unscrewing the plate ac- 
cess may be gained to the crank-pin boxes 
for adjustment. This obviates the neces- 
sity of removing the hood. 

The hood, which is made of cast-iron 
corrugated, is fitted absolutely oil tight 
and rests in a groove without fastenings 
of any kind, and therefore may be readily 
removed, exposing the discs and crank end 
of the connecting rod. 

The connecting rod and straps are 
forged from steel blooms. The adjust- 
ments are by means of wedges operated by 
T-pointed set-screws, which move the 
wedges up or down. As the movement 
of the wedges is in the same direction, the 
length of the rod is not altered, nor 18 
the position of the piston changed. 

The crank-shaft is a single forging of 
open-hearth steel, containing the proper 
amount of carbon to give strength and 
durability, and ground to an accurate, 
smooth-running surface. Cast-iron discs 


FIG. 11.—SECTION SHOWING CONSTRUCTION AND OILING ARRANGEMENTS OF BALL ENGINE. 


so arranged that they make a slot through 
which the oil is guided directly into the 
crosshead, which has a large bell-shaped 
opening to receive it. 

As the guiding plates guide the oll di- 
rectly into the crosshead, the doors on 
the side of the frame may be taken away 
for the purpose of taking indicator cards 
or for examination of the crosshead, with- 
out the oil being thrown on the engineer 


or on the floor. 


Another important feature in connec- 
tion with the oiling device is the divid- 
ing wall between the cylinder-head and 
the crosshead chamber of the frame. By 
means of this the oil is kept cool and the 
water of condensation from the piston 
rod stuffing box is prevented from mix- 
ing with the ofl in the frame, while ac- 
cess to the piston-rod stuffing box is 


are secured to the shaft by keys in such 


a manner as to prevent their getting loose 


or impairing the strength of the shaft. 

The introduction of the shaft into the 
engine is accomplished by arranging the 
shaft boxes (which are entirely separate 
from the frame) in a jaw cutting into the 
bed deep enough to bring the center of 
the shaft in a plane with the center line 
of the engine, finished spots being pro- 
vided to meet corresponding finished sur- 
faces on the boxes. 

A new and desirable feature is the self- 
oiling eccentric and strap. The straps 
are designed with a reservoir at the bot- 
tom containing ofl, and by an arrange- 
ment of flanges and grooves the oil cir- 
culates around the eccentric while in mo- 
tion, and only requires to be renewed at 
long intervals. 
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THE LEFFEIL. CLASS B” ENGINES. 
The accompanying illustrations repre- 
sent the class “B” standard center crank 
automatic cut-off engines being put on 
the market by James Leffel & Co., Spring- 
They are intended to meet 


field, Ohio. 


FIG. 12.—VIEW SHOWING GOVERNOR IN BAND 
FLY WHEEL. 


the demand for a thoroughly good, sim- 
ple and easily cared for line of automatic 
engines in the smaller sizes up to 50 h. p., 
that will prove durable and economical in 
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tial proportions, and of a design afford- 
ing extra strength and stiffness. The cyl- 
inder and steam chest are of the over- 
hanging type, cast together, and firmly 
bolted to bed. The cross-head guides are 
a part of bed, bored out, and have very 
generous surfaces. The cross-head is of 
improved mechanical design, having pin 
about mid-center, and provided with gun 
metal wedge-shaped shoes above and be- 
low, arranged for convenient adjustment. 
The manner of fitting cross-head pin en- 
ables it to be easily kept absolutely tight 
at all times. The piston rod is of steel, 
and turned to a tight force fit in the pis- 
ton, with a suitable shoulder, against 
which the piston is forced on rod, the end 
of latter being then securely riveted over, 
tightly and firmly holding the piston in 
place. r 
The connecting rod is provided with ex- 
tra heavy brass boxes at each end, easily 
adjustable for taking up wear and keep- 
ing distance between centers same at all 
times. The main shaft is extra large and 


‘ strong, forged in one solid piece, from 


best quality hammered iron or steel, and 
is provided with suitable counter balance 
discs, securely attached. The rectangu- 
lar form of skeleton slide valve is used, 
balanced by being fitted with a pressure- 
relieving plate on back between valve 
and steam chest lid, and is arranged to 
afford necessary relief in case of water in 
cylinder, and is also made adjustable for 
wear. This gives a simple, efficient and 
well balanced valve, that is easily under- 
stood, and no more trouble to care for 
than the ordinary type of plain slide 


FIG. 13.—VIEW SHOWING STEAM CHEST SIDE OF ENGINE. 


operation. Fig. 13 is a view showing 
steam chest side, and Fig. 12 illustrates 
the governor in the band fiy wheel. 

The main frame or bed is of substan- 


valve. A simple and convenient device 
(not shown in cuts) is provided for drain- 
ing the cylinder, same being operated by 
one lever, and having outlet from each 
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cylinder cock suitably connected to ex- 
haust pipe. 

These engines are equipped with the 
Rite’s governing system, which is the 
acme of simplicity, as shown in Fig. 12. 
The governor consists of one piece, com- 
prising the arms and weights, with one 
spring connection, and is pivoted on one 
hardened steel pin—nothing complicated, 
no links, no numerous joints or compli- 
cated parts. This governor, with the bal- 
anced valve used, affords a regulation 
that is practically perfect, speed being 
constant, and the same with engine load- 
ed or running empty. 


NEW BOOKS. 


Diagrams and Handbook for Telegraph 
Engineers. By Willis H. Jones. New 
York: Pocket edition. The Telegraph 
Age; 115 pages. Price, 31.00. 

This work consists of 47 sheets of dia- 
grams, showing most plainly the connec- 
tions of telegraph sets in the varied ways 
of modern practice. The diagrams are 
very clearly drawn, the different instru- 
ments being represented by pictorial fig- 
ures which cannot be mistaken, and every 
part of the circuit is named, so that they 
are practically self-explanatory. These 
are supplemented by a number of useful 
tables, rules and other pieces of informa- 
tion. 


The Indicator Handbook. By Chas. N. 
Pickworth. Part 1, the Indicator, Its 
Construction and Application. New 
York: D. Van Nostrand & Company. 
126 pages, illustrated. Price, $1.50. 

This work is a thorough, practical man- 
ual on the use and application of the in- 
dicator. Three chapters are devoted re- 
spectively to the construction of the in- 
dicator, of its attachments and of its 

reducing gear, and following each is a 

chapter devoted to the errors of the de- 

vices described, so that users may find 
complete data by which to obtain the most 
accurate results. The work 1s illustrated 
by carefully made drawings and wood cuts 
of ample size to show plalnly the exact 
nature of the devices referred to. The au- 


thor is editor of the “Mechanical World“ 
and shows throughout the work complete 


familiarity with the subject discussed. 


The Slide Rule. A Practical Manual by 
Chas. N. Pickworth: Fifth edition, 
revised and enlarged. New York: D. 
Van Nostrand & Company; 88 pages. 
Price, 80c. f 

The rewriting of this work, which has 
exhausted four editions in but little more 
than as many years,.has allowed the in- 
troduction of considerable new matter, 
making it a thorough manual on slide- 
rule computation. Many constant users 
of the slide rule for simple work have 
no conception of the value such an 
instrument would have in their calcula- 
tions were they capable of utilizing all its 
functions. The perusal of this manual, 
which is thoroughly practical in charac- 
ter, would prove of great value to them 
as well as to those who have not as yet 
taken up the use of the slide rule at 
all. 
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| OBITUARY. 


MR. HERBERT H. BROOKS, for the past 
ten years General Manager of the American 
Circular Loom Company, Boston, Mass., died 
suddenly Sunday, July 9th, from lung trou- 
ble culminating in consumption. Mr. Brooks 
was very widely known to the supply men 
throughout the United States. 


LEGAL NOTES. 


THE GENERAL ELECTRIC COMPANY’S 
RAILWAY PATENTS.—During the months 
of June and July the General Electric Com- 
pany has obtained preliminary injunctions 
under the Van Depoele patent for suspended 
switches No. 424,69 against the Worcester & 
Clinton Street Railway Company and the 
Central Union Brass Company of St. Louis, 
Mo. Under the Condict patent No. 393,323, on 
series parallel controllers the company has 
obtained preliminary injunctions against the 
Worcester & Clinton Street Railway Com- 
pany and the Mill Creek Valley Street Rall- 
way Company. 

THE LEE INJECTOR MANUFACTURING 
COMPANY is the name of the successor to 
the Lee-Penberthy Manufacturing Company, 
manufacturers of the well-known Lee in- 
jector and other steam specialties. The 
change of name signifies no change of policy 
or interference with the manufacture and 
sale of Lee injectors, but is simply a result 
of a suit instituted by the Penberthy In- 
jector Company to restrain the former Lee- 
Penberthy Manufacturing Company from 
using the name Penberthy in its corporate 
title. Mr. Wiliam O. Lee, Secretary and 
Manager of the new company, announces 
that it will push the construction and sale 
of the Lee injectors in future as well as in 
the past, and that Thos. J. Sweeney will be 
associated with the new company as me- 
chanical expert. 


THE TRUSTEE’'S SALE OF THE DIA- 
MOND ELECTRIC COMPANY.—On July 
20th the accounts and miscellaneous assets of 
the Diamond Electric Company, formerly of 
Peoria, Illinois, were sold in bankruptcy pro- 
ceedings in Chicago. The company became 
involved last Fall, parties holding judgments 
against them closing the factory, which was 
then sold by the United States Marshal in 
October. The plant was afterwards bought 
by the Diamond Meter Company, which now 
operates ít, manufacturing Scheeffer trans- 
formers and integrating meters. No one con- 
nected with the new company was interested 
in the old with the exception of Mr. G. A. 
Scheeffer, who was the superintendent of the 
old, as he is of the new works. The remain- 
ing assets of the old company, chiefly unset- 
tled accounts, were placed in the hands of 
an assignee and sold, as noted above, on 
July 20th. 


PERSONALS. 


MR. G. F. GREENWOOD, consulting en- 
gineer of the Consolidated Traction Com- 
pany, Pittsburgh, Pa., has been selected to 
be engineer in charge of the work of rebuild- 
ing and reconstructing the street car lines in 
Havana, Cuba. Mr. Greenwood will not com- 
mence his new duties until early in the fall. 


MR. MARK A. REPLOGLE, well known 
for his work in the development of water 
wheel governors, and heretofore associated 
with the Replogle Governor Works of Akron, 
Ohio, has connected himself with the Web- 
ster, Camp & Lane Machine Company of the 
same city, which company will make a spe- 
clalty of equipping water powers with wheels 
designed and controlled for accurate govern- 
ing. 

MR. G. H. CONDIT, the electrical engineer 
of the Electric Vehicle Company, has, since 
the consolidation of this company with the 
automobile department of the Pope Manu- 


facturing Company, become the consulting 
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engineer of the consolidated interests and has 
consequently moved to Hartford, Conn. Mr. 
Condit is well recognized as one of the fore- 
most electrical automobile designers in this 
country, the development of the electric cabs 
and broughams now running in considerable 
numbers in New York City being largely 
from his designs, as is also the remarkable 
charging equipment for the same. 


MR. HENRY HINE, the general manager 
of the Stanley Electric Manufacturing Com- 
pany, has been appointed general manager of 
the Sprague Electric Company, and assumed 
office on July 12. This completes the new list 
of Sprague officers, consisting of A. B. 
Chandler, president of the Postal Telegraph 
Company, president; John E. Searles, first 
vice-president; Frank J. Sprague, second 
vice-president and technical director; and 
Henry Hine, general manager. Mr. Hine has 
been general manager of the Stanley Com- 
pany for the past eight years, prior to which 
time he was connected with the Westing- 
house and Sawyer-Man Companies, and has 
always been prominent in the electric manu- 
facturing business. For the present, he will 
continue in the management of the Stanley 
Company as well as assuming similar func- 
tions with the Sprague Company. 


HENRY S. WEBB, until the end of the 
college year just closing connected with 
the department of electrical engineering of 
Lehigh University under the direction of 
Prof. Franklin, has resigned from this posi- 
tion and accepted that recently vacated by 
Mr. Kempster B. Miller in the International 
Correspondence Schools, Scranton, Pa. Mr. 
Webb is well known to readers of the Ameri- 
can Electrician through his contributions, 
particularly on the subject of telephony. His 
work with the International Schools will be 
instruction and preparation of text books on 
telephony and telegraphy. Mr. Webb is a 
young man, having graduated from the elec- 
trical engineering course of the Massachu- 
setts Institute of Technology only seven 
years ago. His first work after leaving col- 
lege was with the General Electric Company, 
where he spent about a year, after which he 
engaged for a short time in contracting en- 
gineering work in Cincinnati, since which 
time he has been connected with Lehigh 
University as noted above, having charge of 
some of the electrical laboratories and par- 
ticularly of the telegraph and telephone in- 
struction. ‘Mr. Webb’s ability to not only 
comprehend and keep posted upon the ad- 
vances of electrical engineering, but also to 
make them clear to others, has been evident 
from his contributions to the electrical press. 
The management of the International Corre- 
spondence School has, in obtaining him, 
shown another instance of its good judgment 
in the selection of members of its staff of in- 
structors. 


TRADE PUBLICATIONS. © 


THE C & C ELECTRIC COMPANY, New 
York City, has issued a new bulletin, No. 129, 
of its motors and controllers, succeeding sev- 
eral previous publications. 


THE FAIRBANKS COMPANY, New York 


City, has issued a complete illustrated cata- 
logue and price list of its asbestor disc 


valves, asbestos cocks, vulcabeston packing. 


injectors, traps, hydrants, service boxes, etc. 


THE S. S. WHITE DENTAL MANUFAC- 
TURING COMPANY, New York City, has is- 
sued a pamphlet on the general subject of 
painless dentistry by means of cataphoresis, 
outlining the medical value of this applica- 
tion of the electric current and describing the 
apparatus therefor. 


THE JOSEPH DIXON CRUCIBLE COM- 
PANY, Jersey City, N. J., has published a 
40 page pamphlet on “Brazing by Immer- 
sion.” The Dixon company makes crucibles 
especially designed for this process, as well 
as anti-flux brazing graphite which prevents 
the brass or spelter from sticking to the 
metal. 
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THE AMERICAN STEEL & WIRE COM- 
PANY, the merger company which has ab- 
sorbed the wire making industries of this 
country, had representatives at the Inde- 
pendent Telephone Association convention at 
Chicago, who distributed the thirteenth an- 
nual edition of the pocket hand-book on iron 
and copper wire, as published by the Wash- 
burn & Moen Manufacturing Company. 


THE BULLOCK ELECTRIC MANUFAC- 
TURING COMPANY, Cincinnati, Ohio, has 
issued a new illustrated descriptive cata- 
logue of its various types of dynamos and 
motors, including illustrated descriptions of 
the Bullock system for operating web press- 
es, the controlling panels made by the com- 
pany for press driving motors and the com- 
pany’s new magnetic blow-out controller. 


THE B. F. STURTEVANT COMPANY, 
Boston, Mass., is distributing a novelty in 
advertising literature entitled 2500 Wit- 
nesses,’’ which consists of a 48-page list of 
users of Sturtevant ventilating and heating 
apparatus. The list is classified so that any 
one who contemplates the purchase of such 
apparatus may immediately find a list of 
others in his own line of business who are 
using Sturtevant equipments. 


THE CROCKER-WHEELER ELECTRIC 
COMPANY, Ampere, N. J., has taken up in 
its Publication Bureau the different indus- 
tries In which Crocker-Wheeler machines 
may be used, and is publishing special pam- 
phlets for each; one entitled ‘Electricity 
for Printers’’ has recently been sent out to 
publishing establishments, pointing out the 
ease of control, efficiency, increased output. 
flexibility, decreased waste and cleanliness of 
motor driving equipment for presses. 


THE MASON REGULATOR COMPANY, 
Boston, Mass., has published a convenient 
catalogue of some 40 pages of the steam 
specialties for which it has become famous. 
The exact nature of each device is thorough- 
ly made clear by cross sections of the in- 
strument with accompanying explanations. 
Central station engineers will therefore find 
the catalogue—even if they have no imme- 
diate need for any apparatus described there- 
in—an interesting and instructive work on 
valves, governors, damper regulators, etc. 


THE WESTERN ELECTRIC COMPANY, 
Chicago and New York, has published a bul- 
letin, No. 9001, descriping the Facil hand 
register and other accessories of the system 
of police and fire alarm invented by and 
named after City Electrician Ellicott of Chi- 
cago. The bulletin illustrates and describes 
a battery of 8 machines used as motor gener- 
ators in the City Hall, Chicago, put in origi- 
nally to carry the police and fire alarm lines 
while the storage battery was being charged. 
The machines were started up over 4 months 
ago and it has not been found necessary as 
yet to put the storage battery again in cir- 
cuit. 


THE ELECTRIC STORAGE BATTERY 
COMPANY, Philadelphia, Pa., has described 
in a bulletin the equipment of chloride ac- 
cumulators in the Dun Building. The chief 
peculiarity of this equipment is the location 
of the battery, which is in a light fireproof 
structure on the roof, giving it ample room 
and light and ideal ventilation with no dan- 
ger of fumes in the building. The battery 
has a capacity of 720 ampere hours at a 
one-hour discharge rate, and serves the 
triple purpose of smoothing the load curve 
on the generators, steadying the voltage and 
providing an emergency or night source of 
current for the lighting and electric ele- 
vators. Owing to the fact that the genera- 
tors are run at constant load, the fluctua- 
tions being taken by the battery, the coal 
consumption has been found to be reduced 
25 per cent. below that with the battery out 
of serviee. The building is owned by the 
well-known house of R. G. Dun & Company, 
for whom nothing is too good, and the elec- 
trical equipment consists throughout of the 
finest available apparatus. 
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THE WESTINGHOUSE ELECTRIC & 
MANUFACTURING COMPANY has issued 
two new bulletins, one on its type C“ poly- 
phase induction motors for constant speed 
and the other on its central station trans- 
formers and transformer fuse blocks. The 
former illustrates the latest types of induc- 
tion motors up to and including the 500 h. p. 
size, which is the largest of this type built by 
this company. The other bulletin describes the 
well-known Westinghouse transformer with 
the pecullar open ventilated housing de- 
signed for interior work, which allows the 
atmosphere an open circulation around the 
windings and core of the transformer. 


THE PEERLESS RUBBER MANUFAC- 
TURING COMPANY, New York City, has 
distributed a highly colored poster repre- 
senting pictorially a brownie scene, entitled 
“The Bralnies hold an engineering contest.” 
A comparison of the two pictures shown, one 
showing the trouble given by an engine on 
which is used Just as good packing.“ and 
the other the running of an engine packed 
with Rainbow packing, emphasizes the con- 
clusion that the latter is the life of the driv- 
ing power of machinery. The company of- 
fers a reward of $25 for evidence of the sub- 
stitution of other packing on orders for 
Rainbow, with the improper use of the name 
or its abbreviation, Rbw. 


THE WARD-LEONARD ELECTRIC 
COMPANY, Bronxville, N. Y., has published 
a catalogue, No. 996, listing enamel field rheo- 
stats of the Carpenter type. These are de- 
signed with what is called a 2 to 1 taper in 
ampere capacity.“ this expression meaning 
that the ampere capacity of the different 
steps of the rheostats is tapered so that the 
carrying capacity at the maximum current 
end is twice that at the minimum current 
or maximum resistance end, in addition to 
which the resistance of the different steps 
Is varied inversely as the square of the am- 
peres. The catalogue advises users that 
good results will be obtained by using rheo- 
stats the resistance of which is about equal 
to that of the fleld to be regulated. 


A SYSTEM OF ENGINES is the title of 
one of the most interesting and complete 
catalogues of any engine building house ever 
published. It describes the various engines 
built by the Harris Foundry & Machine 
Works, Harrisburg, Pa. As engine users 
have already learned, these works do not at- 
tempt to specify one type of engine for the 
many different uses where steam power 1s 
needed, but make engines of four general 
types, each of which is made in several dif- 
ferent styles, simple, tandem or cfoss-com- 
pound, etc., and of a large range of sizes. 
This makes a total of 22 styles of engines, 
ranging in size from 6 to 300 h. p. capacity. 
The 4 general types are the Ideal, the Har- 
risburg Standard Single Valve, the Harris- 
burg Standard Four Valve and the Harris- 
burg ‘Corliss. The catalogue has been pub- 
lished in two editions, one on coated paper 
to show the handsome half-tone illustra- 
tions and with the ordinary paper cover, 
and the other an edition de luxe printed on 
rough hand-made paper with deckel edge 
and with a library binding of half morocco. 
The illustrations in this edition are on ar- 
tists’ proof sheets, separately bound in. As 
a work of fine book making it is propably 
unsurpassed in trade literature. The com- 
pany announces that it has been running 
day and night for the past ten months and 
has refused, owing to the crowded condition 
of its establishment, many otherwise attrac- 
tive contracts. It is at present having work 
done in its four separate establishments to 
keep up with the contracts on hand, while 
its present output is three times greater than 
that of 1897. 


WIRT RHEOSTATS AND THEATRE 
DIMMERS are described in a bulletin issued 
by Chas. Wirt & Company, Philadelphia, Pa., 
consisting of advance sheets of a new cata- 
logue to be published. Among the good points 
brought out about these rheostats are the 
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facts that they are completely encased in 
cast fron, affording ample protection and a 
good radiating material; there are a large 
number of steps, no rheostats having less 
than fifty; the commutator is protected 
against injury by being placed below the 
surface level and is made of phosphor 
bronze; there are no small parts, such as 
pins, nuts, etc.; the insulation used is mica, 
capable of withstanding sudden changes of 
temperature and consequent changes of vol- 
ume without cracking; and the resistance is 
a continuous metallic ribbon, containing no 
contacts liable to break joint. The rheo- 
stats are rated in two different ways, one for 
loads to give a rise of temperature not over 
100° F. above surroundings and the other not 
over 200° F. The first has one watt per 
sd. in. and the second three watts per sq. 
in. of cooling area. The theatre dimmers are 
made in a large number of styles to suit dif- 
ferent demands, one convenient form for a 
main dimmer being made with a vertical 
shaft, to which plates may be added in any 
number below the floor, the hand wheel be- 
ing above. They are also made with pairs 
of plates for the three-wire system and in 
the larger sizes with interlocking switches, 
enabling two or more banks of lights to be 
controlled together. A dimmer is often called 
upon to work with much less than its full 
load. In this case most of the dimming will! 
be done upon the last few steps of resistance 
cut in, and unless the dimmer has a large 
number of steps the jumps on these last few 
contacts will be perceptible. For this reason 
no Wirt dimmer has less than 50 steps, no 
matter how small its size. 


BUSINESS NEWS. 


THE CENTRAL ELECTRIC COMPANY, 
CHICAGO, as selling agent, reports that it 
is gaining many orders for Columbia lamps. 


THE OREGON TELEPHONE AND TEL- 
EGRAPH COMPANY has recently laid a 
six-conductor cable, 4725 ft. long, under the 
Columbia River at Vancouver, Washington. 


THE AUSTIN STEAM AND OIL SEPA- 
RATOR is reported by the manufacturers, 
the Austin Separator Company, Detroit, 
Mich., to be meeting a large foreign demand. 


THE KENNEDY VALVE MANUFAC- 
TURING COMPANY, at Coxsackie, N. Y., 
is planning improvements and additions to 
its plant. The additions are a two-story 
building, 45 x 120 feet, for offices and ma- 
chine shops, also a foundry addition of 25 x 
75 feet, and the installation of a new 12 h. p. 
engine. 


TROTTER’S MONA COMMUTATOR COM- 
POUND, as made by Trotter’s Mona Manu- 
facturing Company, is a most efficient lubri- 
cator for either carbon or copper brushes. 
A sample will be sent free to any one who 
wishes to give it a trial and will send his 
address to Messrs. Goldmark & Wallace, New 
York City. 


MESSRS. SEMPLE BROTHERS, Pitts- 
burgh, Pa., will hereafter manufacture black 
varnishes by the processes heretofore used 
by the Sterling Varnish Company of the same 
city. The latter company will temporarily 
cease the manufacture of these products 
owing to press of business in other direc- 
tions, and its trade in these lines will be 
turned over to the new makers. 


EUREKA PACKING was, during the re- 
cent war, carried in the storeroom of every 
vessel in the United States Navy, according 
to the statement of the makers, Jas. L. Rob- 
ertson & Sons, New York City. The demand 
for it has grown to such an extent that imi- 
tations have been put on the market, and 
users are requested to look for the red dia- 
mond-shaped label on every box and also on 
every two feet of packing. 

THE RUMSEY ELECTRICAL MANU- 
FACTURING COMPANY, Philadelphia, Pa., 
has been appointed Eastern sales agent for 
the Pittsburgh Transformer Company, its 
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territory including Eastern Pennsylvania, 
Southern New Jersey, Delaware, Maryland, 
West Virginia and Virginia. This company 
is well known and popular among the trade, 
deservedly so on account of its careful and 
conscientious business methods. 


MESSRS. SHEEHAN & HEWITT, New- 
burgh, N. Y., electrical engineers, con- 
tractors and builders of switchboard and 
other appartus, have dissolved partner- 
ship, Mr. W. M. Sheehan retiring from the 
firm. Mr. Chas. E. Hewitt has formed a 
co-partnership with Mr. H. A. Warden, the 
firm to be known as Hewitt & Warden and 
to carry on the business previously con- 
ducted by Sheehan & Hewitt. 


THE STANDARD UNDERGROUND 
CABLE COMPANY, Pittsburgh, Pa., intends 
to benefit from the contemporaneous policy 
of expansion of the United States Govern- 
ment by taking up the manufacture of deep 
sea cables. The company hopes to secure the 
contract for the cable which is to connect 
the Hawaiian Islands with San Francisco. 
The firm’s representatives have examined 
several sites on the eastern seaboard for the 
location of a station where the cable can be 
loaded aboard ship. 


THE BULLOCK ELECTRIC MANUFAC- 
TURING COMPANY, Cincinnati, Ohio, an- 
nounces that the combination of prosperous 
times with the record the company has es- 
tablished for high-grade electrical machin- 
ery has developed such a demand for its ap- 
paratus that its new factory—with three 
times the capacity of the former works—is 
overtaxed to meet the demand created by its 
sales department. The difficulty will soon be 
remedied by a further increase of manufac- 
turing facilities. 


THE AMERICAN ELECTRIC TELE- 
PHONE COMPANY has moved into a new 
building, 38-50 Jackson Boulevard, corner Ca- 
nal Street, Chicago, III. The change in quar- 
ters was made necessary by the company's 
rapidly increasing business, which it reports 
has quadrupled during the last year. The 
new building is a modern eight-story struct- 
ure, which has been equipped with the latest 
automatic machinery, making it one of the 
largest and finest telephone manufacturing 
establishments in the world. 


THE H. C. ROBERTS ELECTRICAL SUP- 
PLY COMPANY, Philadelphia, reports a 
steady increase in the demand for its pro- 
ducts, among the recent sales of trolley 
and feeder wire being large quantities to the 
interurban electric railway from Dayton to 
Xenia, O.; the Schuylkill Valley Electric 
Railway Company, of Pottsville, Pa., and 
the Norfolk Terminal Company, Norfolk, Va. 
The company’s wire has also been shipped to 
Lewiston, Pa.: Cincinnati, O.; Rising Sun, 
Ind., and numerous other places. 


MR. H. R. WELLMAN, who has been the 
electrical engineer of the Armitage-Herschell 
Company, N. Tonawanda, New York, for 
some three years, resigned on July 10th to 
accept a similar position with the General In- 
candescent Arc Light Company of New York 
City. Mr. Wellman has done no small 
amount of difficult and original work with 
the Armitage-Herschell Company, notably in 
the design of dynamos and motors, and par- 
ticularly of motors and controlling apparatus 
for electric elevator service, one of the most 
difficult fields of design, his success in which 
evidences his ability in the laying out of 
electrical machinery. , 


THE HOPPES MANUFACTURING COM- 
PANY, Springfield, Ohio, has received the 
following repeat orders, in addition to those 
mentioned in the last issue of the American 
Electrician, which furnish additional evi- 
dence, if any were needed, of the satisfaction 
which its apparatus has given: The Kelly 
Axe Manufacturing Co., Alexandria, Ind., 
400 h. p. live steam feed water purifier, and 
400 h. p. exhaust steam feed water heater: 
The E. L. McClain Manufacturing Co., Green- 
field, Ohio., 400 h. p. purifier, and 350 h. p. 
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heater; The South Dakota Hospietal, Yank- 
ton, S. D., 200 h. p. purifler, and 400 h. p. ex- 
haust steam feed water heater. 


THE RENEWAL OF ACTIVITY AT THE 
FORT WAYNE WORKS.—Since the sale of 
the property of the Fort Wayne Electric Cor- 
poration to the General Electric Company 
the works at Fort Wayne, Indiana, have re- 
newed their former air of bustle and activity. 
They are now running full time with a large 
addition to the number of men employed. 
The department devoted to the construction 
of Duncan meters has been active through- 
out the corporation's troubles and is now 
turning out meters at the rate of 600 per 
week. A new laboratory has been equipped 
for testing these meters. The works are in 
charge of Mr. J. J. Wood, of arc light fame, 
Mr. F. S. Hunting being the new Sales Man- 
ager. 


PROSPECTS OF THE SIEMENS & 
HALSKE ELECTRIC COMPANY OF 
AMERICA.—The announcement that this 
company had been purchased by the Elec- 
tric Vehicle Company has been the occasion 
of the idea that the Siemens & Halske Com- 
pany would give up the manufacture of the 
lines of machinery which it has been bulld- 
ing hitherto and devote its entire equipment 
to automobile work. Mr. C. 8. Knight, Vice- 
President of the Siemens & Halske Com- 
pany announces that this is not the case and 
that the only effect of the change of owner- 
ship will be the extension of the previous 
lines into new fields, notably the construc- 
tion of arc and alternating as well as direct 
current and multiphase apparatus. 


MR. JOHN 8. NOWOTNY, Cincinnati, O., 
announces that he severed his connection 
with the Nowotny Electric Company March 
$1, 1898. Mr. Nowotny founded the Nowotny 
Electric Company and managed the business 
from its start until March 31, 1898. The as- 
signment of the company, which occurred 
June 30, 1899, in no way affects him. After 
severing his connection with the above- 
named company, he immediately embarked 
in the manufacture of Nowotny’s semi- 
vacuum long burning arc lamps and electri- 
cal specialties. The latter named business is 
owned solely by him and operated under his 
personal supervision and name, and is in no 
wise connected with the Nowotny Electric 
Company, which has made an assignment as 

noted above. 


THE CLING-SURFACE MANUFACTUR- 
ING COMPANY, Buffalo, N. Y., reports rap- 
idly increasing sales, not only in this coun- 
try but from Australia, Europe and South 
America. These, with a fast growing busi- 
ness in Mexico, go to prove that the truth 
of the oft-repeated: phrase, The days of 
tight belts are over.“ is appreciated by belt 
users. A recent letter from the engineer of 
Brown, Durrell & Company, Boston, voices 
the general verdict: ‘‘Having tried Cling- 
Surface on my 12 in. dynamo belt, I have 
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been able to carry full load with 22 in. sag 
on the belt with no perceptible slip. It sur- 
passes my expectations, and I can cheerfully 
recommend it to do all that is claimed for it 
if directions are followed.“ 


THE RIKER ELECTRIC VEHICLE 
COMPANY has been incorporated under the 
laws of New Jersey, with a capital of $2,- 
000,000, six per cent. non-cumulative pre- 
ferred and $5,000,000 common stock. The com- 
pany will purchase for cash all patents, ma- 
chinery, contracts and rights of Andrew L. 
Riker and the Riker Electric Motor Com- 
pany for the manufacture of electric vehi- 
cles. It will purchase extensive works at 
Elizabethport, N. J., which have a present 
capacity of five complete vehicles per day. 
Among those interested in the company are 
Andrew L. Riker, Charles A. Lieb, Presi- 
dent of the Great Falls Power Company, of 
Washington; O. T. Crosby, of the Washing- 
ton street railways, and F. C. Stevens, Presi- 
dent of the West End Bank, Washington. 


THE JOHN A. ROEBLING'S SONS COM- 
PANY, of New York, was incorporated at 
Albany, N. Y., on May 2, with a capital of 
$100,000, to manufacture and deal in wire, 
wire rope, iron, steel, copper and all other 
metals and other materials used in connec- 
tion with them, and to contract for building 
structures of such material and metals. The 
directors are: Washington <A. Roebling, 
Charles G. Roebling, Jr., Frank O. Briggs, 
Charles G. Roebling and Ferdinand W. 
Roebling, of Trenton, N. J., and Henry L. 
Shippy and Edmund Roebling, of New York 
City. The company is controlled by the same 
people as the original New Jersey corpora- 
tion, the company having been incorporated 
in New York State for convenience in doing 
business. 


MR. F. C. SUTTER of the Pittsburgh 
Transformer Company, Pittsburgh, Pa., vis- 
ited New York July 10th to 12th, his special 
mission being to obtain an agency for his 
company’s apparatus in New York and New 
England. Mr. Sutter was fortunate in ob- 
taining the Western Electric Company, who 
will hereafter handle the Pittsburgh “type 
K” transformer in these districts. Mr. Sut- 
ter stated that the Pittsburgh Transformer 
Company has found no summer season this 
year in its business, its orders increasing reg- 
ularly month after month. The company 
has been obliged to put in new machinery as 
fast as possible to handle the growing trade. 
One large source of business is the active 
work of the Rumsey Electrical Manufactur- 
ers’ Company, which is making exception- 
ally large sales in Philadelphia and adjoin- 
ing territory, considering the fact that it is 
the summer season. 

MR. E. V. BAILLARD, engaged in the 
business of machine construction and model 
making, has recently added extensively to his 
quarters at 106 Liberty Street, New York 
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City, the extension practically tripling the 
former floor space. The new space is re- 
quired for the addition of machine tools and 
other apparatus required by Mr. Baillard’s 
growing business, which will be supplement- 
ed by more complete electrical testing instru- 
ments, rheostats, motors and other appara- 
tus of value in experimental and model de- 
signing work. This is the second enlarge- 
ment of Mr. Baillard’s facilities during the 
last few years, the growth of his business 
being the natural outcome of the remarka- 
ble value of his services to inventors, ma- 
chine designers and patentees, due to his 
wide experience in machine designing and 
unusual ability in assisting patrons in the 
solution of the many electrical and mechan- 
ical problems that arise in their work. 


MURPHY AUTOMATIC SMOKELESS 
FURNACES were placed under the boilers 
of the Central High School building, Detroit, 
Michigan, about two years ago, displacing 
ordinary hand-fired furnaces. The economy 
realized has been so marked and the ser- 
vice so satisfactory in general that the Board 
of Education has closed a contract with 
Murphy Iron Works, Detroit, Michigan, to 
equip the boilers of all the school buildings 
of the city. Other recent sales are two ad- 
ditional furnaces for the Youngstown (Ohio) 
Electric Light Company, the Buffalo Cold 
Storage Company's plant, Buffalo, N. T., the 
Home Telephone Building, and the Rose 
Building, Cleveland, Ohio., and the Union 
Iron & Steel Company’s plant, Youngstown, 
Ohio. Four additional have been ordered by 
the United Traction Company, Pittsburgh, 
Pa., and two additional by the Western Re- 
serve Building, Cleveland, Ohio, as well as 
two by Stanley R. McCormick’s Building. 


Chicago. 


MESSRS. MORRIS E. LEEDS & CO. have 
purchased the plant, drawings, fixtures, etc., 
of Elmer G. Willyoung & Co., and will con- 
tinue the business at the old address, 939 
Boyer St., Phila. Mr. Leeds is personally 
well equipped to conduct the business of 
manunfacturing scientific apparatus, as he 
has engaged in this line for the last ten 
years. His experience in this line has been 
general while filling the position of manager 
of the electrical and physical department of 
Queen & Co., Inc., which he resigned in May 
of the present year to engage in tne enter- 
prise already mentioned. The knowledge 
gained in his extended acquaintance with 
foreign manufacturers and methods, supple- 
mented by five years of careful study of the 
requirements of the scientific public of Amer- 
ica, hae been of great value, and will be 
put to good use in developing the business of 
Morris E. Leeds & Co. Mr. James G. Biddle, 
1038 Drexel Building, Phila., who acted as 
sole agent for Willyoung & Co., will act in 
the same capacity for Leeds & Co., so that 
as regards the selling end of the business 
there is no change whatever. 
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THE HARRISON SAFETY BOILER 
Works announces a large list of recent sales 
of Cochrane Heaters and Cochrane Separa- 
tors, among which are the following to elec- 
tric light, street railway and electrical man- 
ufacturing companies: Cochrane heaters— 
Edison Electric Illuminating Company, Bos- 
ton, Mass., 4000 h.p.; Worcester Electric 
Light Company, Worcester, Mass., 1500 h.p.; 
Saratoga (N. Y.) Traction Company. 150 h. p.: 
Rockland, Thomaston & Camden Street Rail- 
way Company, Rockland, Mo., 250 h. p.: Com- 
monwealth Electric Company, Chicago, IIL, 
8000 h.p.; Fort Worth (Tex.) Light & Power 
Company, 850 h. p.: Spartansburg (S. C.) Elec- 
tric Light & Power Company, 600 h. p.: Coch- 
rane separa tors Missouri Railroad. Company, 
St. Louis, Mo., 36-in. vacuum oil, and two 12- 
in.; Saratoga (N. T.) Traction Company. 10- 
in.: Missouri Edison Blectrie Company. St. 
Louis, Mo., three 10-in. receiver and one 10-in. 
horizontal; Spartansburg (8. C.) Electric 
Light & Power Company, three 6-in.; British 
Columbia Electric Railway Company, Ltd., 
Vancouver, B. C., two 8-in.;.Electric Storage 
Battery Company, Philadelphia, Pa., 8-in. 


MR. ELMER G. WILLYOUNG announces 
that he has discontinued the instrument busi- 


hia, Pa., under the designation of Elmer G. 
illyoung & Co., and sold the plant in lump. 
He has made a close alliance with Messrs. 
Foote, Pierson & Co., of New York City, for 
-a term of years. By the terms of this com- 
pact they will make, under his personal super- 
vision, a full line of high class scientific and 
technica] instruments and apparatus. To 
this end they have just added additional 
floor space, amounting to about 6000 square 
feet, to their already extensive plant, at 82- 
& Fulton Street, which space is being equip- 
ped with the most modern and improved 
tools and appliances. Messrs. Foote, Pier- 
son & Co, are the successors of the manu- 
facturing department of E. 8. Greeley & Co 
and are hence known to the electrical fra- 


ternity as makers of telegraph instruments 
The con- 


and special mechanical devices. 
tract constituting Mr. Jas. G. Biddle of Phil- 
adeplia, Pa., sole selling agent of Willyoung 
apparatus has been annulled, and henceforth 
Wilyoung apparatus can be obtained only 
from Messrs. Foote, Pierson & Co. or the 
trade generally. 


THE WESTINGHOUSE ELECTRIC AND — 


MANUFACTURING COMPANY has recent- 


ly equipped with electrical apparatus the. 


building of the University Club, 5th Avenue 
and 58d Street, New York. The specifications 


were drawn up by Mr.. C, O. Mailloux. -The 
equipment includes ‘one 75 kW., one 50 kw. : 
and one 25 kw., 125 volt “engine type“ West- 


intzhouse generators, each direct connected 


™ 
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to its own engine. The club will be hand- 
somely illuminated with clusters of electric 
lamps. Another interesting installment re- 
cently completed by the same company is at 
Baron de Hersch’s trade school on 64th 
Street, between 2d and 8d Avenues, New 
York City. The equipment includes one 50 
kw. and one % kw. Westinghouse generator, 
125 volts. The entire outfit at the trade 
school is a typical one, great care having 
been taken in arranging every part, as the 
school classes are taught the working of elec- 
trical apparatus by studying the operation of 
the machinery on their own premises. The 
Westinghouse Company has also contracted 
with the Burns estate to supply an electrical 
outfit for the new ‘hotel now building at 5th 
Avenue and 45th Street, New York City. The 
installation will comprise one 150 kw. and one 
100 kw., 230 volts, Westinghouse multipolar 
generators, direct connected: to ‘steam en- 
gines, running at 250 r. p. m. 

THE PITTSBURGH BOILER SCALE 
COMPANY, Pittgburgh, Pa., offers a solu- 
tion of the boiler sG4le problem quite differ- 
ent from most others in commercial use. In- 
stead of treating the water by means of 


chemicals, which are likely to prove injuri- 
ness lately carried’ on by him in Philadel- | 


dus to engine valves and packings, and in- 
stead of allowing the scale to form and af- 
terwards removing it. mechanically, the va- 
potizing surfaces of the boiler may be coated 
with a thin film of Pittsburgh boiler scale 
resolvent, which film will have the peculiar 
property of preventing the scale from at- 
tachifig itself to“ The iron. The introduction 
of a little of the resolvent with the feed wa- 
ter will serve to coat with a greasy film 
each individual particle of the material as it 
solidifies, which will prevent these particles 
from forming into a hard, scaly mass and help 
hold them in suspension in the water, so that 
they may be readily removed by blowing 
down or washing out the boiler.- The com- 
pound is a petroleum product, freed from 
any tarry ingredients that would injure boil- 
er or engine surfaces and having a vaporiz- 
Ing point far above the temperature of the 
boiler, which insures it from passing off with 
the steam. It can be applied by means of 
a brush or swab to the shell, flues or tubes 
of the boiler when the latter is cold and 
dry, but may also be introduced into boilers 
with consider- — 
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reach the surface of the iron and form a film 


thereon. 

THE UNION BOILER TUBB CLEANER 
COMPANY, of Pittsburgh, Pa., was organ- 
ized in 189 for the purpose of introducing an 
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entirely new industry, that of removing scale 
from the interiors of the tubes of water tube 
boilers. It has machinery especially designed 
for this specific business, by which it is ena- 
bled to safely contract for thoroughly clean- 
ing boilers under a time limit with bond for 
heavy penalty for non-fulfilment, or to sell or 
lease tools for cleaning all makes of water 
tube boilers having straight, horizontal, in- 
clined or vertical tubes, as well as those hav- 
ing curved tubes such as the Climax, Stirling, 
or even the Hazleton, having closed end 
tubes. The latter three types have heretofore 
been considered, and without this company’s 
devices are yet, impossible to clean. The 
company commenced business as a firm May 
Ist, 1896, a time of the greatest industrial de- 
pression in the history of the country, not- 
withstanding which the great merits of the 
devices caused their immediate adoption by 
the largest concerns in the United States and 
England. Their value as a fuel saving de- 
vice, as well as one that increases the effi- 
ciency of boilers even when practically new, 
was such as to call forth the highest praise 
from users. Such is the continued demand 
that notwithstanding the company started 
with a well equipped factory it is constantly 
enlarging the works, putting in additional 
machinery, and has more than doubled the 
force of workmen since the first of the year 
in its endeavors to keep up with orders. It 
has a flexible shaft which is unique in its 
way; having been compelled to design one to 
clean boilers having curved or other tubes 
inaccessible for a stiff rod, owing to the fact 
that other shafts would not stand the wear 
and tear under great stress. 


THE INTERNATIONAL CORRESPOND- 
ENCE SCHOOLS, Scranton, Pa., have ex- 
perienced during the last few years a phe- 
nomenal growth which shows the enormous 
demand for the kind of work they do as well 
as the satisfactory way in which they are 
doing it. The work of the schools has 
reached a magnitude which few unacquainted 
with them would ever imagine. The entire 
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staff connected with the instruction and 
business department of the school numbers 
about 1,000 employees, of which 120 consti- 
tute the corps of instructors and assistants 
in the 67 distinct courses of study given. The 
numbér of students enrolled reaches the 
enormous aggregate of some 9,000. The 
equipment of the schools for handling this 
work is necessarily quite elaborate. The 
headquarters of the schools are located in 
two large buildings recently erected at a cost 
of $250,000. One of these, five stories in height 
is occupied by the business offices and in- 
struction departments, and the other, a four- 
story building, is devoted exclusively to the 
printing and book-making departments. The 
amount of work carried on by correspondence 
ls indicated by the fact that the postage ex- 
penses of the schools average in the neigh- 
borhood of $125 per. day. In addition to the 
home office are more than a dozen branches 
maintained in the principal cities through- 


— a 
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out the country, each under the charge of 
a superintendent. The territory of each of 
these branches is further divided into dis- 
tricts, each being in charge of an assistant 
superintendent. The business dealings of the 
school with its students are carried on by a 
number of solicitor collectors, under the 
charge of these assistant superintendents. 
The instruction and preparation of text 
books is carried on at the home office with 
the exception of a recent departure in the 
railway courses for which a car has been 
built which travels about the country giv- 
ing students an opportunity to obtain a per- 
sonal explanation of difficult points. This 
car has proven so satisfactory that two oth- 
ers are being built for the same purpose. 
The schools are controlled by the Colliery 
Engineer Company, incorporated with a 
capital of $1,260,000. The founder and Gen- 
eral Manager is Mr. T. J. Foster, who es- 
tablished the schools in 1891. 
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THE AUBURN STATION OF THE CENTRAL CALIFORNIA 


An Auxiliary Hydraulic Station Running 
in Parallel With Another Five 
Miles Away. 


The Central California Electric Com- 


pany has recently erected an electric 
power house at Auburn, Placer County, 
California, to supplement the power al- 
ready developed at New Castle and trans- 


THE SWITCHBOARD. 
THE EXCITER. 


ELECTRIC COMPANY. 


pany, who two years ago erected a plant 
at New Castle to generate electricity. A 
reservoir was constructed and the water 
piped a distance of 6400 feet to the power 
house, where it is used to drive Pelton 
water wheels, which are direct connected 
to the 400-kw. Westinghouse two-phase 
generators. The power is generated at 500 
volts two-phase, and passed through four 


THE GATES OF THE WATER WHEELS. 


of the city of Auburn, the main, or Bear 
River, canal of the Yuba Water Company 
has a fall of about 200 feet within a dis- 
tance of half a mile. Previous to the sum- 
mer of 1898 the water flowed down Au- 
burn Ravine, but has since been diverted 
to the canal. At this point of junction the 
new power house has been erected. A 
reservoir, capable of holding a day’s sup- 


THE OVERFLOW. 


THE WHEELS AND GENERATOR. 


VIEWS AT THE AUBURN POWER HOUSE OF THE CENTRAL CALIFORNIA ELECTRIC COMPANY. 


mitted to Sacramento. The South Yuba 
Water Company provides irrigation for a 
vast tract of rich country on the Sierra 
Nevada Divide, northeast of Sacramento. 
At points upon the main canal, the water 
passes through rapids and over falls. One 
of such changes in level has been utilized 
by the Central California Electric Com- 


150 k.w. step-up transformers, which 
change it to three-phase at 15,000 volts, in 
which form it is transmitted to Sacramen- 
to, a distance of 29 miles. 

The successful operation of this long 
distance transmission plant has led to the 
recent addition at Auburn, five miles be- 
yond New Castle. About one mile north 


ply, was built at the head of the ravine, 
The pipe connecting the reservoir and the 
power house is of riveted sheet steel vary- 
ing in thickness from No. 12 to No. 6 at 
the receiver end. It is altogether 3100 ft. 
in length, the first 20 ft. being 54 ins. in 
diameter, which narrows to 200 ft. of 40- 
in. and finally to 36-in., which size is 
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maintained throughout the remainder of 
its length. With the exception of about 
200 ft. the pipe is buried at least one foot 
under the surface. 

The power house is a frame structure 30 
by 40 ft., covered with corrugated iron, 
the interior having a wainscoting of red- 
wood up to the eaves. A composite trav- 
eling crane of ten tons capacity runs the 
length of the building. The main gener- 
ating set is at the lower end, and is on a 
solid rock foundation. The water wheels 
being of small diameter, owing to the low 
load, the floor around thei: framework is 
higher than the generator floor, by this 
means the least possible head is lost in 
the discharge. The water wheels consist 
of two double nozzle solid disc 43-in. Pel- 
ton impulse wheels enclosed in a cast iron 
and sheet steel case. Working over the 
nozzles are defiecting hoods manipulated 
by a hand wheel in front of the switch- 
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form from 550 volts two-phase to 15,- 
000 three-phase. High tension fuses are 
in a framework under the arresters. At 
one side of the building near the main 
water wheel, but on the station fioor prop- 
er, is a 7% kw. exciter, direct connected 
to a 12 h. p. Pelton water motor, mounted 
upon the same base. 

The regulation is done entirely by using 
the deflecting hoods before mentioned, 
which throw the water directly into the 
tail race. There is no attempt at saving 
water at low loads, as the flow in the canal 
must be maintained at all times. A by- 
pass is provided to keep up the supply of 
water in the canal when the machines are 
not running. The main pipe is tapped 
near the rear of the building with an 8- 
in. gate valve, wlth a discharge pipe into 
the tail race; this, as well as the main 
pipe in the building, is imbedded in con- 
crete to prevent any vibration or displace- 
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one of the main switches. In order to 
synchronise the two plants, current from 
the plant which is running is allowed to 
flow to the other station, stepping down 
through the transformers. The generator 
is then started, and the switches thrown 
in in the ordinary manner. There has 
been no trouble experienced; in fact, if the 
machines are not exactly in synchronism 
when the switches are thrown, they will 
pull together with apparent small effort. 
When the two stations are running to- 
gether all regulation is done at New 
Castle, the station at Auburn carrying a 
flxed load, dependent on the position of 
the hoods in its wheel. This load is in- 
creased or decreased in 100 h. p. changes, 
as the total load may require, and at the 
direction of the man in charge of the New 
Castle station. 

The diagram printed below gives the 
general lay out of the circuits from Au- 
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THE CIRCUITS OF THE TWO POWER HOUSES AND THE SUBSTATION OF THE CENTRAL CALIFORNIA ELECTRIC COMPANY. 


board. The wheel shaft is connected to 
that of the generator by a fly wheel link 
leather coupling. The fly wheel is six 
feet in diameter, and weighs 6000 lbs. 
The coupling is made by twelve links 6 
ins. wide. 

The entire electrical equipment was fur- 
nished by the Westinghouse Electric & 
Manufacturing Company. The generator 
is of the revolving armature type, rated at 
500 kw. capacity, 550 volts and 60 cycles 
at 300 r. p. m. The generator is set on 
four blocks of granite which stand on the 
natural bed rock, and are well grouted 
with cement. The cables from the gener- 
ator run under the main fioor to the 
switchboard and thence to the transform- 
ers which are behind it. On a shelf 
against the rear wall and over the trans- 
formers are the lightning arresters. There 
is but one panel in the switchboard which, 
however, contains all necessary instru- 
ments. 

The transformers, four in number, 
are of 125 Fw. capacity each, and trans- 


ment. At the rear of the building a 12-in. 
gate valve in the main pipe discharges 
into the ravine. The exciter, main gates, 
regulator and switch board stand in the 
power house within a radius of six feet, 
thus facilitating hand regulation of all to 
the greatest degree. 

The main transmission line consists of 
three No. 4 hard drawn copper wires sup- 
ported on Locke triple petticoat glass in- 
sulators on locust pins, the latter being 
boiled in paraffin before using. The poles 
are of sawed redwood, 30 ft. high. The 
line runs directly to the New Castle gen- 
erating station, terminating in a marble 
“plug board.” This board has two panels 
and four sets of three plugs each. The 
New Castle and Auburn plants are ar- 
ranged to run in parallel, the current be- 
ing transmitted to the city of Sacramento, 
which is twenty-nine mile distant from 
New Castle and thirty-four miles from 
Auburn. The synchronising lamps at Au- 
burn are connected in, one on the trans- 
former and one on the generator side of 


burn through New Castle to Sacramento 
with the arrangement of the wires upon 
the poles of the various lines. Among 
other things may be noted the ingenious 
arrangement of the “plug board” at 
New Castle, referred to above, which is 
shown in the upper part of the New Cas- 
tle section of the diagram. By means 
of twelve plugs either the Auburn or the 
New Castle plants may be run on either 
of the transmission lines or both in par- 
allel. 

A similar plug arrangement is shown 
at Sacramento for operating either trans- 
mission line or both in parallel in- 
dependently, on either bank of step-down 
transformers, or both in parallel. The lo- 
cation of fuses, lightning arresters, etc., 
if studied, will show an admirable fitness 
to the purpose of giving maximum pro- 
tection with a minimum amount of appa- 
ratus. 

We are indebted to Mr. Rudolph W. 
Van Norden for the particulars of the 
building and construction. 
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A GAS ENGINE CENTRAL STATION AT 
BRADFORD, PA. 


The Bradford Electric Light & Power 
Company, Bradford, Pa., has the largest 
equipment of gas engines for electric 
lighting purposes completed as yet in this 
country. The company contracted some 
months ago with Messrs. Westinghouse, 
Church, Kerr & Company for three gas 
engines of 125 h. p. each, and one of 200 
h. p., to be built by the Westinghouse Ma- 
chine Company, East Pittsburg. 

The new gas engine equipment con- 
structed under this order replaces four au- 
tomatic high speed steam engines of the 
same aggregate power, two of which were 
belted to a jack shaft from which the 
dynamos were driven, the other two being 
belted direct to dynamos in a wing off the 
main engine and dyanmo room. Steam 
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placed by gas engines. The fuel used is 
natural gas, of which the consumption is 
guaranteed by the Westinghouse Machine 
Company not to exceed thirteen cubic feet 
per brake horse-power hour. The saving 
in fuel alone, as compared with the for- 
mer consumption of fifty-two cubic feet, 
will be a large item, and pay a handsome 
percentage upon the investment. 

The fioor space saved by the present 
arrangement of engines and dynamos, and 
the boiler space soon to be vacant, will 
be of value when additions have to be 
made to the present plant. The saving in 
boiler repairs, brick work and labor in 
boiler room is another considerable item. 
Better supervision is secured, as all the 
work is now concentrated in the one 
room. 

A Clayton air compressor, driven by a 
small gas engine, is used to charge two 
air reservoirs placed overhead in the en- 


light. 
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PLEA FOR A WORKING STANDARD OF 
LIGHT.* 


There are scattered over the country 
many well equipped photometric labora- 
tories, and in the near future every cen- 
tral station and large isolated plant will 
be provided with means for measuring 
There is not now in existence any 
workable primary standard which can be 
used by the ordinary photometer corps. 

A lamp user may say to the manufac- 
turer, “Your standard is wrong,” and 
neither ever dreams of suggesting a re- 
calibration; they know by experience that 
an agreement can not be reached. No ob- 
server can even duplicate his own work. 
What is the result? Every lamp maker 
in the country is sending out some lamps 
which are wrongly marked according to 
his own standard, because some of his 
customers have standards of their own. 


THE CENTRAL STATION OF THE BRADFORD ELECTRIC LIGHT AND POWER COMPANY, SHOWING GAS ENGINES DRIVING ALL GENERATORS. 


for the engines was supplied by four 100 


h. p. horizontal return tubular boilers, - 


fired by natural gas. The amount of gas 
consumed for these engines amounted to 
fifty-two cubic feet per indicated horse- 
power per hour. 

A new and more convenient arrange- 
ment of the fioor space in the engine 
room has been made by placing the four 
gas engines on one side of the main room 
and belting them direct to the dynamos. 
Two of the 125 h. p. gas engines drive the 
four arc dynamos, two on each engine. 
One of the alternators is so placed that if 
necessary it can be driven by one of these 
engines. The third 125 h. p. engine drives 
the second alternator, and the 200 h. p. 
gas engine drives a 125 kw. Westing- 
house alternator. 

The Bradford plant is unique in that it 
is the first.extensive electrical system in 
which steam power has been entirely dis- 


gine room. The compressed air is used to 
start the large gas engines. The small 
gas engine also operates a triplex pump 
which furnishes water to the jackets of 
the gas engines for cooling purposes. The 
small gas engine is equipped with a gov- 
ernor arranged for three speeds to accom- 
modate the change of loads on the en- 
gines. 

The view given above shows the plant 
before the reconstruction was completed, 
only three of the engines being in 
place. 

At the present time it is too early to 
state what the average consumption of 
natural gas will be, but from records al- 
ready taken the cost of fuel for one en- 
gine working 102 arc lights is about $1.12 
for eight hours’ service. The future work- 
ing and development of this plant will be 
a valuable guide to users of power, and 
will be watched with keen interest. 


Lamp makers differ among themselves, 
and there exists no way by which they 
can be brought together. It is obviously 
to the interest of the whole electrical 
engineering fraternity that some action 
looking to the correction of this condition 
be inaugurated. 

I wish to go on record as saying that in 
a very few years the incandescent lamp 
will be adopted as a primary standard. 
It could be so adopted to-day if lamp mak- 
ers would only tell what they know. 

A committee should be formed which 
would send out, under proper restrictions, 
proper seasoned and calibrated incande- 
scent lamps for use as secondary stand- 
ards. Such lamps, if carefully burned, 
would maintain their candle power con- 
stant and do away with the greater part 
of existing variations. 


* Extract from a paper read before the American 
Institute of Electrical Kngineers, Boston, June, 
1888, by S. Everett Doane. 
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The Experimental Electric Furaace. 


BY SAMUEL AUCHMUTY TUCKER, PH. B., 
F. C. S., OF THE CHEMICAL DEPARTMENT, 
COLUMBIA UNIVERSITY. 


From the very earliest times it was 
found necessary to heat substances in or- 
der to bring about chemical change, and 
we know that every alchemist had his 
forge, which was used in the vain en- 
deavor to transmute the baser metals into 
gold. This primitive method of heating 
has been changed with the introduction of 
gas, which is the usual accompaniment 
to every chemical laboratory, and indeed 
the modern gas furnace leaves little to be 
desired for all ordinary operations, but 
when higher temperatures are required, 
special means must be adopted. The dis- 
covery of the oxyhydrogen blow pipe gave 
us a very powerful source of heat, and 
many refractory substances were found 
to yield to its influence, for a temperature 
of 2000° C. is easily reached. A mass of 
platinum weighing 200 pounds has been 
melted at one operation by this appar- 
atus. The calcium light is a familiar ex- 
ample of the use of this source of heat, 
the lime pencil being raised to a high 
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MOISSAN’S FURNACES, ARRANGED TO SHOW 
THE SUBLIMATION OF SILICA. 


state of incandescence when the flame im- 
pinges upon it. 
The electric arc, however, far exceeds 


other means for the production of high 


temperatures, and the ease with which it 
can be handled, enabling one to produce 
the heat instantly, makes it a most valu- 
able addition to scientific research. 
Every one is now familiar with the 
electric arc, but few realize what a very 
intense heat is produced; the carbon par- 
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ticles which form the arc are raised to 
such a temperature that practically noth- 
ing can withstand its effect. The temper. 
ature is probably the same in all cases 
where an arc is produced, that is the vola- 


. tilizing point of carbon, but this tempera- 


ture is by no means easy to estimate, for 
no thermometer or pyrometer can be 
used; and Violle, who has given us the 
most information on the subject, was ob- 
liged to resort to calorometric methods. 
His apparatus consisted of a powerful arc 
produced by a current of 450 amperes at 
85 volts between two carbon rods one of 
which was formed into a button at the 


end, which could be easily detached; di- 


rectly underneath this was placed a small 
copper vessel surounded with a given 
weight of water at a known temperature 
with appropriate heat insulation. After 
the carbon button had become thoroughly 
heated it was broken off and allowed to 
fall into the copper vessel. The rise in 
temperature of the water enabled Violle 
to calculate that for 1 gramme of carbon 
at the temperature of the arc to carbon at 
0°C, 1600 calories are yielded up. Weber 


HORIZONTAL TYPE OF ELECTRIC FURNACE. 


had already proved that 300 calories were 
necessary to heat 1 gramme of graphite 
from 0° to 1000°C, consequently there re- 
mains 1300 calories from 1000° to the vo- 
latilizing point of carbon; and knowing 
the specific heat of carbon to be 0.52, these 
1300 calories represent a temperature of 
2500°C, which added to the 1000, equals 
3600°C, which is at least the approximate 
temperature of the electric arc. It is read- 
ily seen that the method is open to sev- 
eral difficulties, for not only is there loss 
of heat by the fragment of carbon in fall- 
ing into the calorimeter, but the specific 
heat of carbon probably varies at differ- 
ent temperatures. However, if wé do not 
know the exact temperature we do know 
the effects which this form of heating is 
capable of producing, and they are indeed 
very remarkable. The use of the electrio 
furnace has become very important in the 
last few years, for compounds are formed 
at the high temperature obtained which 
before were unheard of, and several in- 
dustries have been established which have 
been the direct outcome of experimental 
research in the laboratory. 

Henri Moissan stands at the head of 
this branch of the subject and his furnace 
is extremely well adapted to work of 
this kind; it consists of two blocks of 
chalk, one of which is hollowed out to 
hold a small carbon crucible, the carbon 
electrodes passing through two grooves 


300 amperes and 80 volts. 
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horizontally; the other block of chalk acts 
as a cover and is cut so as to fit perfectl 
over the base. | 
The chalk on heating gives up its car- 
bonic acid, becoming quicklime, which is 


ARRANGEMENT OF APPARATUS FOR EXPERI- 
MENTAL ELECTRIC FURNACES. 


exceedingly resistant to high tempera- 
tures, but even this substance will melt 
at the temperature of the arc, and we 
have obtained beautiful crystalline pieces 
of lime while working with this furnace. 
At times, especially for continuous use, 
it is advisable to use layers of carbon in 
the form of plates separated from the lime 
by some magnesia, as magnesia forms no 
carbide. 

With this furnace Moissan investigated 
fhe many refractory substances with 
which we are familiar besides the produc- 
tion of carbides and rare metals, and car- 
ried on a very brilliant research into the 
nature of the different varieties of carbon, 
which led to the production of the artifi- 
cial diamond. One great advantage 
which his furnace possesses, is that there 
is no electrolytic action, the substance to 
be treated being simply exposed to the 
radiant heat. A beautiful experiment, 
and one that well shows the high temper- 
ature reached, is the volatilization of 
quartz which may easily be made with 
the Moissan furnace. We have used pow- 
dered rock crystal which has been previ- 
ously dried in an oven, a small quantity 
being placed in the crucible, a hole is 
bored in the cover to allow the escape of 
the gases and the current turned on. The 
best effects are obtained with a current of 
The quartz 
melts instantly and is changed into gase- 
ous silica, which passes through the hole 
in the cover and may be collected as a fine 
white powder on a glass cylinder placed 
above. 

The illustration shows the arrangement 
of the apparatus, and we may judge of 
the degree of heat obtained when we con- 
sider that the parts of the metallurgical 
furnaces used in the manufacture of steel, 
are made purposely of silica bricks to 
withstand the highest temperatures in 
such operations. 


SEPTEMBER, 1899.] 


We Lave made the same experiment 
with a 20-ampere arc, using a small fur- 
nace and an ordinary lamp chimney to 
collect the silica upon, but generally a 
current of high power is required for this 
kind of work. In our own laboratory we 
have a direct current of 300 amperes at 
110 volts, and the arrangement is here 
shown of the rheostats, switches, etc., 
which are used in controlling and reading 
the current. 

The manufacture of calcium carbide, as 
well as the carbides of other metals, on a 
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small scale, is not difficult, provided we 
have a current of suitable power. These 
substances are particularly interesting 
and commercially important in the case 
of the carbides of calcium and that of sili- 
con. Many of them decompose water with 
the evolution of acetylene gas, according 
to the reaction: 
CaC, + H,O = C,H, + Ca (OH). 

And it was due to this very reaction that 
Willson, in 1888, noticed the formation of 


Name. Formula. Discoverer. 
[Aluminum Al. C,. Moissan, 1894 
arilum BaC, a 
Calcium Ca C Wöhler. 1862 
u | Cerium.......... Ce, Moissan, 1896 
$ | Glucinum GLC, beau, 
E | Lanthanum C, Moissan, 1886 
be | Lithium Li,C = . 
4 Manganese .... Mn,¢ . ang, u 
au“ efelulle 
3 Potassiom K. C Davy, 1808. 
© | Sodium ........ NaC: Berthelot, 1863. 
8 Strontium. SrC, Moissan, 1894. 
Thorium Thc, { oman, 1896. 
8 Uran lum Ur: C, Moissan, 1898. 
A 
Yetrium ...... YC, Petterson, 1895. 
Zirconium PE Ae Moissan, aoa 
oron. ra . 
88 [Chromium..| rec 1884. 
882 | Molybdenun Mo, C ry 1893. 
5 8 Silicon. ..... sic [ Acheson, 1898. 
88 8 Moissan, 
8 * Titanium.... Tic Moissan, 1896. 
2 ı Tungsten. .| W. C 12883. 
\ Vanadium.. Vac om 1893. 
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calcium carbide while making some ex- 
periments upon the production of metals 
by heating their oxides with carbon in 
an electric furnace. The substance itself 
had, however, been discovered by Wöhler 
in 1862, who obtained it in a totally dif- 
ferent way. The table gives a list of the 
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various carbides, with other information 
which may be useful. 

Carborundum, or silicon carbide, is not 
decomposed by water, but its great hard- 
ness makes it valuable as an abrasive sub- 
stance. For the preparation of calcium 
carbide we make use of the vertical style 
of furnace, which is really of the Willson 
type. The figure shows this furnace, and 
it simply consists of a plumbago crucible 
having one of the carbon electrodes pass- 
ing through a hole bored in the side, the 
other being suspended vertically with 
some means whereby it may be easily 
raised and lowered. Suspension of this 
electrode by a chain and counterpoised 
weight is the best arrangement, for it ad- 
mits of the arc being passed easily over 
the surface of the charge just as we might 
pass the flame of a blow pipe over any- 
thing which we wished to heat. 

The charge is made up of 56 parts of 
quicklime and 36 parts of coke, both be- 
ing finely powdered and evenly mixed. The 
vertical carbon is lowered until it forms 
an arc with the one through the side of 
the crucible and the material is gradually 
added. Good results are obtained by us- 
ing a current of 150 amperes at 50 to 60 
volts, and it takes but a few minutes to 
form a carbide ingot of fine crystalline 
structure. The operations may be watched 
through thick smoked glasses, but the 
greatest caution should be exercised while 
working with an electric furnace, for not 
only the eyes are in danger, but severe 
sunburn as well as sunstroke are not at 
all uncommon. For the preparation of 
chemically pure carbides it will be found 
advantageous to line the plumbago cruci- 
ble with carbon, in order to prevent the 
introduction of any impurities from the 
clay which is always used in its manu- 
facture. Aluminum bronze as well as 
ferro aluminum may be prepared in this 
furnace, or the electrodes may be ar- 
ranged at an angle as shown in the illus- 


tration, the charge of alumina, coke, and 
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copper or iron, as the case may be, being 
surrounded by fire clay bricks. This is 
really the manner in which these bronzes 
were first manufactured by the Cowles 
process, but at the present time it seems 
easier to make them by melting together 
pure aluminum with the necessary metal. 
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THE CONSTRUCTION OF A CRADLE 
DYNAMOMETER. 


BY PROF. A. F. M KISSICK. 


The cradle dynamometer, shown in Fig. 
1, was built for the purpose of measuring 
the power delivered by a five-horse-power 
induction motor (mounted on dynamome- 
ter) to a belted dynamo, and, while the 
cost of construction has been small (not 
exceeding six dollars), it has been found 


FIG. 1.—CRADLE DYNAMOMETER. 


to measure the transmitted power quite 
accurately, and has proven very satisfac- 
tory. 

The dynamometer was constructed 
chiefly of yellow pine (6 in.x4 in.), the 
knife-edge and support upon which the 
knife-edge rests being hardened steel, the 
vertical rods %-in. steel and the ellipti- 
cal counter-weights cast-iron. On ac- 
count of the belt being horizontal, some 
difficulty with a side pull was feared, but 
acting according to a suggestion of Prof. 
W. E. Goldsborough, in making the knife- 
edge and support, as shown in Fig. 2, no 
bad effects were experienced. 

It is very important that the two knife- 
edges should be in line with the axis of 
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FIG. 2.— ARRANGEMENT TO RESIST BELT PULL, 


the machine. An excellent device for set- 
ting the axis of the machine in line with 
the knife-edge is given in Flather’s “Dy- 
namometers and the Measurement of 
Power,” on page 103, which is as fol- 
lows: 

“The device consists of two equal weights 
hanging from each end of a piece of belt, 
which is hung over the pulley of the 
machine. The weights together should, 
preferably, be about equal to the pull of 
the belt. The machine is adjusted so that 
hanging these weights on causes no 
change in the position of the scale beam, 
and any irregularity in the pulley is 
eliminated by trying it with the pulley in 
positions 180° apart.” 

By means of the cast-iron counter- 
weights the machine ean be balanced, 
and also the center of gravity of the sys- 
tem be made to nearly coincide with the 
axis of the machine, being slightly below 
it. 
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INDEPENDENT TELEPHONE Ex- 
CHANGE OF THE LAFAYETTE 
TELEPHONE COMPANY. 


THE 


It was in February, 1896, that the La- 
fayette Harrison Telephone Company be- 
gan to serve patrons in Lafayette, Indi- 
ana, and at that time its exchange was 
equipped throughout with the Harrison 
International apparatus, including the 
Harrison switchboard. This entering of 
the field by a new company forced the 
Bell Telephone management to seek im- 
provements, and they, in turn, refitted 
their local exchange with all that their 
skill and experience could discover to 
improve the service. It was hoped by 
‘them that the Harrison Company would 
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system on the old Harrison board, and a 
decided improvement in the exchange was 
at once noted. 

But still the patronage of the company 
increased, and further improvements were 
imperative. The Lafayette Telephone 
Company, as it had come to be called, 
then fitted its exchange with the complete 
equipment of the Sterling Electric Com- 
pany of Chicago, this equipment consist- 
ing of eleven 100-drop sections of switch- 
board, a distributing board for 1200 pairs 
of wires, chief operator and monitor’s 
desk, and 11 combined cable terminals 
and protectors. Fig. 1 gives an idea of the 
appearance of the board, the distributing 
board being to the right of the switch- 
board. To the rear of the switchboard 
and distributing board can be seen the 


[Vol. XI. No. 9. 
ing both poles of the magnet at that point, 
thus deriving all magnetic force possible 
from the ampere turns, making a very 
sensitive drop. The core shield and ar- 
mature are made of imported Norway iron 
stock. The winding is of single silk mag- 
net wire, each spool having a resistance 
of 500 ohms. The drops are assembled 
on metal plates, five to a plate, twenty 
plates being mounted within each 100- 
drop cabinet. Each drop shutter is equip- 
ped with a restoring slide and under each 
bank of ten drops there is placed a restor- 
ing lever which operates the slide upon 
each and every drop in the bank of ten. 
The jacks are mounted upon a fibre- 
faced hard wood jackboard, placed imme- 
diately under the drop panels. The jacks 
are of the bridging type and each jack is 
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FIG. 1.—THE SWITCHBOARD OF THE LAFAYETTE EXCHANGE. 


prove but short lived, but in this they 
were disappointed, largely on account of 
the public feeling in favor of an indepen- 
dent company. 

The exchange was then built to accom- 
modate 350 subscribers, that being about 
150 more than the city had ever before 
furnished. In a very few months it was 
found necessary to add another section of 
switchboard, and in an additional brief 
time another was required, and so on un- 
til accommodations for 800 were provided. 
Always on the lookout for anything that 
would better serve its patrons, the com- 
pany installed the Beech-Cook transfer 


tops of the combined cable terminals and 
protectors, as they are located back of the 
board. 

The chief operator and monitor’s desk 
is situated in the middle of the fioor and 
immediately in front of the switchboard. 
By means of this board the chief 
operator has constant supervision over 
the entire working force of the ex- 
change. 

The switchboard proper consists of 11 
sections of Sterling metallic board of 100 
drops each. The drops (see Fig. 2) are a 
bipolar tubular type, the armature being 
located midway of the spool concentrat- 


made of a body casting upon which are 
mounted three German silver springs, in- 
sulated with hard rubber bushings. 
The jack is held to place in the jack- 
board by means of a lock nut, placing 
the jack in from the rear of the board, and 
the lock nut from the face, this lock nut 
acting as the barrel to the jack and also 
the face upon the board. This arrange- 
ment is illustrated in Fig. 3. Each jack- 
board is equipped with 100 jacks, num- 
bered to correspond with the drops di- 
rectly above them. Immediately under 
the regular jackboard are placed the 
transfer jacks, which are used to transfer 
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connections to distant boards. These 
jacks (see Fig. 4) are of brass body cast- 
ing, mounted in the same manner as the 
bridging jack, the structural details being 
different, however. 

The keyboard, which is made of three- 
ply oak, placed upon an incline, is 
mounted with 10 pairs of metallic cords 
and plugs, 10 ringing and listening keys, 
and 22 transfer cords and plugs. The 


FIG. 2.—ONE OF THE LINE DROPS, 


regular cords and plugs are for answer- 
Ing the calls upon that section of board, 
while the transfer cords and plugs are 
for putting up connections when called 
for from distant boards. Immediately in 
front of each transfer cord there is an 
order key for testing in upon a transfer 
cord. Each pair of cords is equipped with 
one long and one short plug, and the 
ringing and listening key consists of a 
cam lever and two push buttons, one push 
button ringing upon the inner cord and 
one upon the outer cord, there being but 
two positions of the cam lever, forward 
and back, which cuts in and out the op- 
erator’s telephone set from the cord cir- 
cuit. 

Upon the falling of a drop the opera- 
tor pulls the cam lever upon the ringing 
and listening key toward her, taking the 
short back plug, inserting it within the 
jack corresponding with the drop, restor- 
ing the shutter at the same time, putting 
up the connection with the front or long 
plug and ringing by means of pressing 
upon push button corresponding with that 
cord and plug, afterwards restoring the 
cam lever to place, thus cutting out the 
telephone set. When the parties talking 
ring off it is recorded by the falling of 
the shutter of the calling subscriber, 
which, in putting up the connection, is 


FIG. 3.—ONE OF THE LINE JACKS 


FIG. 5.—ONE OF THE PLUGS. 


left bridged upon the circuit to be used 
as a ring-off drop. 

The plug used is shown in Fig. 5, and 
is made of yellow brass, the tip of which 
is insulated from the body with hard 
rubber tubing. Between the connections 
at the base of the plug there is placed a 
fibre piece to which the connection of 
the switchboard cord is firmly lashed, 
taking the strain from the tinsel conduc- 
tor. The handles are either of black rub- 
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ber or fibre, have a shoulder turned upon 
the same to prevent slipping from the 
operator’s fingers. The ringing and list- 
ening key (Fig. 6) is constructed upon a 
brass body casting, the mountings being 
heavy German silver springs and insula- 
tion of hard rubber, there being a dust- 
proof jacket fitting tightly over the same. 

Immediately under the line drops in the 
drop panels there are located transfer 
drops (Fig. 7) which correspond in posi- 
tion with the transfer plugs and cords 
upon the section of board. Above the 
transfer jacks upon the jack panel are 
located order keys for calling the number 
desired to the distant board. This order 
key, which is illustrated in Fig. 8, is a 
brass casting within which are mounted 
German silver springs. The depression 
of the rubber button upon the same con- 
nects the two talking circuits of the two 
boards together, that is, the board upon 
which the order key is located and the 
distant board to which it is wished to 
communicate. 

The transfer system which is used by 


FIG. 6.—THE RINGING AND LISTENING KEY. 


the Lafayette Company is what is called 
the Beach-Cook automatic transfer sys- 
tem. It is claimed to be the only auto- 
matic transfer system which independent 
telephone companies can procure. Its op- 
eration is as follows: Subscriber 5, call- 
ing upon No. 0 board, asks for 990. The 
No. 0 operator answers No. 5 with a short 
plug, placing the long plug of the same 
pair into the transfer jack leading to No. 
10 board, depressing the order key at the 
same time connecting her talking circuit 
with No. 10 circuit, calling for 990. The 
insertion of the plug in.the jack upon the 
No. 0 board automatically drops a shut- 
er upon board No. 10, which corresponds 
with the transfer cord and plug which 
No. 0 operator wishes to be used in mak- 
ing this connection. No. 10 operator in- 
serts this plug into jack 990, No. 0 opera- 
tor calling the same by means of the push 
button upon the ringing and listening key 
in connection with the pair of cords upon 
her board. When the parties are through 
talking and ring off, this is recorded by 
the falling of shutter No. 5 upon No. 0 
board. The operator immediately tests 
the connection, taking down the cords. 
This act automatically drops the shutter 
in connection with the cord and plug 
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used upon board No. 10, which signals 
operator No. 10 that the parties are 
through talking, and to remove the con- 
nection. 

Should either of the operators, however, 
through carelessness, remove the connec- 
tion at one end and leave the same up at 
the other, there is in connection with 
this transfer system a hang-up drop and 
jack upon each board. Should the sub- 


FIG. 7.—A TRANSFER DROP. 


scriber who is left connected wish to call 
central, in doing so it will drop the drop 
upon the hang-up shutter, his own drop 
being shunted out by means of the plug 
in the subscriber’s jack. The operator 
will answer this call by inserting the 
plug in the hang-up jack, thus learning 
what subscriber is hung up. Should the 
operator asking for a transfer connection 
be careless and allow a connection to be 
made with a busy telephone upon a dis- 
tant board, the operator on No. 10 board 
can test in upon the connection by depres- 
sing a hard rubber button upon the trans- 
fer key corresponding with the cord and 
call the connection off by means of her 
order key to No. 0 board, requesting the 
No. 0 operator to take down the connec- 
tion, as the parties are through. A dia- 
gram of the circuits of this transfer sys- 
tem is shown in Fig. 11. 

The distributing board is located at the 
right of the switchboard, and is made up in 
strips 51 inches long, each strip accom- 
modating 50 pair of wires. It consists of 
hard wood, hard rubber, black fibre, brass 
and German silver. The switchboard 
wires all terminate to the left upon each 
strip, the cable numbers to the right. The 
distribution or cross-connection is accom- 
plished by means of short bridle wires, 
starting from the switchboard number, 
going to the rear and running from the 
horizontal or vertical lines to the strip 


FIG. 8.—AN ORDER KEY 


containing the cable number, coming 
through to the face at that point. It is 
a very complete, convenient and unique 
board. 

The overhead construction of the La- 
fayette Telephone Company is good, be- 
ing of No. 14 iron wire, the major portion 
of the plant being built upon 50, 45 and 
40-foot poles, there also being some miles 
of 50-pair cable used. The instruments 
which are being used at the present time 
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FIG. 9.— DIAGRAM OF THE CIRCUITS OF THE TRANSFER SYSTEM. 


are assembled by the company itself, they 
purchasing what they consider the better 
portion of different instruments and as- 
sembling them as one. 

The officers of the company are: Wm. 
Folckemer, President; Wm. Horn, Vice- 
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A Direct Current Integrating Amme- 
ter Without a Commutator.— For register- 
ing the consumption of direct current 
there is now in use in this country prac- 
tically only one meter, the Thomson re- 
cording wattmeter, even the Edison chem- 
ical meter having been quite completely 
displaced by the other instrument during 
the last few years. An ingenious meter 
for the same purpose in which there is no 
commutator and in which the friction of 
the recording dials is not a load upon the 
measuring device was recently described 
in “L’Industrie Electrique,” the instru- 
ment being the invention of M. Blondlot. 
The general appearance of the interior 
parts of the meter is shown in Fig. 1, 
which, with a few words of explanation, 
makes clear the operation of the instru- 
ment. A and A are the coils carrying the 
main curent which passes in series with 
them through a suspended loop, B, hang- 
ing from a pivot, G, around which it is 
free to revolve. G and G' serve as mer- 
cury cups to introduce the current to the 
movable coil without friction. Thus far 
the parts are similar to those of a Sie- 
mens electro-dynamometer, which this 
part of the instrument resembles in prin- 
ciple, the passage of a current tending to 
twist the movable coil into a plane paral- 
lel with that of the fixed coil. Attached 
to the spindle of the movable coil is an 
arm carrying a contact point, V, which 
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Among out Foreign Contemporaries 


President; Henry A. Taylor, Secretary 
and Treasurer; John F. McHugh, Counsel; 
Evan Shelby, General Manager; Directors, 
Wm. Folckemer, Wm. Horn, Henry A. 
Taylor, Leopold Dryfus and George P. 
Haywood. 


strikes on the armature, R, of a magnet, 
E. When the coil, B, twists into the po- 
sition to which the currents tend to force 
it, V closes a circuit through R and the 
high wound magnet, E, across the lines. 
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FIG. 1.—AN OSCILLATING COIL INTEGRATING 
AMMETER FOR DIRECT CURRENTS. 


The magnet, E, then pulls up the arma- 
ture, R, and with it the coil, B, and an im- 
pulse is given which throws the coil back 
toward the position shown in the figure. 
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The coil is then twisted back again by the 
turning moment of the field set up by A 
on the currents in B, making another con- 
tact at V, getting another impulse from E 
and so on as long as a load is carried by 
the meter. The accuracy of the instru- 
ment as a measuring device depends upon 
the principle that the number of oscilla- 
tions of the coil, B, in a given time is pro- 
portional to the square of the force which 
the coil, A, exerts upon it. As the current 
passing through both A and B sets up a 
magnetic force between these two coils 
proportional to its square, the frequency 
of the oscillation is exactly proportional 
to the current. In other words, the quan- 
tity of electricity passing through the in- 
strument during the time of one oscilla- 
tion is a constant, no matter how quick 
or slow that oscillation may be. All that 
is required, therefore, to make the instru- 
ment complete is a ratchet wheel, driving 
the recording dial and moved forward one 
tooth by every motion of the armature of 
the magnet, E. It is obvious that as the 
force between the fixed and movable coil 
is proportional to the quantity measured, 
the instrument could be used as a watt- 
meter by making either coil a potential 
winding. Sparking is minimized at the 
contact points by shunting a water resist- 
ance V, around the magnet. 


Fusing the Neutral of a Three-Wire 
System—Puzzling questions have arisen 
in connection with the advisability or in- 
advisability of fusing the neutral wire of 
a three-wire system. There are pros and 
cons, but after due consideration the 
rules adopted in Germany state that the 
neutral wire of a three-wire system or of 
a multiphase system, as also any bare 
wires which are intentionally grounded, 
are not allowed to be fused. Mr. Hess, 
in the “Elektrotechnische Zeitschrift,“ 
however, now shows that a case may 
arise in which fire could be caused by the 
fact that fuses are forbidden under these 
circumstances. In the case he cites the 
neutral wire is insulated from the earth; 
a good ground occurs in one of the out- 
side wires and outside of the main fuse of 
a consumer; in the inside of the building 
a branch of small cross-section, forming 
part of the neutral wire, becomes ground- 
ed; when these conditions arise a fire 
may be produced by the heating of this 
branch of the neutral wire. The current 
due to these two simultaneous grounds. 
flows through no fuse except the one at 
the central station or at the transformer 
and this, being a main fuse, may be too 
large to cut out the circuit, especially if 
the current in the building is from a 
branch wire of small cross-section con- 
nected with the neutral. He, therefore, 
concludes that fuses on the neutral are- 
quite necessary when the neutral wire is 
not well earthed. On the other hand, 
there are other difficulties which may 
arise if the neutral wire is fused; it is 
therefore a question of the choice of two- 
evils, of which the above mentioned 
seems to be lesser, and even that case 
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can be avoided if the neutral wire is well 
grounded. 


The Board of Trade Panel.—A peculiar- 
ity of switchboards of English traction 
power houses not found at all in Ameri- 
can street railway plants is the Board of 
Trade panel, which is to English stations 
a feature resembling in appearance the to- 
tal output panel of the American plant. 
The panel, or at least the instruments 
upon it, are to be found in all English 
railway plants, as they are required by 
what are known as the Board of Trade 
regulations. These require that the nega- 
tive or grounded bus bar shall be connect- 
ed with two special ground connections, 
independent of the rail returns, placed 
not less than 20 yds. apart and making 
such good grounds that an e. m. f. of 4 
volts or less shall send through the earth 
from one to the other of them a current 
of 2 amperes or more. When these are 
connected to the negative bus, the current 
collected from the earth by them must 
not exceed either two amperes per mile 
of single track or 5 per cent. of the total 
current output of the station. Another 
requirement is that it should always be 
possible to reverse the direction of any 
current between the rails at any point and 
any pipe in the vicinity by interposing 3 
Leclanche cells in series if the current 
flows from the rail to the pipe, or one 
Leclanche cell if the current flows from 
the pipe to the rail. Still another require- 
ment is that the difference of potential 
between the most distant points of the 
rails and the negative bus bar must never 
be more than 7 volts. 

A description of one arrangement of in- 
struments on a panel designed to test 
these for requirements was recently given 
by Mr. J. Gray Scott in the London Hlec- 
trical Review,” the diagram of connec- 
tions being reproduced in Fig. 2. Here 
the two grounded plates specially pro- 
vided for one test are connected to the two 
Jower arrow-heads, which lead, as shown, 
to a double pole, two way dial switch at the 
lower part of the panel. By swinging the 
left-hand end of this switch up and the 
right-hand end down, a battery of two 
cells giving less than 4 volts is connected 
in series with the ammeter, AM, be- 
tween the two grounded plates. Accord- 
ing to the requirements given above, the 
ammeter should show more than two am- 
peres. This test must be made at least 
once a month. Normally the dial switch is 
left with its right-hand end up, in which 
position the two grounded plates are con- 
nected in parallel through the recording 
ammeter, R A, with the negative bus bar. 
This ammeter is not what is usually called 
a recording instrument, but is better 
termed an integrating instrument in this 
country, but is really a recording instru- 
ment, giving a curve of the current at all 
time such as is obtained from a Bristol in- 
strument. 

Just above this dial switch is a cord and 
plugs and 6 plug sockets, one of which 
leads to the negative bus bar through the 
recording voltmeter, R V, while the 
others lead to distant rail points. This 
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apparatus is for testing the requirement 
calling for a difference of potential be- 
tween the most distant sections of the 
rails and the negative bus bar at all times 
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FIG. 2.—SCHEME OF CONNKCTIONS OF BOARD 
OF TRADE PANEL. 


less than 7 volts, a requirement which 
American traction systems would violate 
almost continuously. The other apparatus 
at the top of the panel consists of an am- 
meter and flexible cord for testing the 
leakage from the positive feeders, which 
is required to be less than 1/100 of an am- 
pere per mile of track and must be tested 
daily or rather nightly when all cars are 
out of use. 


A French High Speed Vertical Engine 
—The development of high speed engines 
has lagged in Europe far behind work in 
the same direction in this country, but 
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FIG. 3.—VERTICAL SECTION OF HIGH SPEED 
ENGINE. 
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some of the more recent designs show in- 
teresting details differing from practice 
here. L'Electricien“ describes a machine 
of this type designed by Messrs. Boulte & 
Larbodiere on the general principle of the 
English Belliss“ engine. A vertical sec- 
tion of the machine is shown in Fig. 3, 
in which it will be seen that the engine is 
double acting. The severe conditions of 
high speed service, notably the generation 
of heat at the main journals and the 
crank pin, as a rule render double acting 
engines out of the question for such 
work. In single acting engines the pres- 
sure is always downward upon the wear- 
ing parts and considerable play can be 
left in the brasses without pounding. If 
the engines are made double acting the 
brasses must be so tight to prevent 
pounding that they soon heat, and for this 
reason high speed engines are as a rule 
made single acting, whereby pressure is 
always delivered in one direction and the 
brasses can be left slack. Notable exam- 
ples of such engines in this country are 
the Westinghouse and Willans. In the 
French engine, a vertical section of which 
is shown in Fig. 3, this difficulty is over- 
come by a novel and more efficient means 
of lubrication. This consists of a posi- 
tive oil pump, shown attached to the 
right-hand end of the crank shaft, which 
delivers its oil into a passage through the 
shaft, cranks and crank pin themselves. 
This passage is shown by the dotted lines. 
From this central oil duct radial branch- 
es lead out to the wearing surfaces, jour- 
nals and crank pin. Aside from this fea- 
ture the design of the engine comprises a 
steeple compound arrangement of the cyl- 
inders with one gland between high and 
low pressure, cone pistons, piston valves, 
and speed regulation by means of a throt- 
tle valve controlled by a fly ball governor 
within the crank case. The rotating parts 
splash in oil and the case containing this 
oil is isolated from the cylinders and 
steam chests by means of an intermediate 
compartment open to the air, the piston 
and valve rod being packed both above 
and below this compartment. This allows 
any leakage of steam through the glands 
to escape to the air without entering the 
crank case, this feature resembling a sim- 
ilar arrangement on American horizontal 
high speed engines. 


A Magnetic Scale Collector for Electro- 

lytic Baths.—In the process of pickling 
forgings, plates and annealed steel parts 
to remove black oxide and scale a large 
amount of the latter material becomes de- 
tached from the iron, after which it grad- 
ully dissolves in the bath, using up acid 
that could otherwise be usefuly employed 
in cleaning the metal surfaces. The Cow- 
per-Coles Company makes for use in such 
pickling baths a magnetic scale collector, 
consisting simply of a powerful magnet 
enclosed in acid-proof material. This, if 
placed in the lower part of the bath, 
quickly draws to it floating scale and 
magnetic oxide which by frequently lift- 
ing out the magnet can be readily re- 
moved from the bath. By this means a 
large amount of acid is saved. 
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Loss of Light in the Enclosed Arc.—In 
order to determine how much light was 
lost by the deposits formed on the inner 
globe of an enclosed arc, Messrs. Gerard 
and Bast made what appears to have been 
a careful series of tests of a 108-volt, 4.5 
ampere enclosed lamp, one set of the tests 
being made when the lamp was started 
and the globe quite clean, while the sec- 
ond set was made after the lamp had been 
running 103 hours. Their results are given 
in decimal candles, which are practically 
equal to our candles, or more exactly one 
carcel is equal to 9.62 decimal candles. 
They measured the mean spherical illumi- 
nation as also the mean hemispherical 
below the horizon. At the start when the 
globe was clean the mean spherical can- 
dle power was 168.8, the mean hemispheri- 
cal 199.8, the mean watts per candle being 
2.9 and 2.45 respectively. At the end of 
the test, when there was a deposit on the 
globe, these figures were 129.5 for the 
spherical and 157.6 for the hemispherical 
intensities, while the consumptions were 
3.71 and 3.047 watts per candle respective- 
ly. There is, therefore, a loss of about 
16 per cent. in the spherical intensity and 
20 per cent. in the hemispherical. The 
total life of one set of carbons was 110 
hours and therefore the second series of 
tests practically corresponds to the end 
of the life of a set of carbons. These re- 
sults were published in “L’Eclairage Elec- 
trique.” 


An English Switch.—In England elec- 
tric switches are comparatively rarely 
made of the knife and clip form so com- 
monly used in this country, the contacts 
being as a rule of the laminated leaf type, 
similar to that used in General Electric 
circuit breakers. A new switch with this 
style of contacts and several other inter- 
esting peculiarities is shown in Fig. 4. 
The handle is attached through a quick 
break spring to a U-shaped piece, through 
which are passed several groups of lami- 
nated leaves, separated by distance pieces 
in order apparently to prevent them from 
crowding each other and to give increased 
cooling surface. The U-shaped piece is 


FIG, 4.—A MULTI-CONTAOT SWITCH. 


slotted in such a way as to allow the me- 
chanical centering of the laminations be- 
tween the contacts on either side. The 
laminations are readily removable and re- 
placeable when burned out and the entire 
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switch is made up of stampings so that it 
can be constructed at a low cost. 


A Storage Battery for Traction Service, 
—A description of the street railway line 
of Ghent, Belgium, appears in the Elek- 
trotechnische Zeitschrift,” which contains 
an interesting description of the accumu- 
lator used. Each car is equipped with 108 
cells, weighing about 2 tons, sufficient to 
drive the car 35 miles on one charge, and 
with the schedule adopted, requiring 
charging twice a day. The cells are of the 
new Julien type, the peroxide of the posi- 
tive being formed electrically. The posi- 
tive electrode consists of a block built up 
of many horizontal layers of corrugated 
lead sheets. A view of this block appears 
at the left-hand side of the illustration, 
Fig. 5. The sheets are laid up with the 
adjacent corrugation at right angles to 
each other, so as to give numerous. chan- 
nels, and a large space to be filled by 
peroxide. The plates are burned together 
at the corners. This block is perforated 
with 9 vertical cylindrical holes through 
which pass 9 cylinders, forming the nega- 
tive electrode, which is shown separately 
to the right-hand side of the same illus- 
tration. These cylinders consist of per- 
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FIG. 5.— A NOVEL STORAGE CELL. 


forated lead piping containing the nega- 
tive active mass in the usual form of por- 
ous, spongy lead and of a volume bearing 
the correct proportion to the active mass 
of the positive. The negative cylinders 
are held out of contact with the positive 
block by means of perforated hard rub- 
ber insulating jackets. The performance 
obtained from this battery is as follows: 
A cell weighing 55 lbs., including acid, 
gave 300 ampere hours at a 15 ampere 
rate and 250 ampere hours at a 50 ampere 
rate. This high rate of discharge is due 
to the large surface obtained per 1b. of 
positive material, but it would seem that 
this surface is quite inaccessible to the 
acid, and the battery would therefore re- 
quire frequent rests during heavy dis- 
charge in order to allow the liquid to get 
into the recesses. 


A Circuit Breaker for Electric Cars— 
In an article on a German street railway 
system contributed by Max Schiemann to 
the “Elektrotechnische Zeitschrift,” there 
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is described a circuit breaker for use on 
cars, which is constructed on an ingen- 
ious principle which might prove valua- 
ble in other instruments. A view of it 
is shown in Fig. 6. The magnet coil ap- 


FIG. 6.—A STREET CAR CIRCUIT BREAKER. 


pears in the center of the instrument and 
is evidently much more powerful than 
those designed simply to trip mechanical 
triggers of American appliances for the 
same purpose, the coil of the instrument 
having to accomplish all the work of op- 
ening the circuit by magnetic force. Pass- 
ing vertically through the coil are two 
cores, one of which is fixed, while the 
other is hinged to the base. One of these 
carries a copper and the other a carbon 
contact at the top of the instrument above 
two protecting plates intended apparently 
to prevent the arc from striking down- 
ward. The opening of the circuit is ac- 
complished when the current rises to 
such a strength that the two cores repel 
each other with sufficient intensity to 
overcome the restoring force. The beauty 
of the instrument is that the same coil 
that sets up the operating force delivers a 
field across the gap sufficient to blow the 
arc out sideways on the magnetic blow- 
out principle. This fleld is said to be 
sufficiently strong to render an opening 
of less than % in. sufficient to break a 
500-volt circuit carrying a street car over- 
load. ; 


A Dynamo and Engine Clutch.—The 
municipal electric light and street railway 
power plant at Plymouth, England, con- 
tains some interesting features, which 
were described recently in London “En- 
gineering.” The incandescent lighting is 
supplied by alternating currents and the 
two loads are carefully combined on the 
same engines so as to smooth out the load 
factor peaks of the two and make any en- 
gine useful on either the railway or the 
lighting system. This arrangement is 
practically the reverse of that com- 
mon in this country; where, if trac- 
tion and lighting are carried from 
the same station the two loads are 
carefully allotted to separate engines 
to prevent the fluctuations of the railway 
from disturbing the regulation of the 
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lighting. This disturbance is eliminated 
in the Plymouth case by the use of a sub- 
stantial storage battery. As the plant is 
direct connected each railway generator 
is coupled to a lighting machine of the 
same capacity, 100 kw., and both are cou- 
pled to a 150 h.p. engine, which, it will be 
noticed, is only sufficient in size to drive 
either one of them. As it is proposed to 
run the lighting at times from the storage 
battery by means of the two machines 
used as a motor generator, they are both 
coupled to one end of the engine shaft, 
rigidly fastened to each other and con- 
nected to the engine through a clutch 
coupling. The latter is of an ingenious 
type, shown in Fig. 7. Here A is the 
driving member fastened through the 
Whiffletree, C, with two helical springs 
encircling the boss of the driven mem- 
ber, B. These springs are of steel, rec- 
tangular in cross section and one is 
wound right-handed and the other left- 
handedly, so that one will drive in either 
direction, their other ends being attached 
to A in the upper part of the illustration. 
The collar, D, can be slid along the shaft 
by means of a jaw manipulated by the 
operator until it forces the shoe, E. This 
twists the whiffletree, C, until one or the 
other of the two steel straps takes hold of 
the boss, B, depending upon which way 
the shaft is turning. The friction tight- 
ens the strap just as does the friction of 
& rope upon the drum of a windlass or 
hoisting engine. By means of this clutch 
the two machines may be brought up to 
speed by the engine and afterward driven 
by the storage battery on the railway gen- 
erator, the engine being uncoupled and 
stopped. 


An Overhead Conduit System of Trac- 
tion.—It has often been proposed to drive 
electrical omnibuses or other automobiles 
without rails on ordinary roads and sup- 
ply them with power from an overhead 
trolley. In fact, such a system has been 
designed and put into experimental use in 
this country, involving two wires on 
which a small carriage or trolley is pulled 
along by a flexible connection from the 
vehicle. A proposed conducting system 
for the same purpose, consisting of an 
overhead conduit, is described in The 
Railway World,” the system being intro- 
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FIG. 7.— AN INGENIOUS CLUTCH. 


duced by an English company. Fig. 8 
shows the cross section of the overhead 
conduit proposed. It will be seen that it 
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is supported from a suspension cable 
which can be given considerable sag, like 
that of a bridge cable, from the tops of 
poles placed at considerable distances 
from each other as compared with the or- 
dinary trolley poles. The conduit is an 
inverted U-shaped structure of papier 
mache, supported at frequent intervals by 
wires and yokes from the suspension ca- 
ble. Within this conduit and to either side 
are the conducting rails supported on in- 
sulators and on these rails run the wheels 
of a small four-wheeled carriage, serving 
as a trolley. This carriage is of course 
connected by a flexible two-conductor ca- 
ble to the driven vehicle below with suffi- 
cient slack to allow the ordinary deviation 
of the vehicle from a straight path imme- 
diately below the conduit. Some such 
system offers a promise of satisfactory 
financial results in country districts, 
where the cost of a track would not be 
warranted by the amount of traffic. 


Contact Resistance of Carbon Brushes. 
—In the elaborate serial on “Electric 
Generators,“ being published in. London 
“Engineering” by Messrs. H. F. Parshall 
and H. M. Hobart, which, by the way, is 
by far the most complete and valuable 
work on the subject ever published, there 
recently appeared a discussion of the 
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FIG. 8.—AN OVERHEAD CONDUIT. 


contact resistance of commutator brush- 
es. A number of diagrams were given, of 
which one is reproduced in Fig. 9. This 


shows the remarkable fact that as the 


current density flowing across the face of 
the brush in contact with the commuta- 
tor goes down the resistance of this con- 
tact goes up, so that the drop of voltage 
at this point is almost constant what- 
ever the load of the machine may be 
within the limits of current density com- 
monly used with carbon brushes. For in- 
stance, if the current flowing is 70 amperes 
per sq. in. the resistance of the contact 
is .0125 ohm per sq. in. and the drop is 
about .87 volt. If now the curent falls 
to 40 amperes the resistance rises to .021 
ohm and the drop remains .84 volt, prac- 
tically the same as before. This drop is 


wed SURFACE 
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that of one brush and must be doubled to 
give the total drop due to commutation. 
While the conditions of speed, brush pres- 
sure, etc., change somewhat this factor, 
the other curves given in the same ar- 
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FIG. 9.—CONTACT RESISTANCE OF BRUSHES 
WITH VARIOUS CURRENT DENSITIES. 


ticle for other conditions coincide in 
character with that reproduced, but give 
higher values for the resistance, showing 
that the drop of the two brushes is at 
least 1% to 2% volts. This, it will be 
noted, must cause a serious impairment 
of the efficiency of 125 volt machines, this 
one loss being about 114 to 2 per cent of 
the total output. The efficiencies of ma- 
chies of higher voltages are affected to a 
lesser extent. The loss can be reduced 
in any machine over 90 per cent. by the 
use of copper gauze brushes as the lower 
curve shows. 


NOTES. 


Anesthetic Effects of Electric Currents. 
—Mr. E. W. Scripture has published in 
“Science” a communication on the anzs- 
thetic effects of high frequency alternat- 
ing currents. It appears that with a cur- 
rent of about 28,000 alternations per sec- 
ond passing between the elbow and the 
hand a needle can be painlessly run into 
the forearm. 


A New Telephone Exchange in New York 
City.— The New York Telephone Com- 
pany opened on July 10th a new exchange 
known as the Madison Square, located on 
East 29th Street. The new office relieves 
the 18th and 38th Street exchanges, from 
which 1100 subscribers are gradually be- 
ing transferred. This makes the fifteenth 
exchange of the company in old or lesser 
New York and the thirteenth on Manhat- 
tan Island. 


Street Railway Traffic Warranting Two 
Trolley Wires. The traffic of the trolley 
cars over the Brooklyn Bridge is so heavy 
and the delay so serious in case of any 
failure of the conducting system that a 
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double trolley wire—not positive and neg- 
ative, but both wires positive—has been 
put on the up grades. The bridge has a 
heavy grade from each terminal to the 
center. The cars coast down by gravity 
from this point to the terminal, so that 
the failure of the wire on the down grades 
would not stop the cars. In case either 
wire breaks the trolley can be transferred 
to the other. 


City Water Pumping in the Plant of the 
Niagara Falls Power Company. --The wheel- 
pit of the Niagara Falls Power Company 
is recessed at a level of about 120 ft. be- 
low head water, with 4 great arched 
chambers cut in the rock. One of these is 
occupied by the oil and air pumping aux- 
fliaries of the turbines and generators 
above, and the others are to be occupied 
by 6,000,000 gallon water pumping en- 
gines, for the service of the Niagara Falls 
Water Company, which is allied to the 
Niagara Falls Power Co. This will do 
away with the steam plant formerly used 
for pumping the water and occasion a 
considerable reduction of the cost. 


The Use of Aluminum in Priating.—It 
may not be generally known among elec- 
trical engineers that aluminum, now ex- 
clusively manufactured by an electrical 
process, is coming into extensive use in 
place of the lithographic stone for print- 
ing purposes. In fact, a new word, “alum- 
inography,” has been coined to corre- 
spond with lithography. Some of the ad- 
vantages of the new material are briefly 
the following: Durabflity, greatly dimin- 
ished weight and storage space, and the 
ability to use the plates in rotary presses, 
as they can be readily curved to fita cyl- 
inder. Several makes of rotary presses 
adapted for this work are now on the 
market. 


Punchings for the Singie-Phase Rectifier. 
In answer to the request in the last issue 
of the American Electrician for offers of 
castings, laminae and other parts suitable 
for the machine the design of which was 
published in the June issue of the Ameri- 
can Electrician, Mr. T. Binford, of 994 
Washington Boulevard, Chicago, IIl., of- 
fers to make dies for the armature lami- 
nae if there appears to be a sufficient de- 
mand. Mr. Binford proposes to make the 
laminae according to the specifications for 
a dynamo or motor as outlined in one of 


the queries and answers on page 396 of ` 


the last issue of the American Electrician. 
Readers who propose to construct such a 
machine are requested to correspond with 
Mr. Binford direct. 


Gradnate Courses in Electrical Esgineer- 
ing at the University of Wisconsin. —Dur- 
ing the coming college year a number of 
new courses, some of which are suitable 
for graduate work and bring a second de- 
gree, will be offered at the University of 
Wisconsin. These will be divided between 
four separate specialties, viz., electro- 
magnetism and the construction of dyna- 
mos, alternating currents and alternating 
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current machinery, applied electrochemis- 
try and electrometallurgy, and electrical 
installations. The University faculty con- 
tains a number of the best instructors in 
these lines, particularly the second and 
third, in which flelds Prof. Dugald C. 
Jackson and Mr. Chas. F. Burgess are 
respectively well known through their 
original work and publications. 


An Excursion of Electrical Engineers to 
Switzerland.—The British Institution of 
Electrical Engineers this Summer holds 
its convention abroad in the form of an 
excursion to Switzerland. The proceed- 
ings open Saturday, September 2d, with 
a visit from Basle to the power station at 
Rheinfelden, followed by an inspection of 
the works of Messrs. Brown, Boveri & 
Company at Baden. Four days will be 
spent at Zurich reviewing the Oerlikon 
works and plants of interest. From this 
point the itinerary leads to Schaffhausen, 
Lucerne, Interlaken, the Stansstad-En- 
gelberg and the Jungfrau three-phase 
mountain railways and other points, the 
last date scheduled in Switzerland being 
Saturday, the 9th. Several hundred mem- 
bers are expected to be present on the 
trip. 


The Cost of Municipal Lighting in Detroit. 
—The fourth annual report of the Public 
Lighting Commission of the city of De- 
troit, Mich., for the year ending June 30, 
1899, has recently been sent out. The re- 
port may be summarized as follows: The 
number of arc lights has been increased 
from 1744 to 1868, in addition to which 
there has been a reduction of the cost of 
operation and maintenance, bringing the 
cash outlay per arc lamp per year down 
to $46.46. The fixed charges are figured as 
they were last year, viz., depreciation at 3 
per cent. and interest at 4 per cent. on the 
total investment less amounts already 
charged off and loss of taxes at the city 
and county tax rates on the assessed valu- 
ation of the plant. Thus computed, the 
fixed charges chargeable to the arc ser- 
vice amount to $29.10 per arc lamp, mak- 
ing the total cost to the city per lamp per 


year $75.56. \ 


The Ioternational Electrical Congress. 
—In connection with the universal ex- 
position in 1900 in Paris, there will be 
held an international meeting of elec- 
trical engineers and scientists, prepara- 
tions for which are already under way. 
French electrical engineers have appoint- 
ed a commission of organization for this 
congress, which is now circulating appli- 
cations for membership. The well known 
engineer, E. Mascart, is the president of 
this conimission. The subscription for 
membership is 20 francs. The meetings 
of the congress will last 8 days, begin- 
ning Friday, August 18th, 1900. The pro- 
gramme has been divided into five gen- 
eral divisions, as follows: 

1. Scientific methods and instruments 
of measurement. 

2. The production of electrical energy, 
transformers, transfer and distribution, 
electric lighting, traction. 
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3. Electro- chemistry, electro-metallur- 
gy, accumulators, electric furnaces. 

4. Telegraphy, telephones and various 
applications. 

5. Electro-physiology. 


The Cost of Exhaust Steam Heating.—A 
report was recently made by Prof. J. E. 
Denton on a system of exhaust steam 
heating proposed by the Narragansett 
Electric Lighting Company, Providence, 
R. I., in which report many interesting 
figures in the form of estimates are con- 
tained, which may be abstracted in tabu- 
lar form as follows: 


Volume of space to be heated. .25,000,000 cu. ft. 
Estimated consumption of steam 

per hour, maximum........ 8 110,000 Ibs. 
Average during winter months, per 


Averag ess 8. 
Increase in steam consumption of triple 

expansion condensing engines 
In spite of an increase of the boiler 


POHBUTE Of ;... tases couse 50 lbs. 
cost of generating steam per 1,000 Ibs. S. 19 3/10 
Total cost chargeable to heating. . . . 20,615.00 
First cost of distributing system 204, 500. 
15% interest and depreciation......... 288 


Cost of maintenance 
Proportional share of interest and 
depreciation account of station cost 16, 500. 


IncidentalSs .....sesessossocssesesesosooeo 8,775.00 
Profit, , ð 10. 530. 00 
Proper income for steam sold. 63,180.00 
Square ft. radiator surface............ 300,000.00 
Price per sq. fftii. .. 8.358 
Estimated cost of heating by private 

boilers, including labor, per sq. ft. 

of radiating Surface. 25 
Difference in favor of private heat- 

ing per sq. ft. of radiating surface 10 

The Westinghouse Company in England. 


—Further details have been announced 
concerning the proposed plant for the 
construction of electrical machinery un- 
der the Westinghouse patents in England. 
A company has been formed, called the 
British Westinghouse Electric & Manu- 
facturing Company, Ltd., with a capital 
of $7,500,000, of which $5,000,000 will be 6 
per cent. preferred stock. The common 
stock will be taken by the parent Ameri- 
can company in payment for its patents, 
good will, etc., while half of the pre- 
ferred stock has been opened for public 
subscription to provide means for imme- 
diate expenditures in connection with 
the new plant, the remainder being re- 
served for future issue. A tract of about 
100 acres has been secured in Manchester, 
on the banks of the ship canal. The build- 
ings alone will have a floor area of 40 
acres and will provide for the employ- 
ment of some 5,000 men. The American 
company guarantees that the profits re- 
sulting from the business during the 
first two years will be sufficient to pay 
the 6 per cent. dividend upon the pre- 
ferred stock. The prospectus of the new 


British company states that the net prof- 


its of the American company for the year 
ending March 3lst last were more than 
$1,275,000, the value of the total output 
at Pittsburg being $7,140,000. The or- 
ders for Westinghouse apparatus in the 
United Kingdom and Colonies for the last 
year were given as amounting to $1,830,- 
000. 


A Novel Selective Call System. —Some 
of the Bell companies in the smaller 
towns are now installing a party line 
system having eight subscribers on one 
pair of metallic wires. For talking the 
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complete metallic circuit is used, but for 
ringing purposes one wire and the ground 
is used for four stations, the other wire 
and the ground for the other four sta- 
tions. The subscribers’ bells are polar- 
ized and so connected that a pulsating 
current in one direction over one wire 
returning through the ground will ring 
but two of the four connected on that 
wire, while a pulsating current in the op- 
posite direction over the same circuit 
will ring the other two subscribers’ bells. 
The four bells between the other line 
wire and the ground will be operated in 
a similar manner. At the central station 
a special motor-dynamo is used, from 
which can be obtained either an alternat- 
ing current for ringing the ordinary bells 
or a pulsating direct current for ringing 
the party line bells in the system just 
mentioned. Whenever a ringing cur- 
rent is sent out over one of these party 
line systems two bells will always ring. 
Eight distinctive rings, one for each sub- 
scriber, are used. Two distinctive rings 
would suffice theoretically, but it is found 
more practical to use eight, as stated. 
At the switchboard there are four ring- 
ing keys, two for sending positive and 
negative pulsating currents respectively 
over one wire, and the other two for send- 
ing the same currents over the other 
wire, the ground being used in each case 
as the return circuit. As no device is 
used for locking out the subscribers not 
called, any subscriber may cut in at any 
time and overhear any conversation that 
may be taking place. 


A Steam Power Traumission Plant.—An 
electric generating plant for supplying 
power for railways and mines in the Crip- 
ple Creek mining district in Colorado, 
very similiar to the plant of the Colo- 
rado Electric Light & Power Company in 
the same locality, described in the Ameri- 
can Electrician of December, 1898, was 
Officially opened on August 19th by the 
La Bella Mill, Water & Power Company. 
The power generating equipment is lo- 
cated in Goldfield, and like that of the 
other plant described above, is driven by 
steam power. The building is of masonry 
and steel and covers 10,000 sq. ft. The 
stack is of steel, self supporting, without 
guy wires, 12 ft. in diameter and 210 ft. 
high. The steam generating equipment 
consists of 6 Babcock & Wilcox boilers 
supported on steel girders over an ash 
tunnel and fitted with chain grate stokers. 
The coal is dumped from cars on an ele- 
vated track into inverted pyramidal steel 
coal bins hung from the roof. The flue 
runs through the basement to an econo- 
mizer located under the pump room. The 
engine room contains an air compressor 
with a capacity of 5000 cu. ft. of free air 
per minute and three 750-h. p. cross-com- 
pound, horizontal Allis-Corliss engines di- 
rect coupled to General Electric three- 
phase alternators delivering 6000 volts 
direct from the machine windings with a 
frequency of 30 cycles per second. One 
common condenser is used of the ele- 
vated syphon type, with a cooling tower 


110 ft. long, 20 ft. wide and 20 ft. high, 
mounted on an elevated piece of ground 
near the building. The whole plant is 
most carefully laid out, the steam and 
exhaust piping being minimized and other 
features thoroughly studied to obtain 
maximum economy and minimum depre- 
ciation. The work was in charge of Mr. 
L. L. Summers, who was retained as con- 
sulting engineer. ö N 


A Simple Method of Testing Armatures.— 
A means of very quickly and cheaply test- 
ing the insulation of armatures and in- 
stantly locating their faults, such as short 
circuited coils or wrong connections, is in 
use by the General Electric Company in 
the armature department at Schenectady. 
While the arrangement is of greater value 
to manufacturers than to consumers of 
electrical apparatus, it might well be 
adopted by street railway companies for 
motor testing and by large dealers for the 
testing of second-hand machinery. The 
test does not require the running of the 
armature, the internal electromotive 
forces being set up by simply generating 
an alternating field of force through it. 
The apparatus is shown in the accom- 
panying sketch, the two figures being two 
different forms, one bipolar and the other 
‘what might be called a tripolar arrange- 


A DEVICE FOR ARMATORE TESTING. 


ment. The armature can be brought into 
position in any convenient way, under a 
magnet shown in the figure, which may 
be supported by a rope and counterweight. 
This magnet is of laminated iron afd is 
wound with a coil excited by alternating 
currents. When energized it sets up in- 
ternal electromotive forces in the arma- 
ture conductors, which spread throughout 
the winding, tending to break down any 
weak points between the windings or seg- 
ments of the commutator. A short cir- 
cuited coil will be burnt out almost in- 
stantly. By giving the armature a part of 
a turn and repeating the process two or 
three times the whole armature can be 
thoroughly tested within a moment’s 
time. The test is in its way a severe one, 
as the internal electromotive forces can 
readily be made much higher than those 
which the same armature can possibly 
generate when running as a part of a dy- 
namo. If the magnet is of sufficient size 
to saturate the armature core and the fre- 
quency is 138 cycles per sevond, the elec- 
tromotive forces set up will be much 
greater than the armature windings them- 
selves can generate at the much lower fre- 
quency at which direct current machinery 
as a rule operates. The apparatus in 
either the two or three-pole form and 
with these poles located at any angles can 
be used on any continuously wound arma- 
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tures except those designed for multipolar 
machines and fitted with special internal 
cross connections between points of equal 
potential. Since all the lines of force 
which enter the winding must leave it 
again, they set up balanced electromotive 
forces in simple continuous windings 
which would be short circuited by inter- 
nal cross connections unless such arma- 
tures were provided with special testing 
magnets with poles corresponding in an- 
gular dimensions to those of the fields in 
which they are designed to run. 


A Difficult Piece of Track Conversion — 
There is now in course of construction on 
a section of Broadway, New York City, an 
open conduit track, the work on which is 
about as difficult an undertaking of its 
kind, outside of switches and crossings, 
as can be imagined. The Metropolitan 
Street Railway Company has had in use 
for a year and a half on this section its 
standard underground trolley track with 
control conduit and slot. The Third Ave- 
nue Railway. possesses a right of way 
through the same street. To operate the 
latter company’s line electrically and by 
the independent power system of the lat- 
ter company, a separate pair of power 
rails in a separate conduit are needed. 
The existing conduit is therefore being 
pushed over to one side to give room for 
the other conduit beside it between the 
track rails. The difficulties are intro- 
duced by the fact that the track is being 
kept in service for the Amsterdam Ave- 
nue cars with a headway of about two 


‘minutes, and the conductor rails must, 


therefore, be kept “alive’’ throughout the 
progress of the work. The line runs all 
night, so that there is no opportunity to 
work while it is shut down. The change 
is accomplished as follows: The pave- 
ment is first removed and the heavy con- 
crete foundation and conduit wall is bro- 
ken up and removed piece by piece from 
around the yokes and live conductor rails, 
the track being shored up meanwhile to 
carry the heavy double truck cars which 
constantly run over it. Temporary wood- 
en yokes are then inserted to maintain 
the gage of the track rails and the old 
yokes are loosened from them and pushed 
to one side, carrying with them the old 
slot rails, insulators and conductor rails. 
The conductor rails are then removed in 
single rail lengths and the free ends are 
fitted with outwardly flaring slippers to 
prevent the shoes on the plows of the cars 
from being carried away, the cars being 
allowed to drift through this open sec- 
tion. The old yokes are promptly re- 
moved and replaced by new ones fitted 
with appertures for the two conduits sym- 
metrically placed between the track rails. 
The track as completed has only one pair 
of tramrails carrying the cars of both 
lines, the plows of one company going in- 
to one conduit to one side of the track 
center and those of the other company 
into the other. The work is constantly 
attended by shocks, short circuits and vi- 
olent arcs, but the men become accus- 
tomed to these features and do not seem 
to mind them. l 
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Syachronizing Lamps at the Engine. 

In the operation of paralleling alternat- 
ing current dynamos the adjustment of a 
fresh machine, just started up, to exact 
synchronism with those already carrying 


the load cannot be accomplished entirely 


at the switchboard, but, as a rule, re- 
quires the assistance of a man stationed 
near the engine. Some engines specially 
designed for alternating current dynamos 
are fitted with attachments by which the 
speed at which the governor tends to hold 
the engine can be varied up or down a few 
revolutions, but as a rule these are not 
necessary, and a fresh machine can be 
synchronized by simply manipulating the 
stop valve. This is due to the fact that 
the governor tends to allow the engine to 
run light a little faster than the others 
which are running with their load, since 
all governors in use on such services must 
slow down their machines as the load in- 
creases. This slight excess of speed can 
be readily shaved off by nearly closing the 
stop valve. 


The assistance of the engineer in ad- 
justing the engine to just the right speed 
is best guided by synchronizing lamps so 
located that he can see them. In direct 
coupled plants, as a rule, the switchboard 
is within plain sight from the engineer’s 
position at the stop valve, but in belted 
plants—especially where the engines are 
on one floor and the dynamos on another 
—this is not the case. In one plant in 
New York City a lamp is placed in the en- 
gine room and connected to a plug on the 
end of a flexible cord hanging over the top 
of the switchboard upstairs. When a new 
machine is to be started one of the syn- 
chronizing lamps on the panel of that ma- 
chine is removed and the plug is put in its 
place. The lamp down in the engine room 
then becomes one of the synchronizing 
lamps, the other remaining in operation 
on the switchboard to inform the switch- 
board attendant when to close the switch. 


This device is a very effective one and 
constantly used, but is rather slipshod for 
regular switchboard practice. The same 
result might be obtained with permanent 
wiring by using a multi-pointed dial 
switch of the type commonly used for 
transferring a voltmeter from circuit to 
circuit, the switch being properly wired 
to the engine room lamp and to the syn- 
chronizing transformers of each machine. 


Heating by [Means of Exhaust Steam. 

One of the severest trials of central sta- 
tion men, especially in the large cities, is 
the isolated plant which does the lighting 
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and motor work of the largest and in 
many ways the best consumers. The 
competition of the isolated plant exists 
almost entirely because of the use in con- 
nection with it of exhaust steam for heat - 
ing. It is argued, and correctly, that the 
steam must be generated throughout the 
greater part of the year and might just 
as well be used for driving dynamos— 
supplying the lights and running the mo- 
tors—on its way between the boilers and 
the heating system. The coal consump- 
tion is not materially affected, a certain 
amount of labor is required in either case 
and the added cost of the complete plant 
is less than the charges of the central 
station for the same service. If the cen- 
tral station were in a position to supply 
the exhaust steam for heating as well ag 
the power for lighting and motors it 
would, when favorably located near a 
business center containing several office 
buildings with such plants, be able to add 
greatly to its motor and lighting load, as 
well as obtain a revenue for an otherwise 
wasted by-product, exhaust steam. It is 
hard for the central station contract man- 
ager to prove to the owner of a proposed 
building that the station can light and 
run its elevators for less than it would 
cost an isolated plant to run over and 
above the cost of heating, but it is com- 
paratively easy to compete with the more 
definite figure of the total cost of run- 
ning an isolated plant. Such business is, 
as a rule, profitable at comparatively low 
rates, owing to the fact that it is concen- 
trated among a few comparatively heavy 
consumers, easy to reach electrically and 
to collect from financially, as compared 
with widely scattered small loads. 


A factor which should often be consid- 
ered in the rates to be charged for exhaust 
steam is the increased consumption of the 
engines per horse-power hour. A report 
on a proposed district steam heating sys- 
tem of Providence, Rhode Island, appears 
on another page of this issue, according 
to which the change from condensing to 
an average back pressure of 6 lbs. gage 
would increase the steam consumption of 
high economy engines 42 per cent. over 
and above any incidental saving and in 
spite of a considerable increase of the 
boiler pressure. There appears to be very 
little published information on the sub- 
ject of the effect upon steam consump- 
tion of a variation of the back pressure, 
but what there is points to results com- 
parable with this estimate. Theoretically, 
the change of the back pressure from 2 
lbs. absolute to 6 lbs. above the atmo- 
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sphere would nearly double the steam 
consumption of a theoretically ideal en- 
gine taking steam at a boiler pressure of 
150 Ibs. The reason for this effect can 
readily be understood by considering an 
indicator card, in which a change from 
condensing to non-condensing cuts off 
about 13 lbs. of the effective pressure the 
whole length of the stroke, which must 
be made up by a considerable increase of 
the length of the admission line. The ar- 
gument is advanced by some of the advo- 
cates of exhaust steam heating that this 
is easily compensated by raising the boil- 
er pressure the same number of pounds 
as the back pressure is raised, which is 
generally an easy thing to do. This ar- 
gument is entirely wrong, asa little eon- 
‘sideration of an indicator diagram will 
show. The same mean effective pressure 
must be maintained if the same work is 
to be done. If the back pressure for the 
‘whole length of the card is raised 20 lbs., 
the forward pressure must be raised on 
an average the same amount. If the in- 
itial or boiler pressure is raised 20 lbs., 
the cut-off remaining the same, the ex- 
pansion line will come down at release to 
within a few pounds of the old expansion 
line, and the needed m. e. p. will not be ob- 
tained. As a rule, to maintain the same 
consumption of steam with the increased 
back pressure given above, the initial 
pressure, if 100 lbs., must be raised to 
about 150, and if 150, must be raised to 
about 250. Even this requires a greater 
fuel consumption, as less water is evapo- 
rated per pound of fuel at the higher pres- 
‘sures, and as a rule the whole boiler and 
engine equipment would have to be al- 
tered for such a change. 


It may be safely estimated that a 
change of the back pressure from a con- 
denser vacuum to that required for dis- 
trict heating will increase the steam con- 
‘sumption of an engine, if it is single ex- 
pansion and has a low boiler pressure, by 
at least 100 per cent., and if it is com- 
pound and has a higher boiler pressure, 
at least 50 per cent. It is therefore un- 
sound to argue, as is commonly done, that 
no part of the cost of the fuel should be 


charged to the exhaust steam heating, 


since, as is commonly argued, the steam 
is required in any event for the engines. 
If, on the other hand, all of this increased 
amount of exhaust steam is required for 
heating and the charges therefor are 
made to cover the cost of all the fuel, the 
effect on the engine efficiency of course 
makes no difference whatever. 
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[lotor Driven Centrifugal Pumps. 

The customary methods of pumping 
water by means of electric power involve 
as a rule more or less complicated elec- 
trical controlling and regulating appa- 
ratus for obtaining the proper pressure 
or flow under different demands, which 
apparatus may be largely done away with 
in many instances by combining suitable 
pumps with properly wound motors. As 
a rule the pump is required to maintain 
constant pressure with a variable flow, 
a requirement to which the positive ac- 
tion or piston type of pump at constant 
speed is by nature most poorly adapted. 
In water-works, hydraulic elevator or 
ordinary house service, the control is, as 
a rule, obtained by using a tank or pneu- 
matic accumulator and stopping and 
starting the pump, or worse, opening 
and closing a bypass by means of a float 
controller. 


The advantages of centrifugal pumps 
for such service do not begin to be ap- 
preciated as they should be. A centrifu- 
gal pump maintains a nearly constant 
pressure when run at constant speed over 
a wide range of flow, from zero discharge 
up to its capacity. This action can per- 
haps best be described by a reversion of 
the old time analogy between the flow 
of water and that of electric current. 
Just as a shunt-wound dynamo, when 
driven at a constant speed, tends to lift 
an electric current, so to speak, through 
a practically constant number of volts, 
whatever the number of amperes passing 
through it may be within its capacity, 
so a centrifugal pump tends to give to 
the water passing through it a nearly 
fixed difference of pressure whatever the 
number of gallons per minute may be. 
This action is quite different from that 
of piston pumps, which, when run at con- 
stant speed, raise the pressure higher if 
the delivery is impeded so as to force the 
same amount of water through it, and 
which, if the reduction is sufficient, com- 
pel some part of the electric or hydraulic 
system to break down. 


Like the dynamo, the centrifugal pump 
absorbs less power as the fiow through it 
is checked, the analogy failing if the fiow 
is reversed, as the purely centrifugal 
pump will not become a water motor. 
Also like the dynamo, there is a drop of 
pressure due to internal friction or re- 
sistance with increased demand, which 


with ordinary pumps amounts to about 


20 per cent. between no discharge and 
that of maximum efficiency. On account 
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of the increased load with increased de- 
mand the motor may be readily differ- 
entially wound so that as the discharge 
increases the speed runs up to maintain 
the water pressure constant. 


On account of this property a centrifu- 
gal pump may be used to give a constant 
head to a system of piping without the 
use of a storage tank and will maintain 
its pressure under great variations of 
flow. The domestic water supply of 
Bakersfield, California is obtained by 


means of pumps driven by induction mo- 


tors, which discharge directly into tie 
mains, with no water tower, maintainiug 
the proper head of 35 to 40 Ibs. per sq. in. 
cver wide variations of the flow allowed 
through them by the opening of consum- 
ers’ taps. In many isolated plants there 
are motor driven pumps for maintaining 
a water service throughout the building 
or district served, the belts, gears, tanks, 
float valves, controllers, pistons and gen- 
eral complication of which could be en- 
tirely done away with by the substitution 
of small centrifugal pumps direct coupled 
to the motors. On account of these com- 
plications direct acting steam pumps with 
thei: excessive fuel consumption are gen- 
erally used for small or intermittent 
work, the steam pump having the adyan- 
tages of simplicity and partial automatic 
regulation of water pressure delivered 
lacking in the motor driven piston pump. 


At its best the centrifugal pump is 
rarely as efficient as the more compli- 
cated piston pump and its efficiency falls 
off rapidly with reduced fiow, yet the in- 
efficiency of belts or gears required for 
motors driving piston pumps and the 
losses involved in frequent starting and 


stopping may bring down the efficiency 


of the piston and motor combination to 
that of the direct coupled centrifugal set. 
When a bypass is used with a piston 
pump, the machine running constantly, 
part of the time against the load and part 
of the time free from it, but subject to all 
the internal losses, the efficiency of the 
piston pump is reduced, as it is also 
when the flow is varied by slowing down 
the motor by means of resistance. If the 
bypass is used as a leak, the pump being 
kept under pressure all the time and its 
flow adjusted by varying the opening of 
the bypass—as is done in some central 
stations where boiler feed pumps are 
driven by induction motors of which the 
speed control is difficult—the efficiency 
naturally falls to very low values under 
light deliveries. 
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SIMULTANEOUS TELEGRAPHY AND TELE- 
PHONY AND THE CONSTRUCTION OF 
APPARATUS THEREFOR. 


BY H S. WEBB. 


The transmission of telegraph and tele- 
phone messages over the same wire at 
the same rime is called simultaneous tel- 
egraphy and telephony. Before describ- 
ing the methodsof arranging the tel- 
graph and telephone apparatus by which 
this simultaneous transmission can be ac- 
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Suppose we have a simple short over- 
land telegraphic circuit, as shown in Fig. 
1. When the key is closed to send a sig- 
nal over the wire, the current will rise 
to its maximum value almost instanta- 
neously and fall to zero again almost in- 
stantaneously when the key is opened. 
The current curve will be somewhat like 
that in Fig. 2, in which time is plotted 
along OT and the corresponding current 
in amperes along OI. The time required for 
the current to reach its maximum even 
on an overhead line 350 miles in length is 


FIG. 2. 


complished it will be well to consider 
briefiy some of the fundamental princi- 
ples involved. Fig. 1 shows the connec- 
tions for the ordinary Morse closed cir- 
cuit system as used in this country for 
manual transmission of telegraph mes- 


sages. Suppose the average speed is 25 
LINE 
Lo A 


U — 2 
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words per minute, or about five signals 
per second, that is the current in the 
line increases from zero to its maximum 
value, remaining at this maximum value 
for less than one-tenth of one second, and 
then decreases again to zero, remaining 
at zero for about 1/10th second. This is 
repeated at the rate of about five times 
per second. The time required for the 
current to increase from zero to its mayi- 
mum, or vice versa, will depend upon the 
relative values of the self-induction, elec- 
trostatic capacity and resistance of the 
line wires and apparatus. 

It has been shown that in a circuit hav- 
ing negligible electrostatic capacity the 
time for a current to reach its maximum 
value increases as the ratio of the induc- 
tance to the resistance, i. e., T varies as 
L/R. So that in an overland telegraph 
circuit in which the electrostatic capac- 
ity is very small, the time required for 
the current to reach its maximum value 
can be increased by increasing the ratio 
L/R, and, of course, L/R is increased by 
increasing L or decreasing R, or both. We 
can easily increase L/R, but, unfortunate- 
ly, with a given circuit we cannot in- 
crease L without increasing R somewhat. 


less than 1/40th cf the duration of a dot. 
If it is desirable to increase the time in- 
sert in the circuit some inductance, that 
is, a coil of wire wound over a soft iron 
core. Then the circuit would be as in 
Fig. 3, in which I and I, are two imped- 
ance coils. Now the inductance in the 


Line 


00 


FIG. 8. 


coils I and I, acts as a barrier to the in- 
rushing current and prevents it from 
reaching its maximum value as quickly 
as before; the larger the ratio of the total 
inductance to total resistance in the cir- 
cuit the more gradually will the current 
rise to its maximum value. Coils having 
inductance and used for this purpose, are 
called choke, retardation or impedance 
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stant to the rate at which these lines are 
increasing, and, consequently, the result- 
ant electromotive force, and, therefore, 
the currents reach their steady maximum 
values gradually and not instantly. Now 
the induction increases as the square of 
the number of turns in the coil, and the 
resistance increases about as the number 
of turns, from which it is quite evident 
that L/R increases rapidly as the number 
of turns increases. 

Now when the circuit is broken at the 
key the rapid decrease in the lines of 
force threading the iron generates an 
electromotive force; but this time it is 
in the same direction as the original elec- 
tromotive force, and, therefore, tends to 
resist the sudden decrease of the current, 
and, therefore, the current decreases 
gradually until the spark disappears, 
when it drops to zero instantly. 

To make the increase and decrease in 
the current still more gradual two con- 
densers, C and C, are connected in the 
circuit as shown in Fig. 4. 

Now C and C, must become fully 
charged before the current in the line can 
reach its maximum value, and thus the 
rise of the current in the line to its maxi- 
mum value is delayed, and, upon opening 
the key, the condensers tend to discharge 
their current into the line in the direction 
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of the original current, thus causing the 
current in the line to decrease more 
gradually to zero. The current curve in 
the line can be made to approach the 
curve in Fig. 5 by using proper imped- 
ance coils and condensers. 

At the rate of 25 words per minute there 
would be about 5 dots and spaces per 
second, or five curves like those in Fig. 5. 
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FIG. 5. 


coils, because they choke, retard or im- 
pede the current. 

The reason for this is usually explained 
as follows: The current in the coil cre- 
ates in the iron core lines of force which 
increase as the current increases. This 
increasing of the number of lines of force 
generates an opposing or counter elec- 
tromotive force proportional at each in- 


The induction coils and condensers will 
necessarily interfere with the use of any 
rapid automatic system of telegraphy, be- 
cause the signals would be of such a short 
duration that there would not be time for. 
the current to reach its necessary maxi- 
mum value or to return to zero before & 
succeeding signal would be sent giving a 
curve somewhat like that in Fig 7. This 
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message was made by a submarine cable 
syphon recorder, and such a current 
would not work a Morse relay prop- 
erly. Moreover, even if suitable relays 
could be used, such rapid signalling would 
seriously interfere with what we are 
striving for, namely, to telephone as well 
as to telegraph simultaneously over the 
same wire. About the luwest audible 
musical sound is produced by 15 com- 
plete vibrations per second. Therefore, 
an undulating current which changes at 
such a low rate that it would never cause 
the diaphragm of a telephone receiver to 
move as fast as it would be moved by a 
current having a frequency of 15 periods 


per second, would produce no sound, not 
even a click, in the receiver. 

Now if a telephone receiver, TR, with 
its induction coil, S, be connected to the 
circuit, as in Fig. 8, the telegraph current 
would go through the receiver circuit to 
earth in preference to passing through 
the line and through the distant imped- 
ance coil and relay, because the receiver 
circuit offers so much less resistance to 
the steady or slowly increasing and de- 
creasing currents. And even if no sound 
was produced in the receiver still it is 
necessary, in order that the telegraph sig- 
nals sent from station A shall affect the 
relay at station B, to prevent the tele- 
graph current from passing through the 
receiver. To accomplish this a condenser 


LINE 


is connected between the receiver and 
the line as shown at C,. Fig. 9. It is a 
well known fact that a condenser will not 
allow a continuous current to pass 
through it, because its resistance to such 
a current is practically infinite. There- 
fore the telegraph currents will not pass 
through it, and, although it charges and 
discharges when telegraph signals are 
being sent, causing the receiver dia- 
phragm to be moved to and fro, still the 
rate of change of the current is too slow 
to cause an audible sound in the receiver, 
as previously explained. 

It has now been shown that the tele- 
graph signals do not affect the telephone 
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receivers. It then remains to be shown 
that telephone currents sent from station 
A will operate the telephone at station B, 
but will not interfere with the telegraph 
signals at A or B. In ordinary conver- 
sation 300 complete vibrations or periods 
per second is about the average frequency 
of the sound waves. By talking into a 
telephone transmitter, therefore, an alter- 
nating electromotive force is generated in 
the secondary of the induction coil whose 
average frequency is 300 periods per sec- 
ond. This rapidly alternating electromo- 
tive force in the secondary coil will 
charge and discharge the condenser, pro- 
ducing in the line wire an alternating 
current similar to that in the ordinary 


telephone line, as shown in Fig. 6. In 
Fig. 10 let curve A represent the slow 
undulatory telegraph signal current and 
B the rapid alternating telephone current. 
In the line these will be superimposed 
upon each other, producing a resultant 
from curve C, Fig. 10. 

But why do not these rapidly alternat- 
ing charges and discharges go to ground 
through the home telegraph apparatus and 
interfere with the telegraph signals, in- 
stead of operating the distant telephone? 
In the first place, even if all the telephone 
current did go through the home tele- 
graph apparatus, it would not affect the 
signals, for the telephone current is prob- 
ably less than 1/5000 as large as the tele- 
graph current, so its effect upon the re- 
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lay would be insignificant, as is evident 
from curve C. 

Now, practically the whole telephone 
current will go over the line and through 
the distant receiver for the following rea- 
son: It is a well known fact that a cir- 
cuit containing inductance offers greater 
resistance to the flow of an alternating 
current than to a direct current. The re- 
sistance of a circuit to the fiow of an al- 
ternating current is called its impedance. 
For a continuous current I = E/R, but 
for a simple alternating current 


E 
/R? + (24nL)* 


4é1 


in both of which expressions I = current, 
E = electromotive force, R = resistance 
of whole circuit. x = 38.1416, n = 
number of double vibrations or periods 
per second, L = inductance, in henries, 
of the whole circuit. The expression 
YR? + (22nL)* 

is called the impedance. Now it is evi- 
dent from this last expression that the 
impedance increases with the frequency 
n, and the inductance, L. 

Suppose we calculate the impedance of 
a 500-Ohm choke, or impedance coil. One 
that I made has an inductance L of about 
8 henries for a current of 0.013 amperes, 
and if N = 300 periods per second then 


2” n L = 16120 and VR. + (2x n L) 


FIG. 7. a 
= 15128, that is, the impedance of this 
coil is over 30 times as large as its resist- 
ance for a periodicity of 300. The imped- 
ance of a 250-ohm secondary coil is about 
four times its resistance. But the con- 
denser in the telephone circuit tends to 
reduce the impedance of that circuit and 
therefore its impedence would probably 
be less than 1000. In the circuit with the 
500-ohm coil there is also the relay, so that 
the total impedance of the telegraph cir- 
cuit at one station in Fig. 9 is probably 
more than 50 times as great as that of one 
receiver circuit, and, therefore, most all 
the telephone current will pass through 
the line and the other telephone. To 
insure more satisfactory results the num- 
ber of retardation coils and condensers 


FIG. 19, 


are usually greater than shown in Fig. 9, 
and the circuits are arranged as in Fig. 
11. I have also found it advantageous in 
some cases to connect a condenser of one 
or two microfarads capacity around the 
telegraph key and relay, as shown by the 
dotted lines in Fig. 11. This figure gives a 
complete diagram of connections for one 
complete metallic telephone circuit and 
two telegraph circuits over one pair of 
line wires, the ground being used as a re- 
turn for the two telegraph circuits. The 
method so far described was invented and 
developed by Van Rysselberghe, an offi- 
cial of the Belgian telegraph service. 

M. Cailho, a Frenchman, has devised 
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a method whereby the two line wires 
forming one complete metallic telephone 
circuit are connected in parallel for the 
telegraph circuit, using the ground for 
the return telegraph circuit. In this 
method, which is much simpler than Van 
Rysselberghe’s, only one telegraph mes- 
sage instead of two messages, as in the 
preceding system, can be sent over the 
two wires. M. Cailho’s arrangement is 
shown in Fig. 12. 

The coil A B consists of two identical 


AMERICAN ELECTRICIAN 


simpler than 


ties of the telephone, are not interfered 
with in the least and either regular series 
or bridging telephone bells may be used. 


If care be taken that the two halves of 


the coils A and B have exactly the same 
resistance and number of turns and the 
two line wires be reasonably equal in re- 
sistance, I have found that the clicks in 
the telephones will not seriously inter- 
fere with talking, although they may be 
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windings, A and B each having exactly 
the same resistance and the same num- 
ber of turns and wound on the same soft 
iron wire core. This arrangement is sim- 
ilar to the bridge duplex telegraph sys- 
tem used on submarine cables. The tele- 
graph currents divide at the point F into 
two equal parts, since the two paths have 
equal resistance, and pass through the 
two windings in opposite directions, so 
that the two coils tend to magnetize the 
iron core equally but in opposite direc- 
tions, and, consequently, the self-induc- 
tion will be practically zero, and the im- 
pedance to the telegraph circuit will be 
no larger than the ohmic resistance. For 
the telephone currents, however, the case 
is different. For the telephone currents 
would pass through the two halves A and 
B in the same direction and, consequently, 
the impedance offered by the coil to the 
telephonic current would be very large, 
thus practically forcing all this current 
through the telephone where it belongs. 
Thus the coils prevent the telephone cur- 
rents from passing through them, but 
they do not interfere with the telegraph 
signals. 

M. Cailho has successfully used coils 
of lower resistance, but the induction was 
made high. It is said that Morse relay 
magnets having a resistance of five or six 
hundred ohms may be used in place of 
the special coils. In this case the point 
F in Fig..12 would be the junction of the 
two coils of the relay magnet. This 
method has the advantage that condens- 
ers are not absolutely necessary, and the 
extra apparatus needed is very much 


heard. However, if the clicking is found 
objectionable it may be almost entirely 
obliterated by connecting condensers of 
one or two microfarad capacity around 
the telegraph relay and key at each sta- 


tion, as shown in Fig. 12. This system 


has been quite extensively used in France. 
Of course in Van Rysselberghe’s method 
two telegraph circuits can be operated 


in Van Rysselberghe’s 
method. Furthermore, the talking quali- 
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cuit. In both systems high- resistance tele- 
graph relays (150 ohms or higher) should 
be used, and in Van Rysselberghe's 
method half the necessary batteries 
should be located at each end. It will re- 
quire 50 volts or more, depending on the 
line resistance, to furnish 20 milliam- 
peres for the telegraph relays. Although 
I have not had the opportunity to try it, 
I believe that in Van Rysselberghe’s 
method telephone induction coils having 
more turns in the secondary, say 500-ohm 
secondary coils, would work better than 
the ordinary 250-ohm secoudary coils. 

For the benefit of those who may de- 
sire to make the coils and condensers 
themselves, I will give here some direc- 
tions which may be of service. 

The two five hundred ohm impedance 
coils necessary at each end of the line 
in Van Rysselberghe’s method may be 
wound upon one iron core, in which case 
care must be taken to connect the two 
windings to help and not to oppose each 
other. Practically this makes one coil of 
1000 ohms resistance, with an additional 
terminal brought out from the middle of 
the coil. It may be made of No. 30 B. & 
S., double cotton-covered copper wire, re- 
quiring 9681 feet or nearly 3% lbs. for 
each 1000-ohm coil. No. 32 B. & S. wire 
would also do. 

The core should be made of a bundle 
of soft iron wire, any size from No. 20 B. 
& S. to No. 25 B. & S. About 2 lbs. will 
be needed, and it must be cut up into 
pieces about 17 inches long. The middle 
five inches should be wrapped with linen 
or other insulating material, and two 
discs of cardboard, or, better still, wood 
or fibre, slipped on to form the ends of 
the spool, and securely fastened in place, 
leaving five inches between them for the 
coil of copper wire. Fig. 13 is a cross 
section of the completed coil. 
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over one pair of telephone line wires, or, 
by using the earth as a return for both 
telephone and the telegraph currents, then 
over a single wire, both the telephone and 
telegraph may be operated, while in 
Cailho’s method over a pair of line 
wires there is only one telegraphic 


circuit In addition to the telephone cir- 


After winding on the 1000 ohms of wire 
the coil should be wrapped with linen 
and both ends of the iron wire core should 
be bent around over the coil, making the 
iron circuit as complete as possible in or- 
der to get the maximum inductance. 

The coils for Cailho’s method can be 
made in the same way. It will require 
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about 1% lbs. of soft iron wire and 2 
pounds of No. 30 B. & S. double cotton- 
covered wire for each coil of 600 ohms. 
The iron wire should be cut into 12-inch 
lengths, and the distance between the 
discs should be about 344 inches. 
wires should be wound on together to in- 
sure having the same number of turns 
and resistance in each half. The out- 
side terminal of the one coil should be 
connected to the inside terminal of the 
other. The winding should be wrapped 
with linen and the iron wire bent back 
over it, as described for the preceding 
coil. The iron core can be slipped into 
the lathe chuck and the copper wire 
wound directly on the insulated portion, 
or the coils could be first wound on spools 
. made of thin wood or fibre and then 
slipped on the iron core. These coils 


could also be wound with No. 32 B. & S. 


wire. 


THE PARAFFIN PAPER CONDENSER. 

The condensers may be made of alter- 
nate layers of paper and lead foil (which 
is cheaper than tin foil). Every alternate 
sheet of lead foil should project beyond 
the paper on one side and be joined to- 
gether, the remaining sheets should pro- 
ject on the opposite side and be joined to 
gether as shown in Fig. 14. It will be 
well to make the condensers of one micro- 
farad capacity each, and if more than one 
microfarad is required simply join the 
requisite number in parallel. 

The capacity of a plate condenser in mi- 
crofarads may be calculated from this 
formula 

Ax d X 900 000. 

in which K = specific inductive capacity 
of the insulating material, S = area in 
square centimeters, d = the distance be- 
tween two sheets of tin or lead foil in 
centimeters and rx = 3.142, or, if S is 
expressed in sq. inches and d in inches 
and K = 1.7 for paraffin paper, then 

_ 254x SX 1.7 .000 000 SxS 

Ax d & N Oοͤh d 
The capacity of the finished condenser 
will only approximate the calculated re- 
sult because d and K can only be approxi- 
mately determined. 900 000 is a constant 
used to reduce it from the electrostatic 
unit of capacity to microfarads. It is well 
to use two sheets of thin paper between 
the sheets of lead foil, care being taken 
to reject any paper sheets having pin 
holes. Typewriter paper may be used 
for this purpose. It comes in boxes con- 
taining about 480 sheets, 10x9 in., cost- 
ing about 45 cts. a box for the thin paper. 
Cheaper paper could be used. Two sheets 
are about .005 inches thick, but when 
parafflned will measure about .007. If e 
is to be one microfarad and d is . 008 
inches, then the number of square inches 
of lead foil required can be calculated. 

.007 


.000 000 38 

Lead foil comes in pound packages con- 
taining 12 or 13 sheets 36x8 in. each. 
Each sheet may be cut into four pieces 
9x8 in. and, allowing liberally for over- 
lapping ends, there will be 74x8 in. in 


C k X 8 


8 = = 18420 square inches. 


Two 
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each sheet. The number of sheets re- 
quired will be 
18420 


30 
＋ 1 = 308 sheets or 
7.5x8 12x4 


say 61% lbs. of lead foil per microfarad. 


6.4 lbs. 
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By getting paper 9 in.x9% in., a more 
economical shape, one microfarad would 


require 
8420 


814 x8x12x4 
Paraffin should be melted in a shallow 
dish large enough to allow the paper 
sheets to be easily dipped in it. If the 
paraffin is hot enough the air bubbles will 


= 5.7 Ibs. 
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FIG. 14, 


run off when the paper is removed from 
the bath, but care should be taken not to 
boil or burn the paraffin or singe the pa- 
per. The paraffin paper should be al- 
lowed to harden before laying it down. 
Build up the condenser by laying down 
first two sheets of paper, upon this a 
sheet of tinfoil projecting & in. over on 


the left, then two sheets of paper, then 


FIG. 15. 


one sheet of tinfoil projecting % in. over 
on the right. So continue to pile up ail 
the paper and foil as shown in Figs. 14 
and 15. It should then be pressed tightly 
together in a letter book press, placed 
into a shallow wooden box into which it 
will just fit, and the lid of which, when 
screwed down, will hold the sheets tight 
together. For terminals screw down a 
brass plate on the overlapping exposed 
ends of the lead foil. To this plate screw 
or solder a wire which should be brought 
out through a hole in the box, bushed 
with rubber tubing. Before screwing 
down the lid pour melted paraffin around 
the edges. 
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INTERIOR WIRING. 


CONDUITS. 


BY CHARLES E. KNOX. 


So many changes and innovations have 
been made recently in conduits that it 
may not be inappropriate to consider, at 
this juncture, the various forms of elec- 
trical conduits which are used at the 
present time for interior wiring. Also 
the various rules and regulations govern- 
ing their use, together with the require- 
ments as to the covering on the wires to 
be used in the different forms of conduits. 

All the forms of conduits used for in- 
terior wiring may be grouped under three 
heads: 

lst—Rigid conduits with lining of insu- 
lating material. 

2d—Rigid conduits without lining, but 
having an inner coat of enamel or similar 
material. 

3d—Flexible conduits. 

Before proceeding to consider each of 
these conduits separately, let us review 
the qualities which go to make up a good 
interior conduit and the rules and require- 
ments formulated by the National Board 
of Fire Underwriters for the use of con- 
duits in general. 

First and foremost, a conduit for in- 
terior wiring should be fire-proof. This 
should always be the first consideration 
for any form or type of conduit. There is 
as a matter of fact no conduit in use to- 
day that does not fulfill this requirement. 
The reason for this is not hard to find, as 
there exists in every electric circuit for 
lighting or power, the elements necessary 
to cause a fire and every precaution 
should be taken to prevent the conduit 
from igniting and burning. 

In the second place it should be moist- 
ure proof. That is to say, it should be of 
such material or construction as to not 
absorb or hold moisture and should be of 
such construction as would either prevent 
moisture from getting into the tube, or if 
it be possible, to rid itself of moisture 
condensing in, or percolating through, the 
tube by ventilation or by any other simi- 
lar natural process. 

Again it is desirable (although not es- 
sential) that the tube should be strong 
mechanically. It should resist nails, hard 
blows and should not easily be flattened 
by being walked upon or by having wheel- 
barrows run over it. In the modern fire- 
proof building the conduits are subject to 
hard usage, as they are frequently in- 
stalled before the flooring is placed over 
them. In the days of the old unarmored 


paper tube and of thin brass armored con- 


duit great damage was frequently done in 
this manner to the conduits and some- 
times entire runs had to be replaced on 
account of flattened and damaged tubes. 

Again, where the conduit is to be used 
in fire-proof buildings the armor of the 
conduit should resist the action of ce- 
ment. The inability to withstand the ac- 
tion of cement on the copper was one of 
the weak points of the old brass armored 
conduit. 

Again, the lining of the tube (if there 
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be any lining) should be flexible, so that 
when the pipe is bent the conduit will not 
crack or break. 

Lastly, the tube should withstand a 
“short circuit“ on the wires which they 
contain, without disrupting. 

The requirements of the National Board 
of Fire Underwriters in regard to con- 
duits in general are as follows: (See 
„National Electrical Code, Rule 25 “a” 
to f.“) 

a. No conduit having an internal di- 
ameter of less than five-eighths of an 
inch shall be used. (If conduit is lined, 
measurement to be taken inside of lin- 
ing.) 

b. Must be continuous from one junc- 
tion box to another or to fixtures, and the 
conduit tube must properly enter all fit- 
tings. 

c. Must be first installed as a complete 
conduit system, without the conductors. 

d. Must be equipped at every outlet 
with an approved outlet box. 

e. Metal conduits, where they enter 
junction boxes, and at all outlets, etc., 
must be fitted with a capping of approved 
insulating material fitted so as to protect 
wire from abrasion. 

f. Must have the metal of the conduit 
permanently and effectually grounded. 


Also (rule 49 a), each length of conduit, 
whether insulated or uninsulated, must 
have the maker’s name or initials stamped 
in the metal or attached thereto in a sat- 
isfactory manner, so that the inspectors 
can readily see the same. 

With the exception of e (and possibly f, 
in some cases), the above rules are 
worthy of being strictly complied with in 
all cases. If a good outlet box is used. 
there can be no object, so far as the 
writer can see, of using an insulating cap 
with the lined conduit at outlets. With 
the unlined conduit it may be desirable to 
use it. With either kind of conduit, how- 
ever, it is well to use them where the 
tubes enter the cut-out cabinet. 

Let us now proceed to consider each of 
the three groups of conduits separately. 

Ist—Rigid conduits with lining of in- 
sulating material. 

In the supplement to the National Elec- 
trical Code of 1899 (issued quarterly) con- 
taining list of electrical fittings that 
have been examined and approved by Un- 
derwriters’ National Electric Association, 
there are four makes of conduit approved 
under this head. These four makes are as 
follows: 

Armorite Interior Conduit Company, 
Pittsburgh, Pa. 

Clifton Manufacturing Company, Bos- 
ton. 

Consolidated Insulated Tube Company, 
Boston. l 

Sprague Electric Company, New York. 

The Armorite interior conduit consists 
of an iron pipe lined with wood. The lin- 
ing is made from live kiln dried bass 
wood cut with tongue and groove in two 
semi-cylindrical sections; thoroughly 
treated under pressure with a product of 
petroleum penetrating every pore and de- 
stroying the active properties of the wood 
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excluding gases and moisture. The two 
sections are then placed together (over a 
mandrel) forming a complete tube, and 
forced into the steel armor. The wood 
can be cut any thickness, but is ordi- 
narily cut, unless otherwise specified, 1/16 
inch thick. The object in putting it in 
the tube in two sections is that it can be 
easily bent to any angle without affecting 
the pipe or wood lining. (Quoted from 
circular issued by Safety Armorite Co.) 
The objection which has been raised 
against this tube is that the wood lining 
is apt to crack in bending the tube. 

The tube made by the Clifton Manu- 
facturing consists of a standard tron pipe 
lined with vulcanized rubber. 

The conduit made by the Consolidated 
Insulated Tube Company 1s very similar 
in material and construction to the Clif- 
ton conduit. Neither of these conduits 
have been used to any great extent. In 


FIG. 1.—CONDUIT WITH HEAVY IRON WALL 
AND HEAVY INSULATING LINING. 


FIG. 2.— CONDUIT WITH THIN IRON 
AND THIN INSULATING LINING. 


WALL 


FIG. 3.—CONDUIT WITH HEAVY IRON WALL 
AND THIN INSULATING LINING. 


fact, so far as the writer knows, their use 
has been almost entirely limited to the 
nefghborhood of Boston. For this reason 
little can here be said of their practical 
merits or demerits. 

The fron armored conduit made by the 
Sprague Electric Co. (formerly the In- 
terior Conduit & Insulation Co.) consists 
of an iron lined with a tube of paper 
treated with an asphaltic compound. This 
tube is cemented or fastened to the inside 
of the iron pipe so as to form an in- 
tegral part of the same. Cuts 1, 2 and 8 
show the various evolutionary forms of 
this conduit. Figure 1 shows an iron pipe 
of standard thickness and diameter of or- 
dinary gas pipe, with a thick insulating 
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lining. This conduit was in use about 
three years ago. About two years ago the 
thickness of both the iron pipe and the 
paper lining were reduced and the con- 
duit shown in Fig. 2 was the result. This 
was approved by the Board of Fire Un- 
derwriters and has been in use up to the 
present time. The Board of Fire Under- 
writers has recently passed a rule (see 
National Electric Code, Rule 49 b) that 
the metal covering of all conduits must 
be equal in strength and thickness to the 
standard gas pipe of the corresponding 
size. The insulating lining may, how- 
ever, be the same as that used on the con- 
duit shown in Fig. 2. This heavy armored 
conduit is shown in Fig. 3. This rule goes 
into effect on all contracts closed after 
July 1, 1899. 

The new rules governing the use of 
these lined metal conduits with insulat- 
ing lining, and which go into effect on all 
contracts signed after July 1, 1899, are as 
follows: 

49. Interior Conduits. Metal Conduits 
with Lining of Insulating Material. 

b. The metal covering or pipe must be 
equal in strength to the ordinary commer- 
cial forms of gas pipe of the same size, 
and its thickness must be not less than 
that of standard gas pipe, as shown by 
the following table: 


Size. Thickness of Size. Thickoess of 
Inches. Wall—Inches. Inches. Wall- Inches. 
109 1% 140 
111 11 115 
4 113 2 154 
1 e 134 


An allowance of two-one-hundredths of 
an inch for variation in manufacturing 
and loss of thickness by cleaning will be 
permitted. 

c. Must not be seriously affected ex- 
ternally by burning out a wire inside the 
tube when the iron pipe is connected to 
one side of the circuit. 

d. Must have the insulating lining 
firmly secured to the pipe. 

e. The insulating lining must not crack 
or break when a length of the conduit is 
uniformly bent at temperature of 212 de- 
grees Fahrenheit to an angle of ninety 
degrees, with a curve having a radius of 
15 inches, for pipes of one inch and less, 
and 15 times the diameter of pipe for 
larger pipes. 

f. The insulating lining must not soft- 
en injuriously at a temperature below 
212 degrees Fahrenheit and must leave 
water in which it is boiled practically 
neutral. 

g. The insulating lining must be at 
least one-thirty-second of an inch in 
thickness, and the materials of which it is 
composed must be of such a nature as 
will not have a deteriorating effect on 
the insulation of the conductor, and be 
sufficiently tough and tenacious to with- 
stand the abrasion test of drawing long 
lengths of conductors in and out of same. 

h. The insulating lining must not be 
mechanically weak after three days’ sub- 
mersion in water, and when removed 
from the pipe entire, must not absorb 
more than ten per cent of its weight of 
water during 100 hours of submersion. 

i. All elbows or bends must be so made 
that the conduit or lining of same will 
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not be injured. The radius of the curve 
of the inner edge of any elbow not to be 
less than three and one-half inches. Must 
have not more than the equivalent of four 
quarter bends from outlet to outlet, the 
bends at the outlets not being counted. 

We will now proceed to consider the 
next class of approved conduits: 

2d. Rigid conduits without lining, but 
having an inner coat of enamel or simi- 
lar compound. 

The various makes of unlined enam- 
eled conduits approved in the “List of 
Electrical Fittings” issued by the Under- 
writers National Association are as fol- 
lows: 

Armorduct, Armorite Interior Conduit, 
Company, Pittsburgh, Pa. 

Electroduct, Boston Electroduct Com- 
pany, Beaver Falls, Pa. 

„Loricated Pipe,“ Safety Conduit Com- 
pany, Rankin Station, Pa. 

As far as the writer can ascertain, these 
conduits are very similar and differ chiefly 
in the color of the enamel lining—not a 
very essential point. The iron tubes are 
smoothed and cleaned before being coated 
with the enamel and present a very 
smooth uniform interior after being en- 
ameled. It is claimed that these tubes 
can be bent without cracking the enamel, 
which is true if ordinary care is taken in 
making the bends. This conduit has the 
advantage over the lined conduit of being 
smaller in external diameter with the 
same inside diameter of the lined conduit. 
The latter conduit has the advantage over 
the unlined pipe, of being better able, on 
account of the lining, to resist the rup- 
ture of the pipe, which is apt to be 
caused sometimes by “short circuits” oc- 
curing on the branch circuits carried 
within the conduit. Fig. 4 shows an 
unlined enameled conduit of this class. 

The rules of the National Board of 
Fire Underwriters governing the use of 
unlined metal conduits are as follows: 

UNINSULATED METAL CONDUITS. 

j. Plain iron or steel pipes of equal 
thickness, and strengths specified for 
lined conduits in No. 496, may be used 


as conduits, provided their interior sur- 


faces are smooth and free from burs; pipe 
to be galvanized, or the interior surfaces 
coated or enameled to prevent oxidization 
with some substance which will not soft- 
en so as to become sticky and prevent 


wire from being withdrawn from the pipe. 


k. All elbows must be made for the 
purpose, and not bent from lengths of 
pipe. The radius of the curve of the in- 
ner edge of any elbow not to be less than 
three and one-half inches. Must have not 
more than the equivalent of four quarter 
bends from outlet to outlet, the bends at 
the outlets not being counted. 

3d. Flexible Conduits. 

Under this head there are two conduits 
which are approved in the Supplement to 
the National Code. The first of these is 
the Circular Loom Conduit, made by the 
American Circular Loom Co., Chelsea, 
Mass. 

The Circular Loom tube is constructed 
of a spiral of insulating fibre wound with 
a heavy Para rubber friction tape; over 
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which is a continuous woven jacket of 
cotton similar to that used in the ordi- 
nary garden hose. The whole tube is 
then saturated with an insulating com- 
pound. After this the tube is dipped in, 


FIG. 4.—METHOD OF FASTENING FLEXIBLE 


STEEL TUBE AT ELBOWS AND BENDS. 


or run through powdered mica, which 
makes it less likely to take fire. 
The advantages claimed for this tube 


are that it is “flexible, water proof, it re- 


SPLIT COUPLING FOR FLEXIBLE 
STEEL TUBING. 


FIG. 5.—A 


quires no joints or elbows, will not read- 
ily ignite, wires will not stick in it and 
it can b2 furnished in any length.” Asa 
matter of fact, however. it is not water- 


proof, does not reist the action of ce- 
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COIL OF 100 FEET OF FLEXIBLE 
STEEL TUBING. 


FIG. 6.—A 


ment and wet plaster, and obviously it is 
not strong mechanically. For certain 
purposes, however, it is very useful, as for 
example in finished buildings, back of 
switchboards and other similar places. 
The rules of the Fire Underwriters prac- 
tically limit its use to old or finished 
buildings of frame construction where it 
may be fished in between the beams and 
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plaster and where it is not liable to the 
action of wet plaster or cement, or to in- 
jury from nails, etc. 

The Greenfield flexible steel conduit, 
which is approved by the National Board 
of Fire Underwriters is governed by 
the same rules as the unlined metal con- 
duits. It is a new conduit introduced by 
the Sprague Electric Co. within the last 
six months. The conduit is described as 
a “conduit composed of convex and con- 
cave metal strips. These strips are wound 
spirally upon each other in such a man- 
ner as to interlock their concave surfaces, 
and present their convex surfaces, both 
exterior and interior, thereby securing a 
smooth and comparatively frictionless 
surface inside and out.” 

The advantages claimed for this tube 
are continuity, flexibility, ventilation and 
mechanical strength. 

A continuous tube has a great advan- 
tage over a tube which comes in short 
lengths, as it avoids joints, couplings, etc., 
and can therefore be much more quickly 
installed. This tube comes in coils of 100 
feet. Fig. 6 shows a coil of 100 feet. 

Flexibility in a conduit is not always an 
advantage. In many cases it is very de- 
sirable, but sometimes it is a decided dis- 
advantage. Of course it dispenses with 
elbows, as a bend of almost any radius 
can be made with this tube, with no other 
tools than the hands. But, mark this 
carefully, the greatest trouble may be 
caused by this flexibility, unless proper 
care be taken in installing this tube. It 
is of the utmost importance that each 
tube be securely fastened in at least two, 
and preferably three, points at the elbow. 
If this precaution is neglected, it will 
make it very difficult if not impossible to 
pull the wire through tbe conduit, be- 
cause the tube will buckle and assume 
such shapes as to cause it to effectually 
bind or grasp the conductor, which is be- 
ing pulled through the conduit. Fig. 4 
shows the proper method of fastening this 
conduit at elbows and bends. 

There is no doubt about this tube being 
a ventilated tube. If smoke is blown 
through one end of a short length of this 
pipe it will all come out through the fis- 
sures between the spirals before it reaches 
the other end. In many places this would 
be an advantage, as, for example, in ex- 
posed work, or in places where it would 
be concealed in cement or plaster. But 
it is very questionable that it is an ad- 
vantage under tiled floors or in plastered 
walls where water (and other things be- 
side) might get in the pipe, and where 
the ventilation would be reduced to its 
lowest limits. In such cases as these there 
is no doubt that a solid pipe with leaded 
joints would be much dryer and better. 

The tube is quite strong mechanically, 
although not absolutely nail proof. 

Fig. 5 shows a coupling for this con- 
duit, and the method of using it with the 
conduit. 

This new conduit will of course find its 
proper place in time. That there is a 
place for it there is no question, as for 
some particular purposes it is superior to 
any of the other conduits. 
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VALVE REPAIR TOOLS. 


It has been stated in these columns 
that solid seat, metal to metal valves 
are the best while they last, but that they 
are very easy to damage by too much 
screwing down when closed. It is again 
in order to state that solid seat valves 
should have the disc merely touched 
down upon the seat when closed. Pres- 
sure applied after this only does damage 
and does not close the valve any tighter. 
The same is true with the soft packing 
valves, but they are not injured quite as 
much by the hard screwing process as 
are the solid seat valves. The principal 
cause of leakage in this class of valves 


is in the cutting or abrasion of the seat 


or disc, through being screwed against 
some hard substance. Perhaps an iror 
chip from a pipe thread is one of the 
most prolific causes of injury to solid seat 
valves. The presence of sand, boiler 
scale, or other earthly matter also spoils 
many seats and discs. Sometimes the 
partial closing of a valve against some 
soft substance, like a chip or a bit of 
string, allows steam or water to leak 
through and cause injury to seat or disc 
through cutting caused by the sand- 
blast” action of water or other foreign 
matter which is carried along by the 
steam. 

In all cases where solid seat valves 
are used provision should be made for the 
regrinding of the seat and disc or for the 
renewal of the closing surfaces by mill- 
ing or filing the damaged surfaces. To 
this end a number of machines or devices 
have been perfected and placed upon the 
market, and several of these are illus- 
trated herewith. In previous articles 
several types of “regrinding” valves have 
been illustrated and described. These 
are ordinary solid seat valves, made with 
solid discs, also, and so constructed that 
by means of pins or clamps the valve 
stem may be relieved from its screw and 


locked to the dise and the grinding effect- 


FIG. 1.—SPAULDING VALVE GRINDING DEVICE. 


ed by rotary motion applied with pres- 
sure direct to the valve stem, the hand 
wheel being either grasped directly in the 
hand or caught by the chuck of a bitstock 
or a breast drill. In this kind of valve 
reseating the grinding is effected either 
by the use of grindstone dust, or, what 
is better, by the use of pulverized glass 
or silica sand. Emery is not good for 
this purpose, for, while it cuts away the 
metal very fast, it has an ugly habit cf 
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becoming so imbedded therein that it 
cannot be removed by any ordinary 
means, and continues to cut and grinè 
while the valve is in use, thereby defeat- 
ing the very purpose for which the cut- 
ting material was applied to the seating 
surface:, 
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wheel may be used to feed the disc down 
as fast as the disc or seat is ground away, 
or accordingly as the abrading material 
becomes reduced in. cutting power. 
Several types of valve repair outfits are 
made to be used with an ordinary bit- 
stock, and the one shown by Fig. 2 may 
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FIG. 4.—STANDARD VALVE RESEATING MACHINE. 


Fig. 1 shows a valve specially con- 
structed for this purpose, and as shown 
by the illustration the stem is indepen- 
dent of the screw, being placed inside a 
sleeve which carries the latter, and 


REPAIRING 
A A VALVE. 


FIG. 2.—DRAPER'S VALVE FACING TOOL. 


locked rigidly thereto by means of a cap 
nut at the hand wheel end and a shoulder 
collar near the disc. This valve was in- 
vented by A. R. Spaulding, Clinton, 
Maine, and possesses several points of 


FIG. 3 —DRAPER’S CHECK VALVE TOOLS. 


excellence. By attaching the valve stem 
to a bitstock, by means of a short plug 
hole in a tapped chuck, the disc, which 
can be locked to the valve stem, is rotat- 
ed in the usual manner and the grinding 
prosecuted at any speed desired. For this 
purpose the hand wheel may be turned 
until the disc bears with any required 
pressure upon the seat. There is, then, 
no need of applying pressure upon the 
bitstock by the operation, but the hand 


be taken as a fair representative of this 
class. It is simplicity itself, and com- 
prises two bitstock tools for each size 
of valve. The engraving shows the 
whole operation so plainly that little de- 
scription is necessary, except to state that 
the disc centers itself, no matter at what 
angle (within limits, of course,) the bit- 
stock may be held. In cutting down the 
seat the file disc is so guided by the seat 
that it is quite easy to mill the surface 
thereof to a level condition. It is, how- 
ever, possible to cant the tool and mill 
one side of the seat lower than the other, 
but this may always be avoided by 
proper care in doing the work. Some 
of this class of tools are provided with a 
taper threaded plug through which the 
cutting tool stem passes, thus allowing 
the same plug to fit several sizes of bon- 
net openings in different makes of 
valves. This tool is manufactured by 
T. Draper, Port Huron, Michigan. An- 
other form of this tool, which belongs to 
the “‘valve-file’ class, is shown by Fig. 
3, and is used for repairing swing check 
valves. In this engraving both the ap- 
plication of the tool is shown, also the 
method of getting it into place, the rea- 
mer disc being separable from the stem, 
the parts being put in place from differ- 
ent directions. Here the seat forms the 
guide for the cutting disc, the joint in 
the stem serving as a ball and socket 
joint to render the disc independent of 
the movements of the stem and its con- 
nected bitstock. 

It is easy to divide valve repairing 
tools into two general classes, in one of 
which the circular or segmental file is 
used; the other using a lathe tool for 
obtaining a surface. Either of these 
classes may be subdivided according to 
construction into several types, according 
to the method of application of the cut- 
ting tool, or to the manner of holding 
the work. In some types of the first 
class the so-called files, or reamers, have 
been developed into high grade milling 
cutters. This is particularly the case 
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With the tool shown in Fig. 4, which rep- 
resents the Standard Valve Reseating 
Machine, as originally manufactured by 
F. S. Dangerfield, Auburn, New York. 
The taper bushing mentioned above is 
used in this machine, and several sizes 
are shown in the engraving thereof. Cut- 
ters are furnished, both fiat and taper. 
There is a hand feed arrangement for small 
valves, and a large, positive feed device 
for use with the larger sizes of valves. 


FIG. 5.—MORSE VALVE RESEATING MACHINE. 


The hand wheel serves to feed the cut- 
ting tool, and the crank applies power for 
obtaining the necessary rotary move- 
ment. For regrinding the disc the mech- 
anism above described is placed in a 
standard, which, in turn, is mounted on 
a small iron bedplate, the disc cutting ar- 
rangement is built up in an adjustable 
manner upon a face plate, as shown in the 
engraving. This plate carries a yielding 
dead center which serves to center the 
valve stem, then recedes before the valve 
as the latter is pushed up to the cutter 
by the feed screw. An opening in the 
face plate allows the wings of check 
valves to project. 

Some of the ‘‘file-cutter’ valve repair 
machines use only a narrow section of a 
cutting disc, virtually becoming ma- 
chines of the class that use a lathe tool 
to do the cutting. But to reduce the 
number of types of machines as much as 
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feed of the milling tool, as already de- 
scribed. 

Both straight and taper tools are pro- 
vided for milling off flat and counter- 
sunk seats, and a number of small mills 
are supplied for the smaller sizes of 
valves. For turning up bevel discs the 
conical “pencil-sharpeners” are provided, 
and there is also a small chuck which is 
found useful in handling little valves. 
This form of valve machine is capable of 
turning out excellent seat surfaces owing 
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to the great rigidity of the mechanism 
which attaches it to the valve, which, by 
the way, need not be removed from the 
piping when reseating is necessary. Three 
steps are provided on the internal jaws 
of the chuck, which are threaded to suit 
the bonnet openings. To ensure still 
smoother carrying of the stem, the sleeve 
in which it runs is split and fitted with 


. a taper thread and nut wherewith all the 


lost motion is taken up and the cutting 
tool made to run without even the sign 
of a chatter. The conical reamer shells 
are threaded to fit the bonnet of a valve. 
The disc is then fed down by the hand 
wheel and screw, and rotated therein un- 
til the seating edge is brought to the re- 
quired degree of perfection. 

Another set, the Morse and Dexter ma- 
chine, by the same maker as above, is 
shown by Fig. 6. In this machine the 
conical cutter is dispensed with and a 


FIG. 7.— IMPROVED MORRE VALVE RESEATING OUTFIT. 


possible, this type will be here described 
as belonging to the “filing” or “milling” 
valve tools. 

Fig. 5 represents what is known among 
engineers as the “Morse and Dexter” ma- 
chine. It is put on the market by the 
Leavitt Machine Company, Orange, 
Mass., and is made in several forms, as 
shown by the succeeding engravings. As 
shown by Fig. 5, there is a tool which 
may be centered in the bonnet opening 
by means of a three-jawed internal 
chuck, and the seat ground by a positive 


small screw-driven slide nut carries a 
tool and is set at the proper angle to cut 
down the edge of a disc. 

A horizontal machine, with a frame 
made of round steel, carries the disc 
turning device, and can be adjusted to 
almost any size of disc. Two internal 
chucks come with one of these machines. 
The slide rest tool, cutting at but a sin- 
gle point, reduces the irregularity of the 
disc without the possibility of springing 
the stem under heavy pressure, thereby 
turning out the best possible results. 
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Bushings for attaching different sized 
valve discs are also provided, as shown 
in the illustration. 

Still another Morse“ outfit is prepared 
by the Leavitt Company, as shown by 
Fig. 7. This will dress both flat and 
bevel seats and discs from one-fourth to 
six inches in diameter, and the univer- 
sal cut” principle is used. The narrow 
parallel segment cutters, with cutting 
teeth at both ends, are employed, as 
described elsewhere in this article. 
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FIG. 6.—MORSE AND DEXTER VALVE MACHINF. 


In this tool the bonnet, with contained 
stem, is screwed into a circular frame 
which carries three bevel cutters ar- 
ranged like the jaws of a chuck, and by 
revolving the chuck ring by means of a 
spanner, thereby enables any size of disc 
to be turned up, a set of bushings being 
supplied for the very smallest bonnets. 

A very simple, yet efficient form of the 
Dexter tool is shown by Fig. 8. In this 
the discs are chucked in the same tool 
which is used for turning up the seats. 
A circular frame carries the cutter, said 
frame being screwed into the vise when 
in use for cutting discs. When a flat diso 
is to be recut, the holder, 5, is put on. 
When seats are to be cut the tool is re- 


— 
FIG. 8.— DEXTER'S DISC CUTTER. 


moved from the circular frame, a cutter, 
3 or 4, is put in place of the disc and the 
device is fastened into the bonnet opening 
by means of the internal chuck already 
described. 

A form of chuck is shown at 10 for use 
in attaching check discs and some other 
peculiar forms of valve discs. 

By a recent improvement in this form 
of cutter greater stability has been given 
to the disc when in process of being cut, 
particularly when some of the “loose” 
discs are used. 
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A SIMPLE COAL HANDLING EQUIPMENT. 


BY J .MES F. HOBART. 


A coal handling machine which ¢s in 
operation on South Street, New York 
City, a short distance north of Fulton 
Ferry, seems to contain several points 
of considerable value to power station 
managers. This device is a self-con- 
tained power hoist, yet it is portable and 
easily managed. One man can run the 
hoisting engine and attend to the crane 


FIG. 1.— FIL ING THE SHOVEL. 
FIG. 3.—HOISTING A SHOVEL FULL. 


manipulation, which is almost automatic 
in its action, there being but two chains 
to pull, the boom or yard taking care of 
itself. But one other man besides the 
engineer is necessary, and he attends to 
placing the shovel in the canal boat, see- 
ing that the shovel, which is self-loading, 
and is shown in the act of filling in Fig. 
1, does not get cramped against the side 
of the canal boat or jammed against a 
vessel’s bulkhead or side. 

There is nothing novel about the 
shovel. It is of the self-filling variety 
and nothing need be done to it except 
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when a boat is nearly empty. Then it 
is quicker to shovel up by hand the few 
lumps of coal that remain, although they 
can be almost all picked up by the big 
shovel if the operator is satisfied with the 
few lumps of coal at a time which chance 
to be immediately under the shovel when 
it strikes the bottom planking. 

Fig. 2 shows the shovel filled with coal. 
It has closed and is ready to be hoisted. 
An old sail is shown in the foreground 
which is stretched between the boat 
hatchway and the dock, to catch any 
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pieces of coal which may chance to fall 
out of the shovel. 

Fig. 3 shows the whole machine, the 
hoisting engine being enclosed in a 


- house which is mounted on wheels, al- 


though in this case it has been raised 
considerably by blocking under the 
wheels. This, however, is unnecessary if 
the pile of screenings be kept well 
cleaned away, so that a wagon body can 
go under the screen without trouble. The 
shovel is shown filled and in the act of 
being hoisted, and when it reaches the 
boom, or yard, the latter swings up to 
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a vertical position, being pivoted at the 
bottom for that purpose. 

The action of the boom is thus entirely 
automatic. When fully raised it inclines 
a very little from the vertical, just 
enough in fact so that it will be sure to 
fall when the hoisting chains are slacked 
off on the drum. That portion of the 
truck frame which lies forward of the 
boiler is planked up in the form of a 
hopper, which will hold about eight or 
ten tons of coal. At the bottom of the 
hopper a sliding door is arranged through 


FIG. 2.—SHOVEL SELF-FILLED. 
FIG. 4.—DUMPING SHOVEL INTO CART. 


which coal may be drawn directly into 
a cart, or into an elevator or conveyor, 
as may be necessary. When used by a 
coal dealer and several kinds of coal are 
to be handled, it is necessary to have 
several chutes, as shown on the ground 
in the foreground. These chutes are de- 
tachable and are readily removed. The 
bottom of the chute is covered with wire 
netting, different sizes of mesh being 
used to screen out the fine coal and dirt, 
a pile of which is shown on the ground. 
Fig. 4 shows the completion of hand- 
ling a shovel full of coal, the load having 
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been dropped into the chute, and being 
shown in the engraving in the act of 
running through the screen chute into a 
cart, to be teamed away. 

Once the bucket and boom have been 
hoisted to the end of their travel, it is 
only necessary to let go the loading 
chain and the shovel spills its contents 
without further manipulation. There is 


a cart loading chute on both sides of the 


hopper, and the engraving shows an- 
other team on that side also. A complete 
cycle of operations can be gone through 
with in about 45 seconds, although 60 or 
even more can be spent to advantage 
when there is no great occasion for the 
highest working capacity. 

As stated, this rig, or a modification 
of it, would prove of considerable value 
in central station or power house work, 
and a machine of this kind could be ad- 
vantageously built upon a car body and 
fitted with a pair of motors in place of 
the steam engine here employed. Not 
only would this arrangement be valua- 
ble for handling coal, but it would do 
great work with ashes, or in ordinary ex- 
cavating, between or alongside street 
railway tracks. In such cases the earth 
could be loaded directly into carts or 
chuted into cars placed upon the other 
track alongside. If desired, the boom 
could be fitted to swing, thereby uniting 
the virtues of a coal hoisting machine, 
a steam shovel and a dredging machine. 
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A PERMEAMETER FOR SHOP SERVICE. 


BY CECIL P. POOLE. 


The accompanying sketch shows rough- 
ly a design for a permeability testing ma- 
chine which was built by the writer sev- 
eral years ago and was found to be thor- 
oughly satisfactory under conditions of 
shop practice where the more delicate ap- 
pliances commonly used for testing iron 
_ were absolutely unreliable because of dis- 
turbing influence. The machine is, 
broadly, a dynamo having for its magnet 
core the piece of iron to be tested; the 
pole-pieces and armature core are rela- 
tively massive, and the winding, of 
course, is calculated to give convenient ra- 
tios between exciting current and mag- 
netic flux. 

The pole-pieces were 5 inches square. 
with the edges rounded off to %-inch ra- 
dius; the cross-section was maintained 
unchanged up to the air-gap. The bottom 
of each pole-piece or yoke was slotted, 
the slot being 2 inches wide and 1% inch- 
es deep; a foot-piece was provided for 
each yoke, having a central rib fitting 
snugly in the slot and tapering from %- 
inch high at one end to & - inch at the other, 
as shown at the left of the sketch, giving 
the slot in the yoke an inclined floor. The 
yokes were bolted to a heavy wooden 
base, the bolts passing through the foot- 
pieces just described, so as to make their 
position relative to the yokes permanent. 

The test piece was 2 inches wide, fitting 
within the yoke slots snugly; 27/64-inch 
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thick and 15 inches long. The distance 
between the sides of the yokes was 6 


"inches, and the exciting coil was 4 15/16 


inches long over the heads, so as to be 
easily removable. The test piece was 
clamped firmly against the surfaces of 
the yokes forming the upper wall of the 
slots by means of wedges driven in at 
each end, as indicated by dotted lines; 
these did not need to be driven hard 
home by any means, a couple of light taps 
with a machinst’s hammer, after being 
pushed in as far as possible by hand, be- 
ing sufficient. 

The armature core was 6 inches in di- 
ameter and the radial depth was 14 inch- 
es; the net axial length was 4 inches, giv- 
ing a cross-section of 10 square inches. 
Fibre end rings were used to fill out the 
length of armature necessary to put the 
clamping rings (of composition metal) 
beyond the reach of the fleld, and the ar- 
mature was wound, ring fashion, with 
three layers of No. 13 wire, 375 turns per 
layer, giving a total of 1125 turns. The 
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direct-reading. An ordinary Weston volt- 
meter was used, having a range of 150 
volts, but it would have been more con- 
venient, obviously, to use an instrument 
of lower range with a wider scale. 

The armature was driven by a small 
plating machine used as a motor and sup- 
plied from two storage cells, a liquid rheo- 
stat being used in series with the arma- 
ture for regulation as the e. m. f. of the 
cells became lower; the speed was care- 
fully taken four or five times for each 
test, with a portable tachometer, and the 
value ascertained originally to be the 
proper one was, of course, secured before 
testing. 

The machine was calibrated, so to 
speak, by using a “standard” piece of 
wrought iron, the permeability curve of 
which had been previously determined by 
several ballistic galvanometer tests, and, 
although this piece was religiously pre- 
served and the machine frequently tested 
with it, it was never found to vary from 
the results originally obtained. 


— -a m — - - 7 


Fa 5 


-=- 


7715237785775 ; 
KAP ETANTE O NTT ‘! 
J % 


| 


ainn: 
10 6% 


9 
2 


‘ 
* 


PARTS OF A PERMEAMET ER. 


length of each air gap was % inch; the 
core was smooth. 

The exciting coil was 45% inches long, 
net, and wound on a bobbin of very thin 
brass, the interior of which measured 
2 1/16 inches by 15/32 inch, the clearance 
being just enough to permit it to slip 
over the test piece readily. The coil con- 
sisted of No. 12 wire wound in two layers 
of 50 turns each, so that each ampere of 
exciting current gave 100 ampere-turns. 
This coil was excited from a storage cell 
capable of a discharge rate of 30 amperes, 
less than 2 volts being required at the 
highest magnetic densities. The magnetic 
circuit (beyond the test piece) required 50 
ampere turns per 1000 gausses density in 
the test piece, so that it was a simple 
matter to deduct from the total exciting 
force (in ampere-turns) that portion used 
elsewhere than in the specimen. The 
speed of the armature was 1017 revolu- 
tions per minute, at which speed a volt- 
meter connected to the brushes indicated 
1 volt for each 1000 gausses in the test 
piece, making the apparatus practically 


The reason for using a test piece of 
rectangular cross-section and lapping the 
ends was that the machine could be used 
for testing sheet iron, the sheet being cut 
into strips of the proper length and width 
and enough of them bundled together to 
make the requisite thickness. For test- 
ing solid metal only it would have been 
more desirable to make the test bar 
round and only 5 inches long (or 4 31/32, 
to slip easily between the yokes). Firm 
contact at the ends could have been se- 
cured by means of a tightly fitting plug, 
screwed through one yoke so as to butt 
against the end of the test piece. Then 
the exciting force could be expressed in 
ampere-turns per inch of length, where- 
as with the rectangular test piece the per- 
meability curve had to be plotted first, 
the abcissae being in ampere-turns in- 
stead of in terms of H. It was intended 
originally to thus build the machine, but 
the more universal character obtained by 
making the test piece rectangular out- 
weighed the greater convenience inci- 
dental to the other construction. 
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A SMALL STORAGE BATTERY PLANT FOR 
DOCTORS. 


BY F. E. WOJDFORD. 


As the use of storage batteries for large 
power houses and sub-stations is continu- 
‘ally increasing, their adaptibility for al- 
most every kind of work is becoming 
more and more realized. With their in- 
creased demand, a corresponding increase 
In their quality has been the result, until 
at present, with their high efficiency and 
the flexibility with which they can be 
operated, their use as small auxiliaries of 
electric power has gone far past the ex- 
perimental stage. But while portable 
storage batteries for the use of physicians 
have been on the market for a long time, 
it is only lately that doctors are having 
complete storage battery plants installed 
in conection with their offices to operate 
such devices as may there be used. It is 
not every locality or condition that will 
warrant its use, butin a great many cases, 
as with the one in question, it will prove 
very satisfactory and convenient. As 
nearly every case has its peculiar require- 
ments, which are different in detail, I will 
not try to describe such an installation in 
a general way, but take up the details of 
an individual case. 

In small towns, where the central light- 
ing plant is run only at night, and in 
some places where this is even limited 
to part of the night, the physician who 
wishes to keep up with the times and 
whose success depends partly on the use 
of modern methods and appliances, is 
handicapped in a great degree. If he has 
an examination of the ear, throat or nose 
to make, he must use a kerosene lamp and 
intensifyer or make an appointment for 
evening, in order to have the benefit of 
the electrical appliances for such pur- 
poses. 
and nose can only be performed to ad- 
vantage in the evening in such places. He 
has to use a battery which is expensive 
and cumbersome to heat his cautery 
knives, and is compelled to do many 
things by old methods, which, if electric- 
ity were available at any time during the 
day, could be accomplished in a much 
more successful manner. Nor is this the 
limit of his troubles. If the door bell 
rings and he is called at 2 o’clock in the 
morning, he arises to find he cannot turn 
on a light or that the light is unusually 
dazzling from an extremely high voltage, 
the outcome of a nap on the part of the 
attendant at the lighting station. 

In some towns the lighting plant is shut 
down at midnight or 2 o’clock every morn- 
ing. Such is the case with the physician 
who has made use of the storage battery 
plant under consideration. His house and 
office are supplied with electricity from 
dark until 2 o’clock A. M., a time which 
it might almost be said in his profession 
he needed it least. After making a thor- 
ough canvas of the appliances he wished 
to operate and the results he wished to 
obtain, it was decided that a small storage 
battery plant for this particular case was 
the most desirable. 


Delicate operations of the throat 
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Very good lamps can be obtained on the 
market that will give from sixteen to 
twenty candle-power at 30 to 38 volts. As 
these lamps, which are placed in the of- 
fice, sleeping apartment and on the porch, 
are the appliances requiring the highest 
voltage, this determined the number of 
cells required. Sixteen cells were accord- 
ingly selected and arranged to be con- 
nected in series direct to these lamps 
when otherwise not in use. 

As the heating of the cautery instru- 
ments requires the greatest amount of 
current in the list of physicians’ instru- 
ments, it is the current used here that de- 
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shown in Fig. 1. With the switches open, 


as shown, the battery is connected di- 


rect to the lamps in office, bedrooms and 
on the porch. Everything in connection 
with the battery and medical apparatus 
is operated from the cabinet switchboard, 
which is placed in the office and as near 
to the batteries as was possible, to save 


‘wiring. The battery is charged by clos- 


ing the switch at the top of the figure, 
which connects it through the resist- 
ance, R, to the 110-volt lighting circuit. 
The resistance coil, R, is made to carry 
the same amperage as one of the lamps, 
to prevent the lamp from burning out 
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FIG. 


termined the size of each cell. The size 
of each cell is such that eight of them 
will heat the heaviest cautery knife, leav- 
ing the other eight to operate such in- 
struments as might be in use at the same 
time. Each cell is capable of discharg- 
ing eight amperes, consequently this bat- 
tery of eight cells connected in multiple 
series, two in each series, will discharge 
32 amperes at four volts, and for a short 
period of time still more current without 
injury. 

The connections of the apparatus are 


1. 


should it be turned on during the time of 
charging. In case two or more lamps are 
turned on at such a time, the battery will 
discharge into the line, thus keeping them 
to their full brilllancy. When the switch 
is closed to charge the batteries, it also 
cuts off all the medical apparatus at the 
switchboard, thus preventing its being 
damaged by the 110-volt current. 

The cell being appreciably large for the 
small amount of current it has to furnish 
for the lamps, has its advantage in this 
direction, as well as for use with other 
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appliances, as it is discharging below its 
normal rate, which lengthens the life of 
the cell, and its charging is consequently 
less frequent. And while its size must be 
such as will meet the demands upon it by 
the cautery instruments, the current thus 
used is for such a short period of time 
that this discharge is ineffective upon its 
capacity. It has, therefore, been found 
that while the size of these cells is barely 
sufficient to meet their heaviest require- 
ments, their use in the doctor’s office is 
very successful and practical. 

When the instruments connected to the 
switchboard are in use the battery is 
placed in connection, as shown at B, Fig. 
1. The eight cells on the left supply cur- 
rent for the cautery knife alone. The 


cautery terminals, together with its rheo- 
stat, are shown on the left. The rheostat 
has 32 steps graduated to control the cur- 
rent from zero to five volts, making it 
possible for a variety of instruments to 
be heated from these terminals. 

The eight cells on the right are left in 


series, as shown, their current being con- 
ducted through the rheostat shown on the 
right to the lower pair of terminals. From 
these terminals can be operated a physi- 
cians’ mouth lamp of one-half candle- 
power, also a head lamp of fourteen can- 
dle-power, and other lamps of the minia- 
ture type used in examinations and oper- 
ations. This rheostat has a wide range 
of resistance and is also adapted to grad- 
uate the pressure of the current delivered 
to the induction coil from zero to sixteen 
volts. This induction coil is shown above 
and to the right in the figure. The sec- 
ondary leads are conducted to the patient 
through the upper pair of terminals. 
These instruments are always operated 
from the eight cells to the right, and 
when the battery is connected, as shown 
at B. Their operation is, therefore, never 
affected by the cautery current. 

The changing of the battery connec- 
tions from A to B is accomplished with 
the apparatus shown in Fig. 2. A and B 
are sections of the conductors whose ter- 
minals lead up to the cautery side of the 
switchboard. Immediately under these 
copper strips, which form the main con- 
ductors, are five pairs of brass springs, C 
and D, screwed to the fibre strip, E. 
These brass springs are connected to 
the terminals of each series of two cells 
and each forms the arm of a switch. By 
their own weight they make a contact 
with the copper strips, F, which are four 
in number, thus connecting the whole bat- 
tery in series. By closing the switch, P 
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(Fig. 1), the magnet, M, is supplied with 
current at 32 volts. The magnet conse- 
quently gives a strong pull, raising the 
springs, C and D, which press against the 
conductors, A and B, thus putting the bat- 
tery in the connection shown at B, Fig. 1. 
The magnet of the apparatus is now sup- 
plied with current at four volts, which is 
sufficient to hold the springs in a good 
contact with the conductors until the 
switch, P, is opened, when they will be re- 
leased by the magnet and again drop, put- 
ting the battery in series. The fifth pair 
of springs, C and D, by this same action 
throw the battery into the two sections of 
eight cells each. 
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The Corrosion of the LeadIng-In Wires of 
Incandescent Lamps. 


To the Editor of American Electrician: 

Sir—A short time ago I installed a 
small electric light plant in a plating 
shop to the entire satisfaction of the 
owner, but lately the incandescent lamps 
gave trouble. Frequently one or two 
lamps would go out and not one of the 
filaments was broken. I was finally 
called in to inspect the plant. 

After careful tests and finding all fix- 
tures and wiring O. K., I naturally turned 
to the lamps, and although the filaments 
were intact, every lamp was open. Upon 
smashing one of the lamps I found that 
considerable moisture and fumes from 
the plating baths had gathered in the 
hollow base of the lamp and had partly 
filled the inner tube of the lamp just 
above the seal of the platinum wires. 

This of course formed an excellent 
plating bath on a small scale and elec- 
trolysis soon ate the positive wire clean 
through. I did: not anticipate that so 
much acid could be deposited in the base 
of a lamp, but this shows the importance 
of selecting a lamp with a solid base 
wherever fumes are present. I would also 
suggest that the plaster in the base be 
thoroughly varnished with shellac, to pre- 


vent absorption. 
E. C. MEILLORET. 


Ozone Park, L. I., N. Y. 
— — . — 


I lectrically Illuminated Tower Clocks. 


To the Editor of American Electrician: 
Sir—The subject of clecks is always an 
interesting one to me and illuminated 
tower clocks more so. I have noticed re- 
cent patents on the latter and wish to 
say that I experimented in that line some 
twenty years ago. My plan accomplishes 
three things. It does away with ground 
glass dials, which are expensive. It does 
away with inside lighting. It enables 
the time to be told at a much greater dis- 


431 


tance. I use but three lights on each 
dial, a red one on the end of the minute 
hand, a green one on the hour hand and 
a white. frosted or a yellow one on the 
center post. No effort is made to light up 
the figures on the dial; the time is told 
by the position of the red and green 
lights on the hands as they revolve 
around the white one on the center post, 
just as blind man can tell the time by 
feeling the hands of a watch. I used a 
five-foot dial and had a number of assist- 
ants, mostly boys, strung out in a line 
for half a mile and could tell the time 
within a minute or two at 2,400 feet. The 
lights were changed by an assistant at 
random a number of times, all of us 
keeping a record, the boys singing out 
the time instantly. 

The lamps may also be rigged out on 
light extension pieces, so as to double the 
length of the hands, making the dial ap- 
pear twice as large and, of course, in- 
creasing the distance at which it may be 
seen. I took no patent on this, but give 
it to the world for what it may be worth 

EDWARD ROWE. 

Indiana, Pa. 


— Ginga 


Smoke Consumption and Economy of Fuel. 


To the Editor of American Electrician: 

Sir—I have recently seen the “Advance 
Sheets“ of some consular reports dated 
May 20th, 1899, and the first article is 
headed “Smoke Consumption and Econ- 
omy of Fuel,“ in which Consul General 
Mason of Berlin, Germany, tells about 
what he evidently thinks is a new and 
important system, although it consists 
simply of hollow grate bars carrying to 
the fire a hot air blast. If Mr. Mason 
knew what an egregious ass he made of 
himself in that article, in the eyes of all 
who are posted on boiler furnace systems, 
he would avoid hereafter being quite so 
ready a tool of those who give a new 
name to an old method and then by the 
use of the names and influence of men of 
position seek to fool someone into buy- 
ing a patent which is not worth the paper 
it is written on. 

That so-called “new system“ of Mr. 
Paul Cornelius is in fact a very old sys- 
tem, and, in the nature of the case, not 
at all satisfactory as a smoke preventing 
system, or desirable from the economical 
standpoint in burning bituminous coal of 
any grade. 

The spectacle of one of the Consul Gen- 
erals of the United States looking at such 
an apparatus and gravely recording in a 
“Report” its freedom from smoke when 
burning Coke Dust,“ makes it very clear 
that Mr. Mason’s anxiety to serve his 
countryman has been: taken advantage of 
by a shrewd promoter,“ who seeks to 
catch the gullible capitalist. 

If they succeed in getting the govern- 
ment of Sweden to pay any considerable 
sum for what Mr. Mason styles, in parrot- 
like form, the “Swedish patents,” that 
will be a double-header sale, for both the 
patent and the people of Sweden will be 
sold. A. L. HARRISON. 


432 


N 


8 
4 Electrical Cateebism 


832. How much is the pull on a single 
wire carrying current through a magnetic 
feld? 

The pull (measured in dynes) is found 
to be equal to the product of the strength 
of the field (measured in lines of force 
per square centimeter) by the strength 
of the current (measured in the C. G. 8. 
unit, which equals ten amperes) and by 
the length of the wire (in centimeters) 
which is in the magnetic field. Using 
grammes, centimeters and amperes, the 
pull in grammes equals the product of the 
amperes by the number of lines of force 
per square centimenter by the number of 
centimeters length of wire in the field and 
divided by 9,810. Using English meas- 
ures, the pull in pounds equals the num- 
ber of lines of force per square inch mul- 
tiplied by the number of inches of wire 
in the magnetic field multiplied by the 
number of amperes through the wire and 
divided by 11,303,000. 

333. How much is the pull on the 
whole surface of an armature of a motor? 

If the magnetic field is assumed to be of 
uniform density, we may calculate the 
pull on each wire as above and multiply 
by the number of wires on the armature, 
remembering that the current in each 
wire is only half the whole current 
through the armature of a two-pole ma- 
chine, and considering as the length of 
each wire only that part that is on the 
cylindrical surface, neglecting that on the 
ends. An easier method is to consider 
the number of lines of force through the 
armature. The number of dynes pull on 
the surface, measuring in C. G. S. units, 
equals the product of the number of 
lines of force through the armature by 
the number of wires and by the current 
divided by the circumference of the arma- 
ture. The pull measured in grammes 
equals the product of lines of force by 
amperes by number of wires divided by 
the circumference, multiplied by 9810. 
The pull in pounds equals the number of 
wires by the current by the lines of force 
divided by 35,525,000 times the diameter 
in inches. 

834. Give an example of calculating 
the pull on an armature. 

Take the case of an Edison bipolar 
motor taking 80 amperes at 117 volts 
running at 1400 revolutions per minute, 
having 200 armature wires and 2,500,000 
lines of force through the armature, 
which is 6% in. in diameter. The pull 
on the surface is then i 

200x80x2 400,000 
P = ————————- = 200 pounds. 
8.14x6.5x35,525.000 

885. What is meant by torque? 

By torque is meant the pull at. unit 
radius. In metric system it means the 
number of dynes pull at a distance of one 
centimeter from the center or the num- 
ber of grammes pull. In English meas- 
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ures it means the number of pounds pull 
at a radius of 1 in. or of 1 ft. Torque is 
measured in dyne-centimeters, gram-cen- 
timeters, pound-inches or pound-feet. In 
the case of street railway motors it is 
common to speak of the torque exerted on 
the circumference of a wheel 33 in. in di- 
ameter. l 

836. How is the torque calculated? 

The torque in pound-feet equals the 
product of armature wires by amperes by 
lines of force divided by 852,500,000. For 
example, the torque in pound-feet of the 
above machine is 


200x80x2,500,000 
— — —— = 48 pound feet. 
85 3. 500,000 


837. Can the torque be calculated from 
the power taken by the motor? 

It can, roughly. The above machine 
takes 80 amperes at 117 volts, or 9,360 
watts, which, divided by 746, is 12.55 
horse-power; this multiplied by 33,000 
gives 414,150 foot-pounds as the energy 
taken by the motor and given out by it 
‘if there were no losses in the motor. 
Since it makes 1400 revolutions per min- 
ute, the velocity at a radius of 1 ft. is 
6.28 times 1400, or 8792 ft. per minute. 
Dividing the 4.4,130 foot-pounds by this 
velocity gives 47.1 as the pull at the 
radius of 1 ft. This agrees closely with 
the 48 pound-feet of the previous calcu- 
lation. 

338. How can the torque of a motor 
be actually measured? 

The easiest way is to stop the motor, 
remove the belt, attach a spring balance 
to the pulley in such a way as to measure 
the pull at its periphery. Then, using a 
rheostat to control the current, send as 
much current through the armature as is 
taken in regular working, and measure 
the pull on the spring. Another way is to 
elamp a piece of wood to the pulley and 
arrange a platform scales so as to meas- 
ure the downward thrust when the motor 
attempts to start; the scales then weigh 
the pull at a radius equal to the distance 
from the center of the shaft to the point 
where the lever touches the platform. 
There are several forms of transmission- 
dynamometer for measuring the amount 
of power developed by actually weighing 
the difference between the pull on the 
tight and on the loose sides of the belt. 

389. How can the power of a motor be 
measured? 

A prony brake is the most convenient 
method for general use. A simple form 
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A SIMPLE FORM OF PRONY BRAKE. 


suitable for short tests consists of two 
blocks curved to fit the pulley and hav- 
ing a long arm and two bolts, as sug- 
gested in the figure, and two guide pieces 
on each side to keep it from slipping off 
sidewise. The end of the arm rests upon 
a sharp edge, which is supported upon 
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the platform of a scales. The scales meas- 
ure the torque at a radius equal to the 
distance from the center of the shaft to 
the knife-edge. If in a given case the 
pressure is 5 lbs. at the distance of 63 
in., the torque is 315 pound-inches, or 
26.25 pound-feet. 

330. Can the work done by a motor be 
measured by such a device? 

It is only necessary to let the motor 
run and then measure the pressure on the 
scales and also measure the speed. The 
work equals the product of the torque by 
the velocity at that radius. The calcula- 
tions are simplified if the distance is 63 
in., for then the circumference of the 
circle passing through the knife-edge is 
33 ft., so that 1 lb. pressure at 1 000 
revolutions per minute would mean 33,- 
000 foot-pounds, or 1 horse-power. In 
such a measurement it is desirable to 
lubricate the blocks by soapy water or by 
a ham-rind, to prevent jerky action. 

841. Give an example of a test on a 
prony brake. 

Suppose the arm is 63 in. long, the 
pressure is 8 lbs. and the speed is 1400 
revolutions per minute. Then the point 
at the knife-edge would travel 33 ft. in 


each revolution, which at 1 400 per min- 


ute would be 33x1 400, or 46,200 ft., per 
minute. Now, multiplying this by 8 gives 
369,600 foot-pounds work done per min- 
ute. But 33,000 foot-pounds make one 
horse-power, hence dividing by 33, 000 
gives 11.2 as the horse- power. 

842. How can the efficiency of a motor 
be determined? 

Connect an ammeter in series with the 
motor and a voltmeter across its termi- 
nals, so as to measure the electrical 
energy supplied. Measure the mechanical 
work given out by the prony brake. Re- 
duce both to horse-power ‘or watts and 
divide the work given out by that ab 
sorbed. 

848. Give an example of measuring 
efficiency. 

Suppose the motor measured in No. 340 
takes 84 amperes at 117 volts. The elec- 
trical energy taken is then 84x117, or 
9828 watts, or 18.2 horse-power. Divid- 
ing that delivered by that received gives 
11.2+13.2—0.85, or 85 per cent., as the 
commercial efficiency of the motor at that 
load. 

344. How can the efficiency at different 
loads be determined? , 

By clamping the two blocks together 
more or less tightly, the load may be 
varied, and so the electrical and mechan- 
ical power may be measured for different 
loads. 

345. How can one tell how much 
power a motor is giving out when it is in 
regular service driving machinery? l 

If the motor can be cut loose from the 
regular load and a brake applied, the 
efficiency may be determined for different 
currents as above indicated. Then by 
measuring the current and voltage while 
it is working at its regular load and multi- 
plying by the efficiency of the motor for 
such load, we can determine the power 
being delivered. 
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Queries and 


Answers; 
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Readers of the American Electrician de- 
siring answers to inquiries through this 
department are requested in every case 
to give their full names and Post Office 
addresses. The number of inquiries is 
so great each month that complete an- 
swers to all would fill many pages of the 
American Electrician. A large number 
of these inquiries, such, for example, as 
requests for the size of wire for a given 
motor, are not points of general interest; 
others necessitate a request for further 
data before they can be answered; still 
others are so general in character that 
they can only be answered by the read- 
ing of a book. The publication of all 
these queries and answers would fill these 
pages with much matter of no value to 
the general reader. All questions will 
be, so far as possible, answered by mail, 
and only those bringing out valuable 
points, sufficient in number and length 
to fill this page will be published. Read- 
ers who do not receive a response to their 
queries may attribute it to their failure 
to give a proper mailing address. 


In the experiment of heating an fron rod 
in a bucket of water by electricity, to a red 
or melting heat, what salt is added to the 
water? Does this act chemically, or is it 
just to increase the conductivity of the wa- 
ter? E. T. 

Ordinary common salt or sulphuric acid 
may be used. The action is not chemical, 
the purpose of the salt being simply to 
reduce the resistance. 


Do you have to use two pairs of lamps 
with each pair in series and two grounds for 
a ground detector on the three-wire system? 

E. H. 8. 


No. Use 4 lamps in series with one 
ground between the two middle lamps and 
connect one of the outside lamps to the 
positive and the other to the negative 
main. 


(1) Can an ammeter with a range of from 


zero to 10 amperes be used on a primary cir- 
cuit of 1000 volts and read accurately? 


(2) If you cut a voltmeter in a circuit 
ahead of the ammeter, will you get the cur- 
rent through the voltmeter and will it have 
any effect upon the reading of the voltmeter 
and vice versa? 

(3) How can I find the current that a mo- 
tor takes, horse power, voltage and speed 
being given? A. C. R. 


(1) Yes, if it is built for alternating cur- 
rent. (2) The ammeter will not indicate 
the current going through the voltmeter, 
but the latter is, as a rule, negligible, ow- 
ing to its small amount. The ammeter 
will have no effect upon the reading of 
the voltmeter, nor vice versa. (3) Multi- 
ply the horse-power by 800 and divide by 
the voltage. 

Will you give the rules in designing trans- 
formers for the size and amount of wire? 
I have a number of old transformers to re- 
wind and wish to change the secondary volt- 
age from 52 to 104 and from 52-104 to 104-208. 


What is the effect of using transformers 
wound for 125 cycles on 60 cycles? Can you 
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give me the name of a book covering the 
above in a practical manner? E. L. E. 


To double the voltage of the low ten- 
sion side of transformers the number of 
turns in the secondary should be doubled. 
The cross-section of the wire will then 
have to be reduced at least 50 per cent., 
which is 3 numbers on the Brown and 
Sharpe gage, and as a rule somewhat 
more, owing to the greater amount of in- 
sulating material. Thus, if the original 
size of wire in the secondary is No. 8, to 
get double the voltage it will have to be 
rewound with practically No. 12 wire, 
using twice as many turns. Transformers 
built for 125 cycles can be used on 60 
cycles. See the American Electrician, 
May, 1899, page 225. A good book on 
transformer design is Haskin's Trans- 


formers, their Theory, Construction and 


Application.” Price $1.26. 


Suppose I had a switchboard containing 
several circuits and that I found I had a 
heavy ground or short circuit, what would 
be the best way to determine on what circuit 
or where the ground is? Assuming I had 
ground lamps on switchboard and also not 
having them. Should I first try the gen- 
erator for a ground, and not finding it on 
the machine, should I then try each circuit 
separately with galvanometer or voltmeter? 
By trying each circuit separately and hav- 
ing ground lamps, could I tell it on the 
ground lamps? J. B. F. 

If each circuit is separately fused the 
location of a short circuit can be deter- 
mined by the fuses which blow. In case 
of a ground proceed, as you have indi- 
cated, trying the ground lamps first with 
the machine alone in circuit and then add- 
ing the various feeders until the ground 
is indicated. In case you have no ground 
lamps on the board you can temporarily. 
rig up a pair connected in series across 
the mains with their center connected to 
ground, cr you can use a voltmeter, con- 
necting one of its terminals to the ground 
and connecting the other terminal first to 
the positive main and then to the nega- 
tive. If the voltmeter shows no voltage 
on either line there is no ground. If it 
shows full voltage when connected to the 
positive line the negative is grounded and 
if it shows full voltage when connected to 
the negative line the positive is grounded. 

I have a small wheel-break interrupter run 
by a motor to connect with the primary of a 
l-in. spark induction coil. It is 3 in. in dliam- 
eter and is made to give 50 interruptions per 
revolution. No insulation is used except air 
insulation between the breaks. One of the 
terminals connects with the shaft, the other 
with a copper strip pressing on the wheel. 
Now, with the common vibrator interrupter 
I can get the longest spark, while with the 
wheel I only succeed in getting a much 
smaller one in spite of more pressure in the 
primary and increased interruptions. In fact, 
I can place my hand on the secondary ter- 
minals without much pain. Can you tell.me 
what the trouble is? E. H. 

The trouble is undoubtedly due in large 
part to the increased rate of interruptions. 
The current does not get time to get well 
started in the coil each time the circuit is 
made before it is again interrupted. The 
counter electromotive force of self-induc- 
tion chokes back the current when the 
circuit is first made, and it takes per- 
haps one-tenth of a second for the cur- 
rent to reach approximately its full 
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strength. You do not state the speed of 
your wheel, but if it gives 50 interrup- 
tions per revolution and runs at 300 r. p. 
m. it will give 250 breaks per second. If 
the make is the same length as the break 
the current will only have 1/500th part of 
a second to build itself up in the coil, 
which is altogether too short a time. The 
wheel should be run at a very low speed. 
Its contacts should also be shunted by a 
condenser, just as is the ordinary vibrator. 

I have a small motor used to run on 110 volt 
Arcults. The fields are shunt wound and the 
armature is a smooth drum core with 12 sec- 
tions. I wish to make it run on alternating 
current. Would I be able to do so by hav- 
Ing two collector rings attached to opposite 
sections of the commutator; would it be 
self-starting, and would it still run on direct 


current without disconnecting rings? 
M. N. 


Your motor will work as a synchronous 
machine on alternating current circuits if 
you can run it up to the proper speed. 
Assuming that it is a bipolar motor, its 
speed must be 3600 r. p. m. for, 60 cycle 
current and 8000 r. p. m. for 133 cycle 
current. It would still run on direct cur- 
rent without disconnecting the rings and 
would serve also as a rotary converter to 
change direct into alternating current, or 
vice versa. Its alternating voltage would 
be about 78 volts. It would not be self- 
starting and would have to be started by 
direct current or by external mechanical 
means. If it cannot be run at this high 
speed, there is no practical means of mak- 
ing it operative on alternating current 
unless it has a laminated fleld, in which 
case it can be rewound as a series motor 
and used with a. c. supply, but will only 
give an output considerably less than that 
as a direct current motor. 


(1) How can I test the core loss in trans- 
formers? 

12) On what does the voltage, amperage 
and light giving power of incandescent 
lamps depend? 

(3) What are arc light carbons made of? 

(4) In what way do series incandescent 
lamps differ from those intended for parallel 
use? ` 

(5) In electrical work, what is the use of 
a condenser? V. M. 

(1) Obtain an alternating current watt- 
meter capable of measuring the core loss, 
which is about 3 to 5 per cent. of the 
rated capacity of the transformer, i. e. for 
a 20-light or 1 kw. transformer the core 
loss will be about 30 to 50 watts. The 
core loss can be measured on the second- 
ary circuit, the primary being disconnect- 
ed. (2) Upon the cross section, length 
and specific resistance of the filament. (3) 
See “American Electrician,” June, 1899, 
page 295. (4) Series incandescent lamps 
have filaments much thicker, shorter and 
of a great deal lower resistance than mul- 
tiple lamps, as they are designed to work 
on lower voltages, generally only 20 to 30 
volts. They could be worked in parallel 
on these low pressures if it were desir- 
able. (5) Condensers are used sometimes 
on alternating current circuits to com- 
pensate for lagging currents. In telephony 
they are quite genetally used to let pass 
alternating, but choke back direct cur- 
rents, and in telegraphy they are used to 
balance duplex systems for line capacity. 
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THE MERSHON COMPENSATOR. 


Many central station engineers, who are 
familiar with or even use the Mershon 
compensator for obtaining correct volt- 
meter indications on alternating current 
circuits, find it difficult to understand 
thoroughly how the instrument works or 
why it gives such correct results on loads 
of any magnitude or any power factor, 
doing away entirely with the need of 
pilot wires. The writer thought he knew 


FIG. 1.—SIMPLE CIRCUIT WITH NO SERIES 
TRANSFORMER. 


its principle, but when asked recently 
about it found he could not explain it 
properly and improved the opportunity to 
look up the patents, No. 551,982 and No. 
571,839, issued to Mr. Ralph D. Mershon, 
covering the principle of this ingenious 
device. An explanation of the instru- 
ment in its two most simple forms may 
be given in untechnical language as fol- 
lows: 

Referring to the diagram shown in Fig. 
1, G is the generator supplying a load, 
L, which may consist of motors or arc or 


L 


FIG. 2.— CIRCUIT WITH SERIES TRANSFORMER 


incandescent lamps supplied through 
transformers. c is the instrument trans- 
former designed to supply only the volt- 
meter, VM, and the purpose of the com- 
pensator is to make the voltmeter indi- 
cation proportional to the pressure at the 
load center instead of at the generating 
station. In order to do this the compen- 
sator must subtract from the pressure 
upon the transformer, c, a_ certain 
amount proportional to both the ohmic 
and inductive drop in the lines and in 
step therewith, and this must be done 
whether the current in the lines is in step 
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FIG. 8.— ARRANGEMENT COMMONLY USED. 


with the electromotive force, lagging be- 
hind it or leading ahead of it. The ar- 
rangement indicated in the upper dia- 
gram is very simple. 

Assuming that the machine is a 2000- 
volt generator and the transformer, c, has 
a ratio of 20 to 1, the normal scale read- 
ing of the voltmeter being 100 volts, then 
the proper drop is introduced by insert- 
ing at b an artificial resistance equal to 
1/20 the total resistance of the line or 


AMERICAN ELECTRICIAN 


feeder and at a an artificial inductance 
equal to 1/20 the total inductance of the 
line or feeder. The circuit from the in- 
strument transformer, c, to the voltme- 
ter, VM, is passed through this resistance 
and inductance. When there is no load 
upon the line the small current given to 
the voltmeter will occasion no percept- 
ible drop in this resistance and induct- 
ance, but as the main line load rises 1/20 
of the main line drop occurs in this resist- 
ance and inductance and is subtracted 
from the voltage of the secondary of the 
instrument transformer, c. Thus, if the 
generator pressure is 2000 volts and the 
drop 100 volts, the drop in a and b will be 
5 volts, which will be subtracted from 
100 volts at c, giving the voltmeter 95 
volts, exactly equal to what would be im- 
pressed upon lamps connected to a 20 to 1 
transformer at L. It will be noticed that 
if the current in the main line lags be- 
hind the impressed electromotive force, 
thus increasing the reactive drop, it will 
do the same in a and b, increasing the 
effective drop in the path of the voltmeter. 
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the secondary system at all times, even 
with heavy lagging currents. 

There are many other possible arrange- 
ments of the circuits for accomplishing 
the same purpose, but of them all the 
Westinghouse Electric & Manufacturing 
Company prefers to use commercially that 
indicated in Fig. 3. Here again, G is the 
machine supplying the load, L and c is 
the instrument transformer for the sta- 
tion voltmeter, VM. The inductance, a, 
and resistance, b, are in this case inserted 
serially in the high tension circuit and 
their drop is introduced into the volt- 
meter circuit by means of two small trans- 
formers, e and d. As the inductance, a, 
is wound on an iron core, this core is 
used as that of the transformer of which 
the inductive winding, a, becomes the pri- 
mary. The primary of d is shunted 
around the non-inductive resistance, b, its 
secondary being connected in series with 
the secondary of.the inductive transform- 
er, e, as well as the instrument transform- 
er, e, and the voltmeter. The transform- 
er, e, has an open magnetic circuit to in- 


FIG. 4.— FRONT AND REAR VIEWS OF THE SERIES TRANSFORMERS, OHMIC AND INDUCTIVE 
COILS AND ADJUSTING DEVICES AS ARRANGED FOR SWITCHBOARD USE. 


The diagram Fig. 2 gives the circuits 
as they would be when a series trans- 
former is used in the main line to 
avoid the necessity of connecting the in- 
strument electrically with the high ten- 
sion circuit. In this case the arrange- 
ment is exactly the same except that a 
and b are supplied with current pro- 
portional to and in step with that in the 
main line by means of the series trans- 
former, d. c is as before, the instrument 
transformer supplying VM through a and 
b. The drop in the latter is made pro- 
portional to that in the line by means of 
proper transformer ratios, so that the in- 
strument gives an indication proportional 
to the voltage at the distant end of the 
line. In case of a feeder running to one 
large step-down transformer or even sup- 
plying scattered smaller transformers, the 
Inductance and resistance of a and b can 
be made proportional to both the proper- 
ties of the line and transformer, so that 
the drop of both can be compensated for, 
the instrument giving the pressure upon 


crease the self induction, while d has the 
usual closed core. In this arrangement c 
gives to the voltmeter a pressure propor- 
tional to that of the generator, while e 
introduces into the voltmeter circuit a 
drop proportional to and in step with the 
inductive drop of the line, and d intro- 
duces into the voltmeter circuit an e. m. f. 
proportional to the ohmic drop in the line. 
The result is that the voltmeter indicates 
the pressure at the distant center of dis- 
tribution. 

The resistance and inductance appar- 
atus as made by the Westinghouse Com- 
pany is shown in Fig. 4. Here the non- 
inductive resistance consists of helical 
wire coils of the ordinary form and the 
two small transformers indicated by the 
letters d and e in Fig. 3 may be seen on 
the back of the marble slab. Both the 
ohmic and inductive drops are made ad- 
justable by the rotatable contacts shown, 
so that the instrument can be set at any 
time for the properties of the line to 
which it is connected. 
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THE SCIENTIFIC TREATMENT OF IM. 
PURE BOILER FEED WATERS. 


BY J. H. PARSONS. 


The subject outlined above is one of 
great importance, on account of its per- 
plexity, and hence commands the imme- 
diate and careful attention of every steam 
user. It involves interests sufficiently ex- 
tensive to give it great importance and 
demands the utmost exertions of engi- 
neers towards the solution of its problems 
and the provision of remedies to counter- 
act the evil effects of impure boiler feed 
water. The subject is partly a chemical 
and partly a mechanical one, and so re- 
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der heat, free sulphuric acid is often pro- 
duced in large quantities. After careful 
laboratory tests we can determine how 
much of the acid is formed under heat 
and pressure, how much of the acid will 
unite with the lime and magnesium con- 
tained in the water, and how much will 
remain as free acid. Different reactions 
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It is only by a careful preliminary study 
of the. water used, and by the use of a 
remedy which will precipitate each of the 
scale forming salts contained in the water 
in the form of a non-crystalline or non- 
adhering mud or silt, at the same time 
neutralizing the corrosive elements that 
it is possible to prevent incrustation and 
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Compounds and water purifiers, both Ņ\- 
chemical and mechanical, frequently fail 
to work, for several reasons. Often . the 
steam user expects and looks for too 
much A successful treatment may 
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not be necessarily a complete annihila- 
tion of all troubles. No one compound 
can be made to do work for all waters 
and it is absurd for any one to offer such 
a compound for sale. Even were it pos- 
sible to prepare a standard remedy, the 
dose and form of application would not 
suit all cases. Where lime and magne- 
sium exist in the water in the form of 
carbonates without sodium salts, it would 
be an easy matter to treat the water suc- 
cessfully with a simple remedy. But sup- 
pose the lime to be in the form of a sul- 
phate and the magensium a carbonate, 
with a large excess of the former, the 
treatment could not be a success without 
& more energetic and thorough transfor- 
mation of the salts. Then again in the 
presence of chlorides the magnesium salts 
change to chlorides, which under heat lib- 
erate hydrochloric acid and this acts on 
the metals of the boiler. This condition 
has to be understood, and we must deter- 


FIG. 1.—SCALE FORMED OF SULPHATE OF 
LIME. 


mine whether it will arise when the spe- 
cial sample of water is heated, before a 
formula for a good antidote can be devised. 

In the case of iron pyrites, sulphate of 
copper and sulphate of iron in water un- 
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FIG. 3. — ARRANGEMENT OF TANKS AND PIPING FOR FEED- WATER PURIFICATION. 


require different remedies. The chemist 
must use great care in preparing each for- 
mula. He must use the results of experi- 
ence with boilers with his knowledge or 
chemistry to make the formula a sure, 
economical and safe one. He must not 
put into the preparation anything which 
will of itself decompose into, or form with 
the salts in the water, a troublesome ele- 
ment. 

An analysis of a sample of water may 
be correct, but if misinterpreted or if the 
final results which take place in the water 
under heat and pressure are misunder- 
stood, it becomes a matter of guesswork 
and the remedy, if made, is not a scien- 


FIG. 2 —A TUBE FILLED WITH CARBON- 
ATES. 


tific one, but a conglomeration of half a 
dozen, often more, ingredients sent out 
with the hope that some one or two in the 
lot will hit the nail on the head or do the 
work required. 


corrosion. By this method of treatment 
the rapid deterioration of the metallic 
sheets of the fire surfaces of the boiler 
and the danger of explosion are lessened. 

Fig. 1 shows a scale formation composed 
largely of sulphate of lime. Fig. 2 shows 
a scale formed from magnesium carbonate 
and from magnesium sulphate. 

For waters very heavy in salts of lime 
and magnesium (sulphates and carbon- 
ates), silica, fron and salt, the writer 
would recommend a treatment to secure 
the precipitation of scale forming silts 
and neutralizing corrosive elements with- 
out the aid of heat, a precipitating tank 
being used. 

When properly treated, generally 85 per 
cent. (often more) of the scale forming 
salts can be precipitated and all of the 
corrosive elements neutralized before the 
water reaches the boiler. By doing this 
properly and drawing the precipitate out 
before feeding to the boilers, the trouble 
universally experienced when using im- 
pure feed water can be prevented. 

There should be two tanks, each hold- 
ing about the day’s supply. The water 
from the first, or precipitating tank, after 
being treated with our remedies, may be 
run into the second, or supply tank, and 
from this fed to the boilers, while the 
first tank, filled again, is being treated 
and settled for the next day’s supply. The 
waste pipe with stop valve should be 
placed in the lower extremity of the tank. 
One tank will answer if the supply water 
is drawn from it after the precipitate has 
had time to settle and has been drawn off. 
The illustration shows a plant erected by 
the J. H. Parsons Chemical Company of 
1509 Masonic Temple, Chicago, III., capa- 
ble of treating waters from 600 gns. of 
total solids per gallon down to 25 gns. 
per gallon, the remedy being made to suit 
each water after the analysis is made. 


436 


THE BRUSH MULTI.CIRCUIT ARC 
DYNAMO. 


In the course of the first ten years’ de- 
velopment of series arc lighting, the size 
of generators gradually increased from a 
few lights up to 65 lights, requiring ap- 
proximately 3000 volts from the dynamo 
to operate the circuit. At this point the 
building of larger arc dynamos was 
checked for the want of better line insu- 
lating materials. These, however, were 
found by a few electric light companies, 
and during the years of 1893 and 1894 the 
Brush Electric Company brought. out its 
125 light arc dynamo, 6250 volts, 9.6 am- 
peres, 500 r. p. m., known originally as 
No. 9, and later as No. 11. The compa- 
nies had much trouble in introducing 
these machines, due to the poor line in- 
sulations upon which many of them were 
operated, causing many burn-outs and 
troubles on the circuits. What was de- 
sired was a machine on which a larger 
number of lamps could be operated with- 
out increasing the potential in proportion 
to the number of lamps run. The multi- 
circuit arc generator filled this want. 

The Brush arc generator was particu- 
larly well adapted for the multi-circuit 
system of arc lighting, the armature being 
constructed in a sense as though it were 
several separate and distinct armatures 
or generators, each taking its share of the 
load, so that they could be readily divided 
up. In single circuit machines the sepa- 
rate armature divisions are connected di- 
rectly in series with each other and all 
the lamps in one series, as shown in Fig. 
1, thereby giving the maximum difference 
of potential across the terminals of the 
machine, as illustrated in the curve of po- 
tential gradients, Fig. 2. 

The multi-circuit system, which is cov- 
ered by patents, consists, broadly speak- 
ing, of dividing up the lamp load into sev- 
eral circuits, and interposing the different 
sources of electromotive force, or the dif- 
ferent armature divisions in the Brush 
arc generator, between the different lamp 
circuits all in series. Taking, as a practi- 
cal example of this, the original 125 light 
Brush arc generators with three separate 
commutator rings, generating upon each 
one of these practically 2200 volts, the 
three connected in series will give 6600 
volts between the outside brushes con- 
nected to the armature, and allowing ap- 
proximately 300 volts for flelds, there will 
be left 6300 volts at the machine termi- 
nals. The drop of potential in the 126 
lamps, going around the complete circuit, 
will absorb this voltage, as indicated in 
Fig. 2. 

To employ the multi-circuit invention 
to the best advantage upon this generator, 
the circuit of 126 lamps should be divided 
into 3 equal circuits of 42 lamps each, and 
these interposed between the different 
commutators in the following manner: 

Starting in at the negative terminal of 
the machine, the circuit goes through the 
fields and thence on to the negative brush 
on the first section of the armature, 
through this section and out onto a cir- 
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cuit of 42 lamps; thence it comes back to 
the negative brush on the second section 
of the armature, passes through this sec- 
tion to the positive brush, through a sec- 
ond circuit of 42 lamps, and back to the 


FIG. 1.—CONNECTIONS OF A SINGLE CIRCUIT 
ARC MACHINE. 


negative brush, on the third section of the 
armature, through it and out to the posi- 
tive brush through the third circuit of 42 
lamps, and returns to the negative termi- 
nal of the machine whence it started. This 
arrangement is shown diagramatically in 
Fig. 3. 

It is quite evident that, considering the 
voltage generated in the different arma- 


FIG. 2.— RISE AND FALL OF POTENTIAL IN AN 
ARC CIRCUIT. 


ture circuits as plus, and the drop in the 
different lamp circuits as minus, there 
will be the following voltages around the 
circuit: 

— 300 + 2200 — 2100 + 2200 — 2100 + 
2200 — 2100 = 0. 

The voltage between any two of the 
positive brushes will not be over 300, and 
the same will be true of the negative 
brushes. The maximum difference of po- 
tential under these conditions will be that 
between the positive of the third circuit, 


FIG, 3.—CONNECTIONS OF A MULTI-CIRCUIT 
ARC MACHINE. 


and the negative brush of the first section 
of the commutator, being made up as fol- 
lows: 2100 volts in line, and 300 volts ap- 
proximately in the flelds, making a total 
of 2400 volts. The curve of potential gradi- 
ents for this condition is shown in Fig. 4. 

While the generators which the Brush 
Company was building at the time this in- 
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FIG. 4.— RISE AND FALL OF POTENTIAL IN A 
MULTI-CIRCUIT LINE. 


vention was made are perfectly applicable 
for multi-circuit running from a scientific 
point of view, from a commercial point of 
view they are not particularly well adapt- 
ed to it, due to the fact that it ue 
too many small lamp circuits. 

Six thousand volts on arc circuits are 
to-day run in a great many cities, and 
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have been run for a long time, and the ad- 
vantage to be derived from dividing up 
one of the earlier machines is compara- 
tively slight, for the simple reason that it 
increases the cost of the arc circuits, and 
also decreases their efficiency, owing to 
the increased amount of wire, except in 
the case of factory and near-by lighting, 
where there will be no appreciable extra 
cost of construction and the higher vol- 
tage is objectionable. The multi-circuit 
device can for such cases be attached to 
any of the earlier generators. 

The particular advantage to be gained 
from the multi-circuit generator is in the 
station itself, in reducing the number of 
generators required to supply current to 
a given number of arc lights with a given 
maximum voltage, making large savings 
in the power, floor space, belting, attend- 
ance, oil, etc., over many small genera- . 
tors.. Another advantage lies in the oper- 
ation of circuits, due to the fact that it is 
not necessary that the loads should be 
divided equally between the two circuits 
on one machine, but upon machines below 
8500 volts, it may be divided in any man- 
ner desirable between the circuits, the one 
regulator keeping the current constant on 
both circuits. 

In the operation of multi-circuit ma- 
chines, a ground on one circuit or two 
grounds on one circuit will not affect the 
operation of the generator. A bad ground 
upon each of two circuits very seriously 
affects the operation of the multi-circuit 
generator, but in this case the two circuits 
can be readily put in series with the other 
and the machine run as a single circuit 
dynamo. 

The only advantage of operating two 
separate arc generators in series upon the 
multi-circuit plan—as is done in some sta- 
tions—with the loads divided and inter- 
posed between the two would be in the 
case where one of the circuits was larger 
than what a single machine would carry, 
and the other somewhat smaller, the two 
circuits making the full load or less for 
the two generators. A disadvantage of 
this arrangement is the fact that grounds 
upon the two circuits of a multi-circuit 
system or group of machines seriously af- 
fect the operation of the same, besides 
which there is some difficulty in getting 
two automatic regulators to run satisfac- 
torily in series with each other. The best 
plan in such cases is to cut out one regu- 
lator and let the other one care for varia- 
tions in load. 


BREAKING ARC LIGHT CIRCUITS. 


It has been argued against this multi- 
circuit plan that the full voltage of all 
sections of the machine is concentrated 
across any break in the circuit, increas- 
ing the strain on the insulation in case of 
such a mishap. 

There is only one practical way for de- 
termining wthout elaborate apparatus the 
instantaneous voltage upon breaking a 
circuit—namely, the distance which the 
current will jump. The best method is 
by connecting needle points, carefully set 
a given distance apart, across the break, 
and breaking the circuit many times, 


SEPTEMBER, 1899.] 


bringing the needle points gradually 
closer together until the current jumps. 

Fig. 5 gives a curve of the distances be- 
tween needle points and the direct vol- 
tages which will jump over these dis- 
tances. This curve has been arrived at 
after a long set of experiments, very care- 
fully made, in which Brush arc genera- 
tors were loaded up on a resistance and 
lamp load with needle points set at a 
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FIG. 5.—SPARKING DISTANCE OF DIRECT VOLT- 
AGES IN AIR. 


given distance, and the voltage slowly 
raised until the current jumped between 
the needle points. 

With this curve as a basis, tests have 
been made upon breaking a single circuit 
Brush arc machine in the middle of a 
lamp load, the capacity of circuit being 
small. The results showed that the vol- 
tage of the machine terminals would not 
rise 5 per cent. above the maximum vol- 
tage which the machine would give under 
normal operation at full load, and that 
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FIG. 6.—CONNECTIONS OF DYNAMOS FOR 
VOLTAGE TESTS. 


at the break, about 60 to 75 per cent. of 
the normal voltage of the machine would 
appear, the balance evidently being used 
up in lamps and line. The same results 
were found upon breaking the circuit at 
one end. 

Fig. 6 gives diagrams of connections for 
these experiments. Experiments of the 
same nature were carried on with a mul- 
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ti-circuit generator, showing a maximum 
voltage across the break in line, with cir- 
cuits equally loaded, less than 50 per cent. 
above the voltage of one section of the 
generator. 

These results are rather surprising, but 
upon looking into the principles of the 
open coil arc generators it may readily be 
seen that the opening of the circuit in- 
stantaneously places an infinite load upon 
the machine, which draws the point of 
commutation back under the brushes 
and causes the machine to flash, short cir- 
cuiting the armature with no damage, and 
relieving the electrical strain upon the 
line. In other words, the flashing of an 
open coil machine acts very much the 
same as the safety valve on a boiler. The 
officials of the Brush Company have ar- 
ranged to show prospective customers at 
short notice at the Lynn Works of the 
General Electric Company experiments of 
this nature, so that they may be thor- 
oughly satisfied that such is the case. 


THE OIL REGULATOR. 


To get a better control of the current 
strength of the Brush arc machine the 


FIG. 7.—THE OIL REGULATOR. 
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General Electrie Company has developed 
a new type of regulator known as Form 
2,” for use instead of the magnetic clutch 
regulator, until recently in service on 
such machines. The new instrument, like 
the old, varies the resistance of the shunt 
to the series fleld winding and also ad- 
justs the position of the brushes on the 
commutator, and is mounted in the same 
place on the machine, namely, below the 
commutator and in front of the rheostat 
in a cast-iron enclosing case. It requires 
no wall controller. The mechanism con- 
sists of an oil pump driven constantly by 
a belt from the armature shaft and sup- 
plying oil through a two-way valve to a 
rotary piston or vane, the motion of 
which is communicated to the rheostat 
arm and brush-rocking mechanism. The 
position of the valve is determined solely 
by the magnetic pull of the main solenoid 
in the series circuit, the restoring force 
being tbe usual spring. With an excess 


current the valve is displaced in one di- 


rection, admitting oil under pressure to 
one side of the main vane and allowing it 
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to be discharged from the other side, 
while with a current less than normal the 
reverse action takes place. In the normal 
position the oil leaks past the valve ports. 

The chief advantage of the improved 
regulator is the fact that the rapidity of 
its motion is to a certain extent depend- 
ent on the variation of the current from 
normal. Thus, in case of a sudden change 


FIG. 8.—- GENERAL SCHEME OF OIL REGULATOR. 


of load the motion of the regulator is at 
first rapid, and slows down gradually as 
normal current is approached. This 
avoids the hunting or pumping action 
which occurs with a regulator like the 
old clutch, which moves at full speed or 
not at all, and constantly overruns, 
“hitching” the mechanism back and forth. 
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FIG. 9.—SECTION OF OIL REGULATOR VALVE. 


There are obviously in the new regulator 
no sparking contacts and few moving 
parts, the latter being almost entirely in 
the enclosing case and partly surrounded 
by an oil bath. A safety valve is pro- 
vided to relieve the pump from excessive 
pressure. The new regulator may be sub- 
stituted for the former instrument either 
with or without a new rheostat. 
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TURBINE WHEELS FOR DIRECT COUP- 
LING TO ELECTRICAL GENERATORS. 


Unfortunately for the builders of 
hydraulic power plants, the problem of 
designing water wheels and generators to 
run at the same speed so that they may 
be direct coupled is in many instances 
more difficult than that of bringing the 
speeds of dynamos and engines together. 
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it should run at about 300 r.p.m., as lower 
speeds give either very crowded poles or 
an excessive diameter and short axial 
length of the armature and field magnet 
structures. With a head of 40 ft. this 
output could be obtained with a pair of 
30 in. wheels of the type described below. 
If the head is only 30 ft. two pairs of 27 
in. wheels must be used; if the head is 
only 26 ft. three pairs and one single 
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FIG. 1.—VERTICAL SECTION OF VICTOR TURBINES. 


Where the head of water is high, from 
100 ft. up, the problem is an easy one. A 
plain bucket or impulse wheel is generally 
used in such cases and a considerable 
range of speeds in revolutions per min- 
ute, comparable with those in dynamo 
work, can be obtained by varying the 
diameter of the wheel, while a range 
of capacity can be obtained by varying the 
number of jets acting on one wheel, or the 
number of wheels on the shaft. As the 
wheels are narrow, several of them can 
be readily put on one shaft without occu- 
pying much space. 

In case of low heads, turbine wheels 
must be used to obtain any considerable 
power in a given space and the peripheral 
speed of these bears such a definite rela- 
tion to the head of water that a large 
number of revolutions per minute would 
make them of ridiculously small diame- 
ter and power. In case of direct coupled 
engine sets the problem becomes more 
easy in the larger sizes as large dynamos 
can be economically built at common en- 
gine speeds. Single turbine wheels of 
high powers at low heads cannot be built 
to run at dynamo velocities, so that here- 
tofore it has been considered necessary to 
gear a number of vertical shaft turbines 
to a horizontal dynamo shaft running 
along immediately above them. The ad- 
vantages of direct coupling so greatly out- 
weigh this clumsy arrangement that it is 
far preferable in most cases to place a 
number of horizontal shaft wheels in a 
row on one dynamo shaft. 

To illustrate the problem, suppose the 
generator is of 1000 h.p. or 750 K.w. ca- 
pacity. If, as is usual, it is an alternator, 


wheel 24 ins. in diameter must be used, 
all connected on one shaft. 

Direct coupling in such cases necessi- 
tates, as a rule, horizontal shafts, as the 
difference between tail water level and 
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most thorough manner by Mr. A. C. Rice. 
His designs in this direction, as shown in 
a recent patent No. 621,141, are described 
and illustrated below. 

The wheels for which these improve- 
ments were designed are the Victor tur- 
bines, as made by the Stilwell-Bierce & 
Smith-Vaile Company, Dayton, Ohio, and 
the patents covering the improvements 
are assigned to this company. The run- 
ners of Victor turbines are of the inward, 
radial flow type with horizontal axial dis- 
charge, and those for low heads are as a 
rule set in an open fiume of masonry. An 
idea of these parts and the improvements 
in them can be gained from an examina- 
tion of Fig. 1, which shows a vertical 
section through a pair of turbines. A and 
A’ are the runners, the course of the wa- 
ter through them being clearly indicated 
by the arrows. The two wheels are re- 
spectively right and left handed and dis- 
charge into a common central draft tube. 
N and N’ are the guide chutes which give 
the water a tangential motion tending to 
turn the wheels. The gates which con- 
trol the flow of the water and thereby 
regulate the speed of the wheels are of 
the register type, cylindrical and sliding 
directly between the guide chutes and the 
runners, in which position their throt- 
tling of the flow reduces the efficiency less 
at part gate opening than at any other 
position in the flume. 

The solution of the problems outlined 
above, viz., economy of floor space, sup- 
port of all parts in alignment and the 
operation of the gates, is as follows: In 
the first place, the dome cylinder, O, 
which must be provided to receive the 
gate, T, of the left-hand wheel, is con- 
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FIG. 2.—VIEW UF FOUR WHEELS ASSEMBLED WITH GOVERNOR. 


high back water and the maximum height 
of a draft tube is insufficient to place 
Many turbines. The problems of com- 
pactly arranging the wheels so as to econ- 
omize floor space and of coupling them 
together, and supporting them and their 
cases sO as to keep them in accurate 
alignment, as well as of operating their 
humerous speed controlling gates, have 
been solved for one make of wheels in a 


tained within the bulkhead wall between 
the flume and dynamo room, the opening 
in the wall being closed by a steel flume 
head cover, P, bolted to the flume head, Q. 
This economizes in length a distance 
equal to the thickness of the wall. 

The gates, T and T', slide horizontally 
in the dome cylinder, T moving to the left 
and T to the right to increase the flow 
of the water. They are supported on roll- 
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ers, i and i’, running on tracks, n and n'. 
The dome cylinders into which the gates 
move when opened are drained of water 
by means of the pipes, q and q’, so as to 
allow a free movement of the gates. The 
latter are driven back and forth in re- 
sponse to the demands of the governor by 
means of horizontal rods running along 
both sides of the turbines parallel with 
the shaft, which rods are shown in the 
photographic illustration of a group of 
these wheels, Fig. 2. There are two of 
these rods on each side of the casings, one 
rod of each pair being attached to alter- 
nate gates so that the gates of two wheels 
discharging into one draft tube are moved 
in opposite directions. These rods run 
through packing boxes in the flume head 
cover, there being within the flume and 
subject to the action of gritty water, no 
gears or racks or other wearing parts of 
the gate operating mechanism, the whole 
of which is open and free of access in the 
dynamo room. 

The coupling of the shafts is another 
valuable point. The left-hand runner 
shown in the figure is mounted on shaft, 
B, while the right hand is on another sec- 
tion of the shaft, B’, and still another sec- 
tion may be coupled to the right. The 
coupling consists of a split coupling 
sleeve, C, which also is utilized as a water 
bearing on the support, D. This makes 
a greater length of shaft for both the 
bearing and coupling unnecessary. 

The dome cylinder, H, at the right, 
which contains two gates, is bolted to the 
chute cases of the wheels to both sides of 
it, thus keeping them in alignment and 
supporting the whole from the draft 
chambers. The right hand water bearing, 
C', is contained within this dome cylinder 


and is lubricated by water brought down 


from the flume through the strainer, k, 
and pipe, j. 

The whole arrangement is one admir- 
ably combining a simplicity and rigidity 
of the parts with a shaping of each piece 
which makes it easy to cast and simple 
to assemble, with minimum tool work. 
The advantages which the Stilwell-Bierce 
& Smith-Vaile Company obtains through 
these and other improvements particular- 
ly adapt Victor turbines for the driving 
‘of large generators, and in fact make this 
company in many contracts for the de- 
velopment of low heads for large gener- 
ators direct coupled, the only builder 
which can bid under the specifications. 


— —ß—— 


THE PASSING OF THE STANLEY COM- 
PANY. 


A review of the history of the Stanley 
Electric Manufacturing Company was re- 
cently given by Mr. William Stanley to a 
local newspaper, from which the follow- 
ing points have been abstracted: 

The Stanley Electric Manufacturing 
Company started on November Ist, 1890, 


with a capital of $25,000, and shipped its. 


first goods the first of April, 1891. The 
original output consisted of transformers 
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and general fittings for alternating cur- 
rent work, Mr. Stanley being a pioneer 
in this line, having constructed in 1885 
and 1886 the first alternating current ma- 
chinery adapted for the transmission of 
light or power for any considerable dis- 
tance. 

At the time of the first annual meeting 
it was shown that in the first six months of 
actual working time the company earned 
about $7,500. The capital was increased 
to $50,000, and the profit during the sec- 
ond year was $18,000, and during the third 
year $54,000. Afterward the company 
earned $76,000 yearly on transformers 
alone. 

The Stanley Laboratory Company was 
also formed for the purpose of carrying 
on purely experimental work and develop- 
ing and selling the inventions. In this 
company the principal stockholders were 
Mr. William Stanley, Mr. John F. Kelly 
and Mr. C. C. Chesney, the three men 
whose surname initials form the well 
known distinguishing symbols of many 
kinds of electrical apparatus, S. K. C. 
These engineers designed and perfected 
the inductor type of generator, since built 
in great numbers by the Stanley Electric 
Manufacturing Company, and did much 
other pioneer work, especially in alter- 
nating current motor and high tension 
problems. 

Mr. Stanley estimates the total produc- 
tion of alternating current apparatus in 
the United States during the past year 
as follows: Generators and motors, 120,- 
000 h. p.: transformers. 750.000 lights ca- 
pacity; meters, 450,000 lights capacity. 
These three items alone approximately 
represent an investment of $3,000,000, 
while the other items which go to make 
up the alternating current systems easily 
bring the total value of one year’s output 
of alternating current machinery up to 
$5,000,000. Of this amount the Stanley 
Electric Manufacturing Company did a 
business of between $500,000 and $600,000, 
its share of the totai being no greater, not 
on account of its inability to obtain busi- 
ness, but because it was not equipped with 
shops and facilities for any more than this 
amount of work. 


ei ee 


EXHAUST STEAM HEATING. 


After many years of experience on the 
part of quite a number of electric light and 
railway companies in the use of exhaust 
steam for the heating of building in cities, 
the fact seems perfectly established that 
a large measure of economy may often be 
derived from the utilization of this waste 
product. That steam from boilers can be 
successfully supplied for heating and pow- 
er through long lines of pipe laid under- 
ground is attested by more than twenty 
years of direct steam service in cities and 
villages. Upon the-awakening of modern 
electric development whereby central sta- 
tions in nearly all cities and towns and 
have been ereeted, employing tremendous 


- steam boiler capacity, attention was di- 


rected to the waste of an element which 
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could be turned to very practical account 

All steam engineers know that only 
about ten per cent. of the energy of the 
steam supplied by a boiler is utilized in 
the engine and about ninety per cent. is 
wasted in the atmosphere or escapes in 
the hot water flowing from the condenser, 
if condensing engines are used. It was 
readily seen and demonstrated that the 
heat thus going to waste could be distrib- 
uted and sold, and that the demand for 
steam heat in cities was even more re- 
liable than the demand for electricity for 
lighting and for power. Because a com- 
pany was organized primarily to develop 
and sell electric current it does not fol- 
low that it should be prohibited from en- 
gaging in a kindred enterprise which 
could be conducted under the same man- 
agement and at very little additional ex- 
pense, and result in great profit to the 
treasury of the corporation. 

In fact, not to put to use this waste 
product argues a lack of intelligence and 
thrift on the part of a corporation so of- 
fending. Their rivals do not neglect simi- 
lar opportunities, and a comprehensive 
view of the situation would lead to put- 
ting in force the same tactics. The gas 
companies could not live if they allowed 
their by-products to go to waste, and 
many branches of manufacture thrive and 
are enabled to pay dividends out of the 
proceeds from the sale of by-products. 
Then how can an electric company which 
can, as Many companies are doing, pay 
all coal bills at the central station for the 
year out of the sale of exhaust steam dur- 
ing the heating season excuse itself for 
this lack of acumen? 

Some companies are not favorably lo- 
cated to dispose of their steam in this 
way; that is an excuse, but they are pe- 
culiarly unfortunate on this account. 
With new installations it becomes vitally 
important to so locate the power plant 
that a ready market may be found for 
their exhaust steam. Indeed, in many 
cases it is a question whether heating 
from such a station should not become of 
primary importance, and the electric 
lighting or power be made incidental on 
account of being able to utilize only one- 
tenth of the output of the steam appar- 
atus. 

Some have objected to the plan because 
of the small amount of back pressure 
which is necessary in order to circulate 
steam through the underground pipes; 
but this is no objection, if, as may be 
readily made the case, the demand for ex- 
haust steam calls for all that comes from 
the engines. If the revenue from the ex- 
haust pays for the fuel, a difference in en- 
gine economy makes no difference. The 
steam being of a higher pressure becomes 
in addition a somewhat better conveyor 
of heat. 

In whatever light the subject is viewed, 
and where the plant is located favorably 
for steam distribution, as near a district 
containing many office buildings or other 
consumers of large amounts of steam for 


` heating, it would seem that business pru- 


dence would demand this conservation of 
waste products. E 
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Apparatu 
and Appliances ; 


THE TOERRNIG LONG BURNING ARC LAMP. 


Practically the sole cause of the revolu- 
tion in arc lighting by which the enclosed 
lamp is driving out the older form of open 
arc is due to the reduced consumption oí 
carbon and consequent lower cost of trim- 
ming. It is therefore manifest that a gain 
in this direction, other factors remaining 
the same, is a valuable advance. 

The reduced carbon consumption is 
gained solely by checking the access of 
oxygen to the arc. In the ordinary enclos- 
ing globe there is some leakage of the 
gases around the bottle cap, which can- 
not be of one piece fastened hermetically 
to the globe, since it must be free to move 
laterally in order to prevent it from bind- 
ing the carbon and there must be some 
clearance around the carbon to allow the 
passage of irregularities through the 
opening. In many forms the lower car- 
bon comes through the bottom of the 
globe, giving some chance for leakage at 
that point. As this leakage is reduced 
the life of the carbon becomes longer. 

In the new lamp illustrated in Figs. 1 
and 2 a novel arrangement of the parts is 
made to minimize the circulation of air 
into and out from the inner globe. In the 
first place, as in some previous lamps, the 
negative or lower carbon holder is 
brought down within the globe, doing 
away with an opening at the bottom. The 
chief novelty lies in the fact that the bot- 
tle cap is made a part of a long cylin- 
der or tube which is air tight and en- 
closes the whole of the upper carbon. The 
arc enclosure thus consists of the trans- 
parent inner globe fastened tightly to the 


lower end of this cylinder, both carbons - 


being entirely within the enclosure. 

Another factor that tends to improve 
arc economy is the high temperature of 
the inner globe, the light emitted being 
dependent upon the temperature of the 
arc, which temperature,is maintained un- 
der reduced heat dissipation with a corre- 
sponding reduction of the power con- 
sumed. As most of the heat from the arc 
rises and is conducted away by the metal- 
lic upper portion of the enclosing cham- 
ber, this is in the Toerring lamp simply 
surrounded by the series resistance so as 
to keep it hot. 

By these means the carbon consumption 
is claimed to be greatly reduced, the 
maker guaranteeing the lamp to burn 200 
hours under ordinary conditions with 12 
ins. of carbon, the arc being adjusted to 
about 85 volts, and claiming that it has 
burned under the same conditions over 
300 hours. 

The means of trimming and adjusting 
the lamp will also appeal to those who 
use it. With the inner globe removed the 
upper carbon is simply pushed up through 
the lower carbon holder and the clutch 
and into the sheath which encloses and 
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carries current to it. The negative car- 
bon is pushed in after it and is simply 
broken off with plyers if it protrudes be- 


FIG. 1.—THE MECHANISM OF THE LAMP. 


low the holder, no measurement or cut- 
ting to gage being necessary. 
The brass threaded spinning which 


holds the inner globe to the 
cylinder forming the upper part 
of the enclosure is readily remov- 


FIG 2.—LAMP WITH INNER GLOBE LOWERED. 


able with the inner globe, so that the 
lamp may be trimmed when hot. By sim- 
ply lowering the outer globe to the posi- 
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tion shown in Fig. 2, the resistance be- 
comes accessable. 

The rheostant consists of a high resist- 
ance wire laid in a helical groove formed 
on the surface of a porcelain cylinder. 
This construction adds to the head radiat- 
ing surface and permanently holds and 
separates each turn of the wire on a fire- 
proof structure. The resistance is changed 
by clamping a strap about the cylinder, 
and in contact with the wire at any de- 
sired position. i? 

The construction of the regulating 
mechanism is entirely of fire-proof ma- 
terials. The clutch is located within the 
enclosing globe and operated by a double 
magnet, shown in Fig. 1, pulling down- 
wardly on an armature attached to a 
chain running over a small pulley. 

The lamp is short, measuring 26 ins. 
over all and weighing about 18 lbs. with 
the globe. It is made for 110 and 220 volt 
direct current circuits, a 500 volt and se- 
ries lamp being in course of development. 

The lamp was designed by Mr. C. J. 
Toerring, who has had no little experi- 
ence in this line of work with various 
lamp manufacturers, notably the Helios 
Electric Company. The maker of the lamp 
is the C. J. Toerring Company of Phila- 
delphia. 


AN IMPROVED ELECTRIC SOLDERING IRON. 

After many attempts to produce an 
electric soldering iron that would be per- 
fectly satisfactory in every respect, the. 


FIG. 3.— AN ELECTRIC SOLDERING IRON. 


United Electric Heating Company, De- 
troit, Mich., has placed upon the market 


the iron shown in Fig. 3. 


This iron is compact and short and very 
light in proportion to its size, being, in 
fact, much lighter than the ordinary solid 
copper iron of the same size or intended 
for the same class of work. This result 
has been accomplished by the use of 
aluminum in the main body of the iron 
and by making the copper portion no 
more than a tip, instead of the long piece 
required to store heat in an ordinary iron. 

There is no deterioration in the alumi- 
num core, as this metal is not affected by 
either acid or acid fumes, or by heat, as it 
does not oxidize as will brass, iron or 
other metals. The aluminum core is a 
very good heat conductor and is so con- 
structed that the heat generated is con- 
ducted to the copper tips where needed, 
and is prevented from being transmitted 
to the handle by a ventilator placed at 
handle end of the core. This is an im- 
portant feature, as the heat generated is 
concentrated where needed and loss due 
to transmission to undesirable parts of 
the iron or by radiation is small, making 
the iron efficient. The copper tips are 
made detachable and interchangeable, so 
that any size or shape of tip may be used 
on one iron. 

The iron attains full heat in about three 
minutes after the curent is turned on and 
is then ready for continuous use. 
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A STORAGE BATTERY BOOSTER. 
The Bullock Electric Manufacturing 
Company, Cincinnati, Ohio, has recently 
shipped to the La Capital Company, Bue- 
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the sheet metal fastening without the use 
of any wiring. 

On the sheet metal fastening is pivoted 
the switch, which in turn carries one con- 


FIG. 4.—A MOTOR-DRIVEN BOOSTER FOR A RAILWAY STORAGE BATTERY. 


nos Ayres, S. A., a booster to be used in 
connection with the extensive electric 
railway system of this company. 

Fig. 4 clearly shows the general feat- 
ures of the machine, wnicn consists of a 
generator driven by a 100 h. p. motor 
adapted to use current from the railway 
feeders varying in pressure from 550 to 
650 volts. At the latter pressure the 
speed is 1000 r. p. m. 

The generator has a double commuta- 
tor and is Compound wound with a capac- 
ity of 1000 amperes at 60 volts or 500 
amperes at 110 volts. Provision is made 
at the switchboard for using the shunt 
and series coils separately or together. 
The machine is equipped with a shaft os- 
cillator, which is of the automatic mag- 
netic type. The machines are rigidly 
connected by a flanged coupling and are 
mounted on a heavy iron sub-base, which 
gives accurate alignment. 

This is the second booster the Bullock 
Electric Manufacturing Company has fur- 
nished the La Capital Company. High 
grade machinery is naturally selected for 
this far-off installation, as failure so far 
distant from the source of production 
would be disastrous to the business inter- 
ests of the operating company. 


A LOW-PRICED MEDICAI. BATTERY. 

In line with its other devices for obtain- 
ing interesting electrical effects on a 
small scale and with low-priced apparatus 
the Knapp Electric & Novelty Company, 
New York City, has recently brought out 
what is called the Knapp “Shocko” medi- 
cal battery, a view of which is shown in 
Fig. 5. 

The whole arrangement consists simply 
of a single “elektric” dry cell mounted on 
a base board with a simple induction coil 
and fitted with a pair of handles and a 
combined vibrator and switch. The dry 
cell is fastened down by means of a sheet 
of metal bent around it and can be re- 
placed by simply loosening the screws 
fastening this sheet down to the base 
board and taking out the one wire at- 
tached to the carbon terminal. The zinc 
shell of the battery makes contact with 


tact of the vibrating make and break de- 
vice. A movement of this one device 
closes the circuit and adjusts the contact. 


FIG. 5.—A SIMPLE INDUCTION COIL. 


„The coil is wound on a wooden spool and 


provided with a cylindrical sheet metal 
short-circuiting tube, which can be slip- 
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A DIRECT GEARED MOTOR DRIVEN PUMP. 

The pumping outfit shown in Fig. 6 
is especially designed for use in brewer- 
ies, mines and similar places where a 
rugged, sturdy machine, capable of with- 
standing considerable abuse, dampness, 
etc., is desired. The complete outfit is 
very compactly arranged on one base 
plate, the double reduction gearing being 


arranged vertically so that the floor area 


is kept down to that of the plate. The 
motor is of the Bernard enclosed type, 
specially fitted for this purpose with a 
journal on one end of the shell. It is 
in line with the rotary pump, which is 
of the positive action type, running at 
about 60 or 70 r. p. m. 

While the motor appears to be of very 
large size compared with the pump, this 
is due to the fact that an enclosed motor 
is necessarily of generous proportions in 
order to dissipate the heat generated by 
it, and the pump may act against con- 
siderable heads, requiring a large amount 
of power. The strength of the apparatus 
is apparent from the fact that in spite of 
the size of the motor and the great lever- 
age it obtains by means of the double re- 
duction gearing, the outfit is so designed 
that it may be stopped at any time, if 
fitted with a circuit breaker, by simply 
putting a kink in the hose attached to 
the delivery, the extra load thus thrown 
upon the motor opening the breaker 
without injuring any of the parts thus 
strained. 

The manufacturer of the complete out- 
fit is the E. G. Bernard Company, Troy, 
N. Y. 


THE ROBERTS BORING MACHINE. 
The loss of time and inconvenience of 
erecting scaffolding for working from the 


FIG. 6.— A4 MOTOR-DRIVEN BEER PUMP. 


ped on or off to any position to adjust the 
strength of the shock. A pair of hand 
electrodes compietes the instrument. 


top of ladders when boring holes through 
overhead joists are hardly realized by 
wiremen and contractors who have be- 
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come habituated to such work. The time 
spent in getting in place is invariably 
more than that spent in boring the hole, 
and the comparative ease of working from 
the floor is enormous. 

The apparatus shown in Fig. 7 holds 
a bit on the upper end of a long upright 


FIG. 7.—A JOIST BORING TOOL. 


which may be extended from 7 to 16 ft. 
in length to reach ceilings between those 
heights. The lower end of the upright 
rests upon the floor, where the operator 
stands and turns the bit by means of a 
pulley carrying cables and a ratchet, 
which, when the cable is rewound pre- 
vents the bit from being turned out. 
A small chain, not shown in the cut, re- 
verses the ratchet so that the bit may 
be turned out when the hole is com- 
pleted. 

The machine is covered by patents 
and made by Jas. McCrea & Company, 
Chicago. 


A CABLE SUPPORTING CLIP. 

The improved holdfast cable clip, 
shown in Fig. 9, is quickly and easily 
applied by hand and can be readily re- 
moved from time to time for new work 
without impairing its holding power. The 
metal strap is simply drawn around the 
cable and passed through the hanger, the 
part with the hooks is then turned up, as 
shown in the illustration, which action 
takes up the slack, binds the strap tightly 
about the cable and prevents the latter 
from slipping. All parts are made of gal- 
vanized steel or zinc, so that they will 
not rust or in any way injure the cable. 
This clip is made by James S. Barron & 
Company, New York City. 


SOME ERICSSON TELEPHONE APPARATUS. 

In spite of the extremely rapid develop- 
ment in this country of manufacturing 
houses building telephone apparatus for 
independent exchanges, the comparatively 
ancient establishment of Ericsson in 
Stockholm has not been distanced in the 
race for the latest and best and has an 
edvantage over its younger competitors in 
the experience it has gained through long 
years of practice. 

Ericsson & Company of this country 
have lately imported some new lines of 
Ericsson apparatus, some details of which 
are illustrated and described below. 
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In Fig. 10 is shown the new Ericsson 
Swedish bipolar all-metal Samson receiv- 
er. A feature of this instrument is that 
it has a brass shell covered with a hard 
rubber tube. The magnet is fastened to 
this shell by screws near the front end 
and is provided with an internal arrange- 


FIG. 8.—A MICROTELEPHONE WITH AN 
INTERCOMMUNICATING SWITCH. 

ment for adjusting the distance between 

the poles and diaphragm, which adjust- 

ment cannot be changed after the magnet 

is screwed in place. The structure being 

entirely of metal, no further adjustment 


FIG. 9.—A HOLDFAST CABLE CLIP. 


is necessary. The head is made of brass, 
nickel plated, the metal giving the instru- 
ment much better acoustic properties than 
those of the comparatively dead materials, 
so far as sound is concerned, hard rubber 


FIG. 11.—A HEAT COIL 
SNEAK CURRENT 
ARRESTER. 


or its imitations. The diaphragm is nickel 
plated, as are the ends of the bipolar mag- 
net, to prevent these parts from rusting. 
Another detail of interest is Ericsson’s 
Swedish lightning protector, a view of 
which appears in Fig. 11. This is built on 


FIG. 10.— THE ERICSSON 
SAMSON RECEIVER. 
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the heat coil circuit breaker principle, a 
small coil surrounding a fuse which is at- 
tached to a button slipped under a down- 
wardly pulling spring. In case of any 
sneak current the fuse is melted, the but- 
ton is released and the spring flies down- 
ward, opening the circuit by an inch or 
more. 

Another popular piece of apparatus is 
that shown in one form in Fig. 8. To the 
left is the coal-grain hand wmicrotele- 
phone, fitted with a hand contact in its 
grip, which serves in place of the hook 
switch in the ordinary telephone set. This 
hand contact is fitted with front and back 
needle point contacts of platinum, cutting 
in the bell in the normal position and the 
battery and induction coil when pressed 
by the fingers. The particular advantages 
of such an instrument over the ordinary 
form with the microphone attacked to the 
wall or desk fixture are che facts that if 
by mistake it is laid down the line is not 
thrown out of use and the user can neith- 
er get an improper distance from the 
microphone, nor is he liable to turn away 
from it, the instrument retaining its 
proper position in front of the mouth, no 
matter whether he turns around or not. 
This is made up for use as either a wall 
or desk or interior telephone, the illus- 
tration showing the latter combination. 
When used on the desk the microtele- 
phone is simply laid or hung anywhere, 
and no standard with hook switch and 
microphone is necessary. 

The company also has now a swinging 
switchboard transmitter in addition to its 
breastplate transmitter formerly carried, 
a new transmitter arm with concealed 
cord and binding posts, a carbon light- 
ning arrester and a repeating coil spe- 
cially designed for what is called duplex“ 
working. By this use of the word du- 


FIG. 12.—THE PERFECTION DROP ANNUNCI- 
ATOR. 


plex“ is meant the operation of three me- 
tallic circuits on four wires. Two of these 
wires are used in the usual way for one 
circuit and two for one other with repeat- 


ing coils at the end of each. The third 


circuit uses the two wires of one of the 
other circuits for one side of its line and 
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the two wires of the other for the other 
side of its line, and is obtained by simply 
tapping metallically into the center turns 
of the line sides of the repeating coils. 

The company has many other improve- 
ments and refinements, such as what is 
called the even balanced talking circuit, 
consisting of microphone, induction coil 
and receiver with the proper relative re- 
sistances, so as to get maximum talking 
effect at the receiving end. 


THE PERFECTION DROP ANNUNCIATORS. 

In the ordinary annunciator the indi- 
cator is held up against the force of grav- 
ity by a trigger attached to the operat- 
ing armature. In case of jolting in car, 
steamship and elevator service, the an- 
nunciator is frequently mechanically 
tripped, giving false indications, which 
seriously impair the reliability of the in- 
strument. 

In the annunciator shown in Fig. 12, to 
which the ambitious name at the head 
of this notice applies, the armature op- 
erates the indicator directly instead of 
releasing it and allowing it to be oper- 
ated by some other force. The indica- 
tor is caught when in the horizontal po- 
sition and held there until released by 
the restoring rod. The indicator is thus 
liable to be shaken loose only during the 
brief interval when it is down instead of 
during the comparatively long interval 
when it is up. In the case of a 100-drop 
annunciator there may be on an average 
one indicator down at a time and 99 in 
the up position, and mechanical jarring 
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A BOILER PLANT WITH a 
ACCOLNT. 

Quite a remarkable instance of low cost 
of maintenance of steam boilers recently 
came to light when the Wagner Palace 
Car Company decided to make some 
changes in the boiler plant of its shops at 
East Buffalo, N. Y. The original equip- 
ment, installed over 9 years ago, consist- 
ed of five 150 h. p. porcupine boilers, built 
by the Hazelton Boiler Company, New 
York City. These were set in the standard 
brick work commonly used at that time. 
When the chany es came up it was decided 
to refit them «ith the Hazelton Com- 
pany’s new ty, of steel casing or jacket, 
the battery of boilers after this change 
having the appearance shown in Fig. 13. 

Not a dollar has ever been expended 
upon them in repairs and when the 
change was made last Spring the boilers 
were found in excellent condition. The 
new steel casings are made so that the 
fire-brick linings of the furnace can be re- 
moved and new fire-brick lining placed 
without disturbing the upper sections of 
jacket. The tubes can be removed at any 
time from the inside of main cylinder of 
boiler and new tubes inserted on the in- 
side. The sections are provided with doors 
as the illustration shows, through which 
a hose may be inserted and a jet of steam 
or compressed air blown around the tubes 
to clean them of soot. 

The interior construction of the boiler 
is shown by the vertical section, Fig. 14. 
From this it will be seen that the heating 
surfaces consist of a number of straight 
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FIG. 13.—THE BOILER PLANT AT THE WAGNER PALACE CAR WORKS. 


is likely to affect only the one instead of 
the ninety and nine. 

The instrument is made by ie Star 
Blectric Company, Binghamton, N. Y. 


horizontal tubes radiating from a central 
vertical cylindrical shell, giving the 
straightest course for the flue gases from 
the fire to the stack and yet a course 
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where they are continually compelled to 
eddy about the heating surfaces. 

The circulation of steam is maintained 
in the upper tubes and a certain amount 


FIG. 14.—SECTION OF PORCUPINE BOILER. 


of drying or of superheating is obtained 
by taking the steam from an interior 
drum fitted with small tubes drawing 
steam from the ends of the larger canes, 
as the illustration shows. 

The instance given above of low cost 
of repairs is in line with other experi- 
ence with the same boilers, the company 
claiming that boilers of this make have 
been in use for 19 years and are still run- 
ning, on which no repairs have ever been 
made. On the entire output for 20 years 
the company claims that less than % of 1 
per cent of the first cost has been expend- 
ed for repairs and that 90 per cent of this 
amount has been on the boilers of one 
concern, which is crowding its equipment 
far beyond the rated horse-power for 
which the boilers were constructed, the 
officials of this concern considering it 
more economically to occasionally renew 
the tubes than to put in more boilers. 


THE SINGLE VALVE TANDEM COMPOUND 
TYPE OF THK HARRISBURG SYSTEM 
OF ENGINES. 

Under certain conditions it pays to com- 
pound high speed single valve engines 
with fly wheel governors. These condi- 
tions are: High cost of coal, intelligent 
attendance, boiler pressures from 110 to 
150 Ibs. and engine capacities above 75 h. 
p. The use of a compound in place of a 
simple engine, where most of these condi- 
tions exist, effects a saving of fuel which 
warrants the additional cost of the more 
elaborate engine. Under average condi- 
tions of load and size the steam consump- 
tion of simple, high speed, single valve 
engines runs from 30 to 35 lbs. per h. p. 
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hour, while that of similar compound en- 
gines is only from 22 to 26 lbs., or even 
from 18 to 20 lbs. with condensing appa- 
ratus. 

The Harrisburg Foundry & Machine 
Works, Harrisburg, Pa., manufactures 
among the various types of its complete 
system both simple and tandem com- 
pound, horizontal, high speed, single valve 
engines, and advocates the use of the lat- 
ter under the condifions which, as out- 
lined above, warrant the compound type. 
The construction of this engine is shown 
in Fig. 15. The low pressure cylinder is 
placed next to the engine frame, this ar- 
rangement giving the outer and smaller 
cylinder a more substantial attachment to 
the frame than the smaller cylinder would 
give the larger if the parts were inter- 
changed. The connection between the 
two cylinders is itself cylindrical in shape 
and larger than the low pressure cylinder 
head, so that the latter may be unbolted 
and slipped back along the piston rod to 
allow the adjustment of the packing rings 
of the low pressure piston without taking 
down the high pressure cylinder and its 
piping. The connection is cut away at 
the two sides to permit this easy access 
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age load that the engine is called upon 
to perform. The high pressure valve is 
then alone driven by the governor eccen- 
tric. 

Further valve adjustment is obtained 
by the construction of the heads of the 
piston valves which are adjustable as re- 
gards both lead and lap, to suit any 
changed conditions of working, such as 
a new boiler pressure or the removal or 
addition of condensing apparatus. By 
these means one engine may be adjusted 
without new parts to give satisfactory 
working and the highest economy under 
various requirements. 

These engines may be and are made in 
the center crank, self-oiling style of the 
Ideal engine, which is another and older 
type of the system of engines made at 
the same works. 


NEW BOOKS. 


Practical Electricity. By J. C. Lincoln. 
Cleveland. Pocket Edition. The 
Cleveland Armature Works. 286 
pages. Illustrated. Price $2. 


This work is the outcome of a series of 
lectures on the design of dynamos and 
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as far as possible in favor of the plain- 
est and simplest of English. The vari- 
ous physical laws are explained in a 
simple, practical manner, which makes 
each division of the book readable and 
interesting. What appears to be a hob- 
by of the author and is followed through 
the work, is the recognition of the inti- 
mate relation of all departments of phys- 
ics and the unity of the laws of nature 
which have been discovered therein. The 
student is led through the various de- 
partments of mechanics, sound, heat, 
electricity and light, with this idea in 
mind, the arguments of one department 
being based upon the conclusions of those 
preceding, and the deductions explained 
by analogies thereto. 


LEGAL NOTES. 


A. L. IDE & SONS, Springfield, III., have 
brought suit in the United States Circuit 
Court, St. Louis, Mo., against users of Chuse 
engines, praying for an injunction against 
the infringement of patents on lubricating 
devices. 


THE GENERAL ELECTRIC TROLLEY 
CONTACT-SPRING CASE. — The General 


FIG. 15.—vIEWS OF THE HARRISBURG SINGLE VALVE TANDEM COMPOUND ENGINE FROM BOTH SIDES. 


to the head of the low pressure cylinder 
as well as to the two stuffing boxes. The 
high pressure cylinder is supported by 
means of the connection between the two 
cylinders, which connection rests upon 
the extended sub-base casting. The con- 
nection rests upon the sub-base through a 
tongue and groove, and is fastened down 
through slotted bolt holes. This arrange- 
ment allows horizontal motion in the di- 
rection of the piston rod, thus taking up 
thermal expansion and contraction with- 
out strains. 

The receiver and steam passage way 
between the high and low pressure cylin- 
ders is a fianged casting, hung beneath 
the steam chests. In the smaller sizes 
both the high and low pressure valves are 
operated by one eccentric actuated by the 
centrally balanced centrifugal inertia 
governor, the accompanying illustration 
representing an engine with this arrange- 
ment. The larger sizes are, however, 
built with two separate eccentrics, one 
fixed and driving the low pressure valve 
but fitted so that the cut-off may be set 
by hand to properly distribute the work 
between the two cylinders for the aver- 


motors, embodying the results of daily 
shop practice. The work as now pub- 
lished is intended for those who have 
some practical knowledge of electricity 
and desire to obtain a further insight 
into the calculation of circuits and the 
methods of constructing and wiring dyna- 
mos and other electrical machinery. 
Each chapter is followed by a number of 
questions, the answering of which will 
test the reader’s comprehension of the 
previous text and tend to fix the ideas in 
his mind. Correct answers to the ques- 
tions are to be found at the end of the 
book. The work is extremely simple in 
style and correspondingly elementary in 
character. 


The Elements of Physics. By Henry 
Crew. New York; The Macmillan 
Company; 342 pages; illustrated. Price, 
$1.10. 

This work, which was designed espec- 
jally for use as a text book in high 
schools, is written in unusually clear and 
simple style. While elementary mathe- 
matics and precise terms are, to a cer- 
tain extent, necessary, they are avoided 


Electric Company has obtained in the United 
States Circuit Court, District of New Jer- 
sey, an opinion of Judge Kirkpatrick sus- 
taining the claims of Patent No. 412,155, 
granted to Albert Anderson on trolley con- 
tact springs. The opinion was delivered in 
the case against the Rahway Electric Light 
& Power Company and was filed August 
Ist, 1899. The patent covers the use of con- 
tact springs within the trolley harp and 
bearing on the ends of the hub of the trol- 
jey wheel. The defense was lack of pat- 
entable novelty in view of the prior art, 
which was completely set aside in the 
Judge's opinion. 


THE WESTERN TELEPHONE CON- 
STRUCTION COMPANY, Chicago, has been 
granted a favorable decision by Judge Bre- 
tano of the Superior Court of Cook County, 
in a suit brought by Madison B. Kennedy, a 
stockholder of the company, asking for a re- 
ceivership, which case has been under litiga- 
tion for some two years past. The allega- 
tions in this case and the rumors which have 
spread through the trade on account of them 
have been a serious trial to the Western Tele- 
phone Construction Company, and particu- 
larly to its president, Mr. J. E. Keelyn. The 
Judge’s opinion entirely clears them aside 
and comments strongly upon the lack of a 
cause for the charges. The company states 
that of all the hundred and more law suits in’ 
which it has been either complainant or de- 
fendant during the last six years, it has in- 
variably been victorious. 
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THE MULTI-GLAZED INSULATOR IN- 
TERFERENCE.—Mr. Fred M. Locke, Vic- 
tor, N. Y., has announced that the insulator 
comprising two or more shells of porcelain 
nested and fused together with glaze has 
been decided by the examiner in the Patent 
Office to be the invention of Mr. Locke. Mr. 
Locke filed his application for letters patent 
in February, 1897, and, in August of the same 
year, Mr. Boch, of the R. Thomas & Sons 
Co., of East Liverpool, Ohio, filed an appli- 
cation for the same thing. An interference 
was declared between the two applications 
and also between Mr. Locke and a patent 
granted March 8, 1898, to Mr. Boch, which 
comprises substantially the same invention, 
except that the parts were fused together 
with extra glaze. Interference proceedings 
have been pending since September, 1897, and 
a few weeks ago the Patent Office decided 
that Mr. Locke had proved that Locke was 
the first to conceive, disclose and reduce to 
practice the invention in issue; judgment of 
priority is awarded to Fred M. Locke.“ 

In the second interference with the 
patent of Mr. Boch the examiner held that 
“whichever party is entitled to prevail as to 
the issue in one interference is equally en- 
titled to prevail in the other; the fact in 
this instance, the burden of proof is upon 
Locke and that Boch is the patentee is of 
no moment, for to the examiner’s mind Locke 
has established his claims of priority beyond 
a reasonable doubt. Judgment of priority of 
invention is awarded to Fred M. Locke.” 


PERSONALS. 


MR. W. J. JOHNSTON, until recently pro- 
prietor of the Electrical World,“ sailed Au- 
gust 17th from San Francisco on a trip 
around the world. Mr. Johnston will spend 
some time in the Hawailan Islands, Japan, 
China, India, Egypt, etc. 


MR. ARTHUR WARREN, manager of the 
advertising department of the Westinghouse 
Electric & Manufacturing Company, re- 
turned from Europe on Aug. 5. While on the 
other side he was busily engaged in the ex- 
ploitation of the new Westinghouse manu- 
facturing company in England. 


MR. GEORGE A. THOMPSON, who was 
formerly connected with the Short Electric 
Railway Comrany, the Forest City Electric 
Company and other well known Western 
concerns, has been appointed Eastern rep- 
resentative of the Adams-Bagnall Electric 
Company, the well known arc lamp manu- 
facturers, in place of Mr. C. W. Phipps, re- 
signed, and is now established at the com- 
pany’s New York office, 222 Havemeyer 
Building. 


MR. J. H. HALLBERG, who has been for 
the last three years electrician for the Stand- 
ard Thermometer & Electric Company, has 
resigned this position to accept a similar one 
with the arc lamp department of the General 
Incandescent Arc Light Company, New York 
City. During Mr. Hallberg's connection with 
the former company he designed and per- 
fected the Midget enclosed arc lamps. His 
work with the new company will be in the 
line of arc light designing and perfecting. 
Mr. Hallberg takes charge of his new duties 
on or about September lst. 


MR. G. W. HUBLEY, Louisville, Kentucky, 
now represents as sole agent for that state, 
the American Electric Vehicle Company of 
Chicago, and hopes soon to introduce into 
his territory many vehicles of this com- 
pany’s make. His duties in this connection 
will not interfere with his position as Su- 
perintendent for the Louisville Electric Light 
Company. The example of Mr. Hubley in 
this connection would be a good one for 
other central station superintendents to fol- 
low, work of this kind being such that it can 
be done without interfering with their regu- 
lar duties and giving every prospect of prov- 
ing profitable both for the individual under- 
taking it and the central station. 
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MR. ISAAC L. RICE resigned on August 
lith his position as president of the Electric 
Storage Battery Company. First Vice Presi- 
dent Geo. H. Day was elected his successor. 
Mr. Rice gives as a reason for his resigna- 
tion lack of time to attend to the affairs of 
the company. He remains a member of the 
board of directors and retains his financial 
interest. Mr. Rice wil remain at the head 
the Electric Vehicle Company and the Sie- 
mens & Halske Company. Mr. Day, who suc- 
ceeds Mr. Rice, is the Vice-President of the 
Pope Manufacturing Company and promi- 


nently connected with the Columbia & Elec- 


tric Vehicle Company. 


MR. J. J. SWANN, until recently Asso- 
ciate Editor of ‘‘Engineering News,’’ and in 


charge of the articles on electrical subjects 
appearing in that periodical, has accepted a 


position with the Ingersoll-Sergeant Drill 
Company. Mr. Swann will have complete 
charge of this company’s exhibit at the 


coming international exhibition in Paris, and 


in that capacity will spend the year 1900 in 
the French capital. Mr. Swann's wide 
knowledge of electrical and mechanical en- 
gineering gained in his editorial work will 
be to his advantage in his new field, his ac- 
quaintance with electrical engineering and 
some of its limitations being of particular 


value in the development of the general ap- 


plications of compressed air, now being ag- 
gressively advanced by the Ingersoll-Ser- 


geant Company. 


TRADE PUBLICATIONS. 


THE GOLD CAR HEATING COMPANY, 


New York and Chicago, has published its 
catalogue of 1899 and 1900, covering all its 
systems of car heating, including the elec- 
trical. 


STEAM WITH SOFT COAL WITHOUT 


SMOKE is the title of a new 50-page illus- 


trated circular issued by the Murphy Iron 
Works, Detroit, Mich., sole manufacturers 


of the celebrated Murphy automatic smoke- 


less (stoker) furnace. 


THE MAINTENANCE COMPANY, New 
York City, is circulating to its friends and 


the trade generally a convenient glass paper 
weight, covering an attractive illustration 


pointing out the purpose and character of 


the company’s work. 


THE HARRISON SAFETY BOILER 


WORKS, Philadelphia, Pa., have issued a 
treatise on feed water heaters and steam 
separators, 
points of these devices in general, of open 
heaters in particular, and of Cochrane heat- 
ers and oil separtors in detail. 


setting out the meritorious 


THE INTERNATIONAL CORRESPOND- 


ENCE SCHOOLS, Scranton, Pa., have pub- 


lished a general circular on their work as 


well as notes which they are now circulating 
calling attention to special privileges which 
are extended to all who enroll in the schools 
before October 1st, 1899. The special privileges 
consist of reduced rates on a complete set of 
drawing instruments. 


THOMPSON, SON & COMPANY, New 


York City, have recently published a price 


list of second-hand electrical apparatus 


which they now have on hand. The line is u 


very elaborate one, showing the magnituda 
of the business the firm is now carrying on. 
The Hst contains a large amount of 110 volt, 


220 volt and 500 volt direct current machinery 


as well as arc dynamos, transformers, open 
and enclosed arc lamps, etc. 


THE BULLOCK ELECTRIC MANUFAC- 
TURING COMPANY, Cincinnati, Ohio, has 
published under date of August, 99, a bulle- 
tin of its engine type generators. The new 
bulletin describes and illustrates the well 
known features of this type of machine, viz., 
the cast yoke with bolted laminated field 
poles and separately wound series and shunt 
field spools, the brush holder ring carried 
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on three rollers from the yoke ring, the ra- 
dial brushes, etc. 


THE CUTTER ELECTRICAL & MANU- 
FACTURING COMPANY, Philadelphia, has 
brought out a small pamphlet entitled ‘‘In- 
dications,’’ containing the records of a num- 
ber of tests with I. T. E. circuit breakers 
carried out some by Prof. W. M. Stine of the 
Armour Institute, and some by Wm. Mc- 
Devitt, inspector of the Philadelphia Board 
of Fire Underwriters. In addition to these 
tests, which show up very favorably for I, 
T. E. breakers, the pamphlet contains let- 
ters of recommendation from other fire and 
wire department officials and large con- 
sumers. The tests described and the tables 
given are of no little interest to those in 
doubt between fuses and circuit breakers. 


THE WESTINGHOUSE MACHINE COM- 
PANY, Pittsburgh, Pa., has brought out a 
new catalogue of the Westinghouse, Junior, 
engine. The new catalogue explains in the 
clear and well illustrated style of Westing- 
house catalogues, the meritorious points of 
the engine. One of these is the extreme sim- 
plicity of the crank shaft, in which there is 
no center bearing inside the case to give 
trouble, the shaft consisting of a billet of 
open hearth steel bent to the proper S shape 
between a set of dies. Another good point 
is the modification of the inerta governor so 
that it may be run in either direction by 
simply changing over the tension spring 
from one side of the weighted arm to the 
other. 


THE B. F. STURTEVANT COMPANY, 
Boston, has recently published an illustrated 
catalogue of Sturtevant engines for electric 
light plants and general, high-grade work, as 
well as two bulletins, one on the Sturtevant 
8-pole motors and generators described in the 
August issue of the American Electrician, 
and the other on the Sturtevant motor driven 
fans. Sturtevant generating sets, consisting 
of enclosed high speed, two-crank engines, 
compactly arranged with a generator on one 
bed plate, while specially designed for ma- 
rine service, are admirably adapted to iso- 
lated plant work where economy of space 1s 
a consideration. The Sturtevant ventilating 
fans are also of value in isolated plants, espe- 
cially in office buildings and similar locations 
where forced ventilation is necessary. 


THE OKONITE COMPANY, LTD., New 
York City, is circulating a very complete 
electric wire computer designed by Mr. Will- 
iam Cox. The computer is mechanical in 
character on the principle of the slide rule, 
made of cardboard in a circular disk or wheel 
form and bound in neat covers. By turning 
the disk until the required drop in potential 
in volts of one scale meets the required cur- 
rent in amperes of another scale, the re- 
quired circular mils as well as the size of the 
wire on the B. & S. gage can be found, prac- 
tically opposite the number representing the 
length of the circuit in feet. Similarly any 
three of the four factors involved in the cal- 
culation being known, the other can be 
found. The computer is of great convenience 
where much calculation of the proper size 
of wire for a given drop or of the drop under 
given conditions must be made. 


BUSINESS NEWS. 


THE STIRLING COMPANY is making ex- 
tensive additions to its boiler building plant 
at Barberton, Ohio. 


THE MOUND TOOL & SCRAPER COM- 
PANY, St. Louis, Mo., announces ‘that it 
has recently shipped 12 sets of scraping tools 
to Honolulu. 


THE SIEMENS & HALSKE ELECTRIC 
COMPANY OF AMERICA announces that it 
has removed its New York office to rooms 319 
and 320 of the Havemeyer Building. 

THE ELECTRIC STORAGE BATTERY 
COMPANY has removed its New York office 
from 20 Broad Street to the 15th floor of the 
American Surety Building. 100 Broadway. 
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THE CLAYTON & LAMBERT MANU- 
FACTURING COMPANY anounces that it 
has moved from Ypsilanti to its new factory 
in Detroit, Michigan, where it has superior 
facilities for the manufacture of torches, 
blow pots, etc. 


THE PACKARD ELECTRIC COMPANY, 
Warren, Ohio, manufacturer of incandescent 
lamps and transformers, announces that 
Messrs. Mayer & Englund of 10 S. 10th St., 
Philadelphia, Pa., have taken the agency 
for its incandescent lamps for street railway 
use. 


THE ANNUAL CLAM BAKE OF THE 
AMERICAN ELECTRICAL WORKS will be 
held on September 9th at the Pomham Club, 
Providence, R. I. Mr. Eugene F. Phillips 
has sent out a novelty in the way of invita- 
tions, which are stamped on thin copper 
sheets. 


MR. GEORGE W. LORD, Philadelphia, the 
manufacturer of Lord's boiler cleansing 
compounds, reports that he was never bustier 
since he has been in business than at present. 
He recently shipped to Brazil 10 tons of his 
boiler compounds in response to the third or- 
der from the same source. 


THE WESTERN ELECTRIC COMPANY 
will erect a new ten-story factory in New 
York City. Plans have been submitted to 
the Building Department calling for a brick 
and terracotta structure on a plot 106 by 140. 
The new building will cost, according to the 
present estimate, $450,000. 


MR. SEARS B. CONDIT, JR., has severed 
his connection with the Chase-Shawmut 
Company and has opened an office at 63 
Oliver Street, Boston. He will do general 
repair work and act as manufacturers’ agent 
for a number of good specialties which he 
already has, and will add others to his line 
later. $ 


THE AMERICAN ENGINE COMPANY, 
Bound Brook, N. J., has just received an or- 
der from the Hollingsworth & Whitney Com- 
pany, Waterville, Maine, for the entire en- 
gine equipment of its new mill, consisting 
of two special 300-h.p. double engines and 
a 12-h.p. engine, and also a complete 76-k.w. 
electric generating plant. 


THE E. P. ALLIS COMPANY, Milwaukee, 
has made another large sale of Allis-Corliss 
engines for use in Great Britain. Six en- 
gines aggregating 15,000 h. p. have been or- 
dered for the Municipal system of street rail- 
ways in Glasgow, Scotland. These engines 
will be coupled to generators built by the 
General Electric Company. 


THE NEW EXCELSIOR DRY BATTERY 
COMPANY has removed from Mount Ver- 
non, N. Y., to 661-663 Hudson Street, New 
York City, which location is better adapted 
to the receipt of raw materials, the finding of 
suitable labor and the prompt shipment of 
goods. The change will enable the company 
to more promptly meet hurry orders. 
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W. T. PRINGLE & CO., Philadelphia, are 
now well equipped to turn out switches, 
switchboards and panel boards, for which 
they have already established a reputation. 
Their switches and switchboards meet with 
the approval of the fire underwriters, and 
Mr. Pringle announces that he has a large 
stock on hand ready to supply immediate 
demands. 


CHARLES WIRT & CO., Philadelphia, re- 
port that they are extremely busy, largely 
with dimmer orders. They announce a new 
interlocking arrangement for theater dim- 
mers, intended to render the operation of 
these devices thoroughly certain, permitting 
of quick manipulation and particularly de- 
signed to avoid error or confusion even if 
operated in the dark. 


THE BABCOCK & WILCOX COMPANY 
will, it is rumored, establish new and exten- 
sive works at Bergen Point, N. J., on the 
shore of the Kill-von-Kull. The purchase 
price of the land is said to be in the neigh- 
borhood of $300,000, and the cost of the build- 
ings proposed for erection thereon $1,000,000, 
which buildings will give employment to 
more than 1,000 men. 


THE GOLD CAR HEATING COMPANY 
and the Gold Street Car Heating Company, 
New York City, report that the number of 
orders which they have taken during the 
past few months are of such magnitude as 
to surpass all former records of the com- 
panies. Prominent among these orders is 
one from the Boston Elevated Railway Com- 
pany, for electric heaters for its one hun- 
dred new cars. 


MR. ELMER G. WILLYOUNG, New York 
City, states that all orders for Willyoung in- 
struments and other electrical testing ap- 
paratus should be sent direct to him instead 
of to Messrs. Foote, Pierson & Co., who will 
simply manufacture Willyoung apparatus as 
noted in the last issue of the American Elec- 
tricilan. While to all intents and purposes 
Messrs. Foote, Pierson & Co. and Mr. Will- 
young are one concern, the former will be 
manufacturers for the latter and the latter 
will be the designer and seller for the former. 


A NEW ELECTRICAL MANUFACTUR- 
ING COMPANY.—The Scott-Janney Electric 
Company, Philadelphia, was recently incor- 
porated at Trenton, N. J., with a capital of 
$30,000,000, and, it is stated, will erect a large 
plant in Philadelphia at once. Among the 
incorporators are Mr. Gordon J. Scott, Mr. 
W. 8. Janney and others in the past inter- 
ested in the old Scott & Janney Electric 
Manufacturing Company. The new company 
will make a general line of apparatus in 
competition with the Westinghouse and Gen- 
eral Electric Companies. 


EDWARD S. HALSEY, 88 State Street, 
Chicago, III., announces that he is just about 
ready to fill orders for the maximum record- 
ing attachment for integrating meters, which 
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attachment was recently described in these 
columns. In addition to this device, which 
already promises to meet with quite a de- 
mand, Mr. Halsey is at work on others, one 
a direct current motor meter without a com- 
mutator, described in the August issue of the 
American Electrician, and another, a dis- 
appearing figure recording dial. For the lat- 
ter there should be a great demand, as re- 
cording dials of the type now commonly used 
are practically unreadable to the layman, 
while with disappearing figure mechanisms, 
such as are used in cyclometers, no one who 
can read figures can make a mistake. Mr. 
Halsey now has ready for distribution a cir- 
cular describing the construction and advan- 
tages of the maximum recording attachment 
mentioned above. 


CORRESPONDENCE SCHOOL TEXT 
BOOKS.—The question has been raised in 
educational circles whether the modern and 
practical methods of instruction used in cor- 
respondence schools will not soon bring about 
decided changes in the same direction in the 
methods of the institutions of technicai 
learning, and make necessary a complete re- 
vision of most of the text books now in use. 
The ordinary text book takes a great deal 
for granted and leaves the elaborate discus- 
sion of difficult points for the teacher to ex- 
plain. The correspondence school, having no 
teacher at the pupil’s elbow to fill in the long 
explanations, prepares text books with the 
idea of making everything clear and plain to 
the student at first sight. The text books on 
all the subjects taught in The United Cor- 
respondence Schools, New York City, are 
written with constant attention to this point. 
Years have been spent in their preparation 
and revision. Then, again, each phenomenon 
explained is brought forcibly home to the 
practical man by the mention of its practical 
bearing so that he constantly recognizes in 
the text answers to questions that have 
often puzzled him. This maintains his in- 
terest much more than does the development 
of an elaborate theory apparently unrelated 
to his business or professional work. The 
great usefulness of these clear and concise 
works of The United Correspondence Schools 
has been more fully demonstrated, perhaps, 
in the electrical engineering courses than in 
any other department of the schools. Re- 
sults have been obtained and are constantly 
being obtained with students in these schools 
which must be attributed largely to the won- 
derful clearness and accuracy of the text 
books in use, which give the pupil minimum 
chance to obtain mistaken ideas. The In- 
stitute for Home Study of Engineering and 
the Correspondence School of Technology of 
Cleveland were recently bought outright and 
incorporated with The United Correspond- 
ence Schools, and their pupils now receive 
the benefit of the latter school’s text books. 


THE WESTERN ELECTRICAL SUPPLY 
COMPANY, St. Loufs, Mo., is just putting 
on the market its latest improved 1900 phone, 
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which has many new and novel features, 
among which is its transmitter, which is en- 
tirely moisture and damp-proof. It is 
claimed that this transmitter will out-talk 
any on the market, and cannot pack. The 
transmitter proper can be removed and re- 
placed in a moment. The telephone depart- 
ment of the company has issued a pamphlet, 
describing some of the latest things in this 
line and entitled A few ringers.” 


MURPHY AUTOMATIC SMOKELESS 
FURNACES are being installed under 5,000 
h. p. of B. & W. water tube boilers in the 
Northwestern Elevated Railway power sta- 
tion, Chicago, making the fourth large power 
station of the “Yerkes” system having the 
boilers equipped with these furnaces by the 
Murphy Iron Works, Detroit, Mich. Mur- 
phy furnaces have also been sold to the ex- 
tent of 1,600 h. p. to the Allegheny Company 
Light & Power Company, Pittsburg, making 
the third order and a total of twenty fur- 
naces for that power station. 


THE BULLOCK ELECTRIC MANUFAC- 
TURING COMPANY, Cincinnati, Ohio, has 
recelved so many English orders recently 
that it has necessitated the sending of Mr. 
B. W. Spellmire, the company’s engineer of 
tests, to the London headquarters of the 
company. Mr. Spellmire will superintend 
the installation of Bullock machines in the 
territory mentioned, the first installation be- 
ing in the large printing establishments of 
Cassell & Co., London; the Nottingham 
Guardian, Nottingham; Birmingham Daily 
Post, Birmingham; Manchester Evening 
Chronicle, Manchester, and the Belfast 
Evening News, Belfast. 


THE BABCOCK & WILCOX COMPANY 
has sold to the Manhattan Elevated Rall- 
way Company, New York City, the boilers 
required for its new electric generating 
plant, which will furnish electric current 
for operating its entire elevated railway 
system in New York City. The boiler equip- 
ment will consist of sixty-four 620 h.p. Bab- 
cock & Wilcox all wrought steel boilers, 
capable of carrying a working pressure of 
200 Ibs. per square inch. The boilers will be 
fitted with Roney automatic stokers, man- 
ufactured by Westinghouse, Church Kerr & 
Co. This is the largest single order ever 
placed for stationary boilers. 


THE RIDGWAY DYNAMO & ENGINE 
COMPANY, Ridgway, Pa., has received re- 
cently, besides other business, orders for 
three 75-h. p. tandem compound McEwen en- 
gines direct connected to three 60-k.w. 
Thompson-Ryan generators, purchased by 
the Treasury Department for lighting the 
United States Court House and Post Office 
building at Cincinnati, O.; two 250-h. p. en- 
gines direct connected to two 150-k. w. gen- 
erators for the Berwind-White Coal Mining 
Company. Philadelphia, Pa., for their min- 
ing operations at Windber, Pa. This will 
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make a total of fourteen engines and ten 
generators of this make installed by these 
same people at Windber, Pa., within the last 
two years. 


SPANISH-AMERICAN WAR PANO- 
RAMA AND GREATER AMERICA is one 
of the war books which is likely to be in 
continuous demand. It is a panoramic rec- 
ord of the triumph of Yankee Doodle. The 
eagle flaps his wings on every page, and 
“Old Glory” waves around and above every 
scene, Prominent officers connected with the 
war are here portrayed, as well as many of 
the “men behind the guns.” The album is 
54%4x8 inches, weighs 12 ounces, printed on 
finest coated paper. Mr. Warren J. Lynch, 
general passenger and ticket agent Big 
Four Route, Cincinnati, O., will mail a 
copy to any address in the United States, 
Canada or Mexico, for 12 cents to cover post- 
age and packing. 


THE WESTERN ELECTRICAL SUPPLY 
COMPANY, St. Louis, Mo., general selling 
agent for the Adams-Bagnall enclosed arc 
lamps, is gratified over the recent lamp tests 
conducted by the electrical department of the 
Ohio State University. After a series of tests 
as to efficiency, mechanical construction, 
general design and adaptability, the com- 
pany states that the Adams-Bagnall lamp 
showed itself to be ahead of all others, mak- 
ing the general average of 97.1% on a basis 
of 100 of desirable points. The remaining 
seven of those in competition showed as fol- 
lows, 87%, 88.7%, 92.6%, 98.8%, 89%, 92% and 
90.2%. These tests were conducted not only 
for scientific purposes, but it was the inten- 
tion of the University to purchase quite a 
number of the lamps which proved them- 
selves the best. The contract was awarded 
to the Adams-Bagnall lamp. 


THE VALUE OF CLING-SURFACBE.— 
One of the most valuable points relating to 
the use of belts is not often fully realized, 
or, at best, not emphasized: this is the fact 
that the more belt surface there is running 
in contact with the pulley the greater is the 
power that may be transmitted by the belt. 
In running a belt tight only about half of 
the pulley surface is in contact with the 
belt, while if a belt can be made to run 
slack without slipping it can be made to em- 
brace a greater arc and more power may 
be carried. The Cling-Surface Manufactur- 
ing Company of Buffalo, N. Y., reports that 
it is adding - 
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letters received acknowledging this, one 
from Alhambra, Cal., says “after thorough- 
ly testing Cling-Surface I find that I can 
run with a slack belt and get more power 
by far than I could with a tight belt before 
using Cling-Surface.“ 


BROOMELL, SCHMIDT & CO., LTD., 
York, Pa., manufacturers of the American 
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fuel economizer, have recently received the 
following orders: For the Hollingsworth & 
Whitney Company, Waterville, Me., two 
large economizers, two induced draft fans 
with 14 ft. wheels direct connected to en- 
gines, together with about 150,000 pounds of 
steel smoke breechings, dampers, stacks, 
etc; Lukens Iron & Steel Company, Coates- 
ville, Pa., two economizers, two induced 
draft fans with 12 ft. wheels and direct con- 
nected engines, also about 80,000 pounds of 
smoke breechings, dampers and connections; 
Weston Electrical Instrument Company, 
Newark, N. J., for the power house of its 
new works at Waverly, two economizers 


with metallic casing, connections, etc.; 
Vacuum Oil Company, Rochester, N. Y., 
third order, one economizer for utilizing 


waste heat from oll stills; Monterey Electric 
Light Company, Monterey, Mexico, one 
economizer complete with metallic casing, 
induced draft fans, etc. The York Light. 
Heat & Power Company, York, Pa., has 
closed a contract with Broomell, Schmidt 
& Co., Ltd., for two 250 h. p. American wa- 
ter tube boilers, complete with induced draft 
fans, settings, etc. 


THE MICHIGAN ELECTRIC COMPANY, 
Detroit, Mich., reports that it has so far 
this year been crowded with work to its 
utmost capacity. Besides the ordinary small 
work, some interesting orders were as fol- 
lows: For the City Hall in Detroit this com- 
pany was given the contract to place per- 
manent decorative lighting (including over 
1,000 incandescent lights), and for the front 
of the City Hall a permanent adjustable 
metal frame for supporting electric signs, 
to welcome the different conventions (num- 
bering over fifty) which are scheduled to 
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meet in Detroit this year. This contract in- 
cludes the furnishing of about 150 two, three 
and four foot metal illuminated letters for 
this use. There have already been in place 
fifteen or twenty of these convention signs, 
including a special “C. E.” about 15 feet in 
diameter and weighing over a ton, which 
was used at the time of the Christian En- 
deavor convention. The company was also 
given a contract for furnishing and install- 
ing all electric work at the Christian En- 
deavor grounds (covering three citv squares) 
which lighting included 70 arc and nearly 
1,000 incandescent lights. The company now 
has in hand the exclusive contract for all 
electrical work at the Elks’ Street Fair and 
Midway Exhibition to be given in Detroit 
from August 21st to September 2d, inclusive. 
for which there will be required 2,000 or more 
incandescent lights, 40 or 50 arcs, and prob- 
ably several searchlights, as well as an 
electric fountain. This decorative lighting 
for the Elks’ Fair will be one of the hand- 
somest exhibitions of this class of lighting, 
for a two weeks’ exhibition, that the coun- 
try has ever seen. 


ELECTRICAL NOVELTIES of the dry 
battery and miniature lamp order from the 
scarf pin of the last generation to a walking 
cane with a lamp concealed in its head for 
finding keyholes and similar purposes are 
generally considered unreliable toys not 
worthy the consideration of the engineer. 
That such a prominent concern as the West- 
ern Electric Company has taken up the 
manufacture of such devices is an indication 
that the dry battery, the essential feature of 
such novelties, has been improved to a point 
where the devices become of real practical 
use. The battery used is that named by the 
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company the Ever Ready” dry battery, the 
cells of which are ingeniously arranged with 
contacts on their ends so that several cells 
may be slipped one after another into a 
cylindrical shell and make suitable contacts. 
The lamps used are also an improvement on 
previous devices of the same nature, obtain- 
ing a much higher economy which gives 
longer life and greater light with the same 
battery. A carbon filament is not used, the 
emissive material being of metal, and the 
lamps are very perfectly exhausted in order 
to obtain a small convection of heat across 
the short space between the filament and the 
bulb. The novelties include surgical and 
dental lamps, bicycle lamps, night lights, 
electric candles, etc., one of interest and 
value being an electric gas lighter, in which 
the battery raises to a high temperature a 
platinum gauze which lights the gas in place 
of the spark and magneto commonly used. 
This gas lighter may be fitted with a minia- 
ture lamp supplied by the same battery, by 
means of which the gas fixture may be found 
without fumbling around in the dark. 
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THE DOUBLE-CURRENT GENERATORS AND POLYPHASE APPA- 
RATUS OF THE CHICAGO EDISON COMPANY. 


A Complete Equipment for the Simultaneous 
Generation of Alternating and Direct Cur- 
rents in the Same Machines, or the Con- 
version of Direct to Alternatiag 
Currents for High-Tension 
Transmission Purposes 
and Reconversion. 


BY HOMER E. NIESZ. 


When the Edison lighting companies 


found that the low tension of their di- 
rect-current systems of distribution lim- 
ited the area which one station could 
supply and required for larger areas a 
number of stations with a poorer econ- 
omy than that of the equivalent single 
generating plant, they accepted as a val- 
uable ally their erstwhile enemy—the al- 
ternating-current system. The rapid de- 
velopment of polyphase apparatus and 
particularly of rotary converters opened 
up a line of possibilities in central sta- 


tion consolidation and electrical co-opera- 
tion that live engineers were quick to 
grasp, when it had been demonstrated 
by a plucky few how great were the ad- 
vantages of transmission and distribu- 
tion by this new system. Among the first 
to advocate, and the pioneer to adopt 
the system of transmitting alternating 
three-phase currents at a high potential 
to a sub-station, changing the power 
through step-down transformers and ro- 
tary converters and distributing it by 


FIG. 1.—THE_INDUCTION REGULATORS AND STEF-UP TRANSFORMERS FOR TWO DOUBLR-CURRENT GENERATING UNITS IN THE HARRISON STRE 


STATION OF THE CHICAGO EDISON COMPANY, 
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means of a three-wire direct-current net- 
work, was the Chicago Edison Company, 
whose installation is the subject of this 
article. 

Early in 1893 the possibility of such an 
installation was first seriously discussed 
and considered by the electrical engineer 
of the company, but it was then too early 
to put his ideas into execution, because 
the manufacturers had not yet developed 
suitable apparatus; and it was not until 
the spring of 1897 that the long cher- 
ished and strongly advocated plans were 
realized by the installation in the Harri- 
son Street station of a 250-kw. converse 
rotary converter, that is, a machine ab- 
sorbing direct and delivering alternating 
power. This rotary is driven by direct 
current taken from the + and — bus bars 
of the switchboard, though it was origi- 
nally designed as a double-current belt 
driven generator, the first of its kind ever 
built. 

From three collector rings at the 
end of the machine opposite the com- 
mutator three-phase currents are taken 
and conducted to air-blast transform- 
ers which raise the pressure to 4500 volts 
for transmission over 314 miles of cable 
to a sub-station located at 27th Street 
and Wabash Avenue, where, by means of 
step-down transformers, the voltage is 
reduced and the power is transformed by 
means of two 100-kw. rotary converters 
into direct current feeding into the three- 
wire network of that district. 

The success of this installation was so 
pronounced that it was immediately de- 
cided to enlarge it the following year. It 
then became expedient to build a double- 
current generator, so that the same unit 
could be used either on the direct-current 
downtown system or the three-phase 
transmission line independently or simul- 
taneously. As the peak of the load on 
the 27th Street station occurred later in 
the day than that in the downtown dis- 
trict, the plan of building double-current 
generators was especially desirable, be- 
cause by utilizing their capacity to carry 
at different times of day the peak load 
of both districts it obviated the neces- 
sity for separate machines for each peak, 
which would be required if two classes of 
generators were used. As a result, the 
first double-current direct coupled dyna- 
mos ever used for d. c. and a. c. light- 
ing systems were manufactured and in- 
stalled during the summer of 1898. A 
600-h. p. engine already in use and direct 
connected to two 200-kw. direct-current 


dynamos was provided with an extended | 


sub-base and outboard bearings, and a 
new armature and flelds were put on, to 
provide the necessary frequency and col- 
lecting and commutating devices. Dur- 
ing the present year an additional unit 
of the same size has been installed. 

This in brief is a history of the instal- 
lation, a description of which can be but 
general, as the details of the work are 
many. 

In the plant at Harrison Street and the 
river there are two units, each consisting 
of a 600-h. p. Southwark vertical triple- 
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FIG 3.— ONE OF THE INDUCTION REGULATORS 
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MOVABLE SECONDARY AND THE DAMPER 
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expansion condensing engine direct con- 
nected to 200-kw. dynamos built by the 
General Electric Company, one at each 
end of the shaft. Each dynamo consists 
of a special single-wound armature, the 
coils of which terminate in a large com- 
mutator, about five feet in diameter and 
of ample cross section to carry the en- 
tire output of the dynamo in direct cur- 
rent. The brushes are of carbon of the 
radial type and are shifted and adjusted 
by means of a hand wheel, as is custo- 
mary on large machines. A view of one 
of these machines is shown in Fig. 6. 

The direct-current sides of these gen- 
erators are connected in series to form 
a three-wire unit, supplying current 
through a standard d.c. low-tension panel 
on the switchboard in the gallery to the 
three-wire bus bars which furnish the 
bulk of the current for the downtown net- 
Work. 

Connected also to the armature wind- 
ings are leads terminating in three heavy 
collecting rings, of smaller diameter than 
the commutator, and located practically 
within it, the commutator spider being 
cup-shaped and overhanging the collec- 
tor rings. Bearing on each ring are 
twelve tangential copper brushes which 
carry off three-phase currents at about 80 
volts pressure. There are 20 poles to 
each dynamo and the speed being 150 
r. p. m., they give a frequency of 25 cy- 
cles, which is considered the best for 
transmission and power work. 

The complete circuits from the direct- 
current bus bars to the high-tension trans- 
mission lines are shown in Fig. 2. 
From the collector rings of each dynamo, 
as this figure shows, the three-phase cur- 
rents are conducted through six 750,000- 
c. m. asbestos covered cables to an in- 
duction regulator in order to give a con- 
trol of the alternating-current pressure 
without varying the field strength, which 
must necessarily be adjusted to give the 
proper direct-current voltages. By means 
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of the regulators the voltage may be 
raised 7144 per cent. or lowered 7% per 
cent., giving a total range of 15 per cent. 
of the initial voltage. Each regulator is 
of 15-kw. capacity and is air cooled by 
forced draft. As is well known, these 
regulators, which are of the General Elec- 
tric Company’s I. R. T. type, have no 
moving contacts but are adjusted by 
moving an iron core which varies the in- 
ductive effect of a shunt winding upon 
a series coil. This core may be moved 
by hand, but for convenience in operating 
from a distance, there is installed a small 
three-phase induction motor to drive the 
core by a worm gear and this is controlled 
from the switchboard as described below. 

From the regulator the current passes 
to three single-pole switches by means 
of which the two machines on one engine 
may be thrown together on the a. c. end 
or disconnected from each other or from 
the line. From the switches the current 
passes to six fuse blocks, which form the 
terminals of the low-pressure windings 
of the three 150-kw. air-blast transform- 
ers. Each leg of the three-phase circuit 
forks to two fuse blocks, thus giving 
each of the three low-tension trans- 
former windings, which are delta con- 
nected, a fuse of its own at each of its 
terminals, so that if one transformer goes 
out the other two will remain working, 
as they would not if there were only 
three fuses, one in each leg. Each trans- 
former is provided with two independent 
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low-pressure windings, which magnetize 
the core. By this method one set of trans- 
formers can be used for the two dynamos 
comprising one unit without making elec- 
trical connection between the windings 
of the two generators. As the two gen- 
erators are electrically connected in se- 
ries with each other on their direct-cur- 
rent sides, any electrical connection on 
their alternating-current sides would of 
course become a very complicated short 
circuit. 

There are two high-pressure windings 
in each transformer which can be con- 
nected either in multiple or in series, 
giving a potential of 4500 or 9000 volts. 
At present 4500 volts pressure is used. 
The high pressure leads of these trans- 
formers terminate in six high-pressure 
fuse blocks of a special design, known as 
the expulsion-type fuse blocks. The leads 
are brought through the panel board en- 
cased in hard rubber bushings, the cur- 
rent being carried from them through 
flexible connections to two hinged ter- 
minals which are pulled apart by springs. 
The fuse of stamped metal passes through 
two lignum vitae blocks, provided with 
air chamber and vent hole on one side, 
and is fastened at each end to these 
hinged terminals. The fuse being in a 
state of tension is pulled apart before it 
quite reaches the melting point and is 
withdrawn from the air chamber, so that 
only a very small amount of the metal 
is volatilized and the violence of the dis- 


FIG. 4.—ONE OF THE DOUBLE CURRENT GENERATORS ERECTED IN THE SHOPS FOR TESTING, 
SHOWING THE COLLECTOR KINGS SUNK WITHIN THE COMMUTATOR SPIDER. 
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DOUBLE THROW MOTOR CONTROL SWITCH 
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FIG. 5.—THE CIRCUITS OF THE CONTROLLING 
MOTOR OF AN INDUCTION REGULATOR, 
SHOWING THE METHOD OF REVERSAL AND 
THE ARRANGEMENT OF THE LIMIT 
SWITCHES. 


ruption under high voltage and heavy 
load is therefore greatly reduced. 

The six transformers and four induc- 
tion regulators of the four dynamos con- 
stituting the two units stand on a plat- 
form in the middle of the floor space, be- 
tween the two generator units. A view 
of this platform and apparatus is given 
in Fig. 1. There are two regulators and 
three transformers for each unit. Un- 
der the platform and enclosed by sides 
of marble is a large air chamber in 
which all the electrical connections be- 
tween transformers, regulators and fuse 
panels are made. Air is forced into 
this chamber by a blower, driven by a 
direct-current motor, whose speed is con- 
trolled by a speed regulator, so that the 
proper volume and pressure of air may 
be maintained in the chamber. The trans- 
formers are provided with dampers which 
regulate the amount of air passing 
through them individually and may be 
adjusted according to the division of the 
load between them. On the sides of the 
chamber, mounted directly on the marble, 
are the high-pressure expulsion-type fuse 
blocks described above and the low-pres- 
sure fuses and switches, the former be- 
ing away from and the latter facing the 
units to which they belong. 

From the high-pressure fuses a three- 
conductor cable conveys the current to a 
three-pole switch of special type placed 
under the gallery, on which is located 
the transmission line switchboard. The 
switch consists of three cylindrical ves- 
sels filled with oil, in each of which one 
lead of the three-phase circuit is bro- 
ken. The terminals and connections are 


AMERICAN ELECTRICIAN 


arranged so that there are four breaks in 
series on each pole; each break being 
about four inches in length, which in- 
sures safe opening of circuit under any 
degree of load. The switch is operated 
pneumatically—the valves being con- 
trolled electrically from the operating 
panel—and can be locked open or closed 
by means of the special switch described 
below controlling them. Fig. 9 gives a 
view of the three switches of this type, 
one for each generating unit and one for 
the rotary converter. 

The most interesting and important 
part of the entire installation is the reg- 
ulating board, located in the switchboard 


gallery, a view of which is reproduced 


in Fig. 7. The direct-current panel for 
each unit is of the standard type used 
for three-wire direct-current central sta- 
tion work. The flelds are bus- excited and 
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the panel are four indicating wattmeters, 
showing the output in watts of each gen- 
erator. Below these are the phase lamps 
—two for each unit—which show when 
the units are in synchronism and ready 
to be thrown in multiple. Between the 
two sets of phase lamps is an a. c. volt- 
meter, and below it a double-pole multi- 
ple point switch, by means of which the 
voltmeter may be connected to any one 
of the generators. Below the voltmeter 
and switch are two three-pole double- 
throw knife switches—one for each gen- 
erator—each of which controls the small 
three-phase motor mentioned above 
mounted on the induction regulator for 
raising or lowering the pressure. Be- 
low these are two multiple point switches 
—one for each unit—and connected to 
the phase lamps for that unit. There are 
also two special contact switches for op- 


FIG. 6.—ONE OF THE DOUBLE-CURRENT GENERATING SETS COMPLETE IN THE STATION. 


the necessary regulation of the fleld 
strength is done by resistances controlled 
by parallel clip switches on the d. c. 
panels. Immediately between the pan- 
els controlling the d. c. side of the double- 
current generators is a single panel con- 
taining all the a. c. regulating and con- 
trolling devices for the two units or four 
three-phase generators. At the top of 


erating the electro-pneumatic high-pres- 
sure oil switches. On the bottom of the 


‘panel are four single-pole knife switches, 


with high resistances connected across 
their terminals, for opening the field 
circuit of each generator. 

The controlling apparatus of the elec- 
tro-pneumatic switches is shown diagram- 
atically in Fig. 8. The direct current 
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enters the apparatus from the d. c. bus 
bars and passes under control of the 
hand switch in the upper part of the 
figure to one or more of the magnets, 
A, B, C, on the air cylinder. In the po- 
sition, D, in which the switch is shown 
open, there is no circuit through any of 
` the magnets. When the switch is rotated 
to the right it strikes a segment carry- 
ing current to magnet, A, which works 
an auxiliary air valve which operates the 
main valve, admitting compressed air to 
the upper end of the cylinder and opening 
the lower end to the atmosphere. The 
piston is by this means forced down. 
closing the switches attached to its cross 
head. A further movement to the right 
brings the switch arm in contact with a 
segment closing the circuit through mag- 
net, B, which is a mechanical latch hold- 
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ing either valve A or C open, except when 
B is energized. A further movement to 
the right operates magnet C, admitting 
air below the piston and forcing it up, 
thereby opening the maln oil break 
switch. 

All the various functions of operation 
and regulation of these generators can 
be accomplished by the regular switch- 
board attendant from this panel on the 
gallery, and the entire installation is thus 
under his control, enabling it to be han- 
dled quickly, conveniently and economi- 
cally. There are no leads to the a. c. 
panel carrying heavy currents or high 
pressures. The heavy current leads run 
directly from the generators to the trans- 
former stand and are very short. The 
indicating wattmeters are connected by 
means of small secondary wires to se- 
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FIG. 8.—THE CIRCUITS OF THE CONTROLLING 
DEVICE OF AN ELECTRO-PNEUMATIC 
SWITCH, SHOWING THE METHOD OF 
OPERATING THE VALVE MAGNETS 

AND INTERLOCKING THEM. 


ries transformers inserted in one leg of 
the leads from each generator. On an- 
other panel are four a. c. ammeters con- 
nected to these same wires, which show 
the number of amperes generated, wheth- 
er energy or wattless current, and indi- 
cate any cross current or hunting between 
generators. 

The phase lamps are connected through 
the double-pole multiple point switches 
above mentioned to one phase of the gen- 
erator leads. Each unit has its own phase 
lamps and its own switch, by means of 
which it may be connected to the other 
unit or the converse rotary converter, 
without touching any other part of the 
panel than that containing the apparatus 
controlling that unit. By means of the 
multiple point switch below the voltme- 
ter that instrument may also be con- 
nected in parallel with one of the phase 
lamps so that the needle will indicate 
simultaneously with the lamps when the 
generators are in step. 

The three-pole double-throw knife 
switch for controlling the motor, which 
rotates by means of a worm gear the 
movable part in the induction regulator, 
is connected so that by throwing the 
switch up the motor will run in a certain 
direction and raise the pressure. By 
throwing the switch down the motor will 
be reversed and the pressure lowered. 
The circuits of this switch and the mo- 
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tor are shown in Fig. 5. The three- 
phase current enters through the wires, 
A, B, C, to the hinges of the throw-over 
switch. Leg C goes right through to the 
small induction motor whether the switch 
is up or down. Legs A and B go through 
other switches located on the machine 
and numbered respectively in the dia- 
gram, 1, 2, 3 and 4. These are limit 
switches, which prevent the small induc- 
tion motor from turning the regulator too 
far in case the switchboard attendant 
tries to raise or lower the voltage be- 
yond the capabilities of the regulator. In 
case he leaves his switch in the upper 
position, switches 1 and 3 are opened au- 
tomatically when the regulator reaches 
its highest boosting position, thus stop- 
ping the small induction motor, but it is 
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station at 27th Street and Wabash Ave- 
nue, to be distributed from that point 
by means of rotary converters to the 
three-wire network of that district. The 
line for the transmission of the three- 
phase current from the Harrison Street 
station to the 27th Street station con- 
sists of two three-conductor cables, laid 
in ducts the entire distance of 34% miles. 
These cables are each No. 2/0 B. & S. 
gage, with paper insulation, designed for 
20,000 volts pressure, and are encased in 
lead sheathing covered with jute. At 
each end of the line each cable termin- 
ates in three single-pole quick-break 
knife switches of special design, by means 
of which either cable may be disconnected 
from the line at will. These are mounted 
on a marble board with barriers of slate 
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verters; two 200-kw. 125-volt rotary con- 
verters; one 250-kw. 250-volt rotary oon- 
verters; with the necessary low-tension- 
switchboard for regulating and controll- 
ing both a. c. and d. c. sides of the ro- 
taries. 

There has just been installed a 4000- 
ampere-hour storage battery at an eight-. 
hour rate in this station to carry part of 
the peak load and to furnish higher volt- . 
age current for some of the long feeders 
in remote sections of the districts. 

Another important function of the dou- . 
ble-current generators is the furnishing 
of three-phase current for power purposes 
in large factories. A line has been in- 
stalled to the factory of the Crane Com- 
pany, the well known makers of valves, 
in which are operated three-phase induc- 


i e - FIG. 9.—THE THREE ELECTRO-PNEUMATIC SWITCHES FOR THE TWO GENERATING UNITS AND THE ROTARY CONVERTER. 


obvious that this does not cut it out of 
circuit when the switchboard attendant 
throws his switch over to the downward 
position when circuit of legs A and B is 
made through switches 2 and 4. These, 
however, open when the regulator is de- 
pressing the voltage by its maximum 
amount, to prevent the motor from run- 
ning too far in that direction. The ex- 
tent of the arc through which the mova- 
ble part of the induction regulator may 
be turned is thus limited automatically. 

The convenience of this method of reg- 
ulation of pressure is most marked and 
can be best appreciated after an attempt 
at hand regulation with the aid of an 
assistant on the floor. The two double- 
current units and the 250-kw. converse 
rotary, which is controlled similarly by 
devices on the panel adjacent to that for 
the large units, may be operated in mul- 
tiple and transmit a total of 1050 kw. for 
power purposes. 

The principal purpose of this installa- 
tion is to furnish current for the sub- 


placed between them and are opened by 
a pole hook in the hands of the opera- 
tor. On the board at the transmitting 
end is a wattmeter which records the 
entire electrical energy transmitted; and 
a voltmeter which indicates directly in 
volts the pressure on the transmission 
line, as well as two ammeters, one on each 
transmission cable. A view of this board 
is shown in Fig. 10, and its circuits are 
shown in the lower right-hand corner of 
Fig. 2. 

At the receiving end of the line are 
the necessary apparatus and appliances 
for reducing the pressure, changing the 
current to direct and distributing it over 
the feeders of the three-wire network. 

This installation cannot be described in 
detail in the space of this article, but in 
general consists of the following: 

A high-tension switchboard with 
switches and fuses for each set of trans- 
formers; three sets of three 150-kw. air- 
blast transformers; five induction regu- 
lators; two 100-kw. 125-volt rotary con- 


tion motors aggregating 200 h. p. The 
current is brought into the building at a 
pressure of 220 volts from a set of three 
75-kw. transformers, which are mounted 
in a special transformer house built be- 
tween two poles just outside the build- 
ing, the line carrying 4500 volts being 
brought on poles from the station. Light- 
ning arresters are placed on each end of 
the circuit. The special switchboard in 
the station from which the line receives 
the high-pressure current is shown in 
Fig. 11, and the arrangement of its details 
in the circuit is represented in Fig. 2. 
As will be seen from the latter figure, 
a tap is made on the transformer side 
of the oil switch of each of the double- 
current units, and three lead covered ca- 
bles are carried to the Crane Company’s 
board. One set of leads thus brought in 
is connected to the top and the other to 


the bottom terminals of three single-pole, 


double-throw, quick-break knife switches; 
the line being connected to the middle 
points, so that by throwing the switches 
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FIG. 10. — THE SWITCHBOARD OF THE TRANSMISSION 


LINES. 


up or down, the line may be thrown on 
either generator unit independently of 
whether either or both units are working 
singly or in parallel on the bus bars and 
transmission line. 

The double-current machines in this sta- 
tion give an excellent opportunity for 
comparison with direct-current machines, 
since they stand immediately adjacent to 
three-wire sets of exactly the same out- 
put and exactly the same speed in revo- 
lutions per minute. In fact the first dou- 
ble- current unit is driven by an engine 
which originally drove direct-current ma- 
chines and is a duplicate of other engines 
standing next to it and still driving such 
generators. The differences in appear- 
ance are as follows: A double-current 
machine necessarily has 20 poles to ob- 
tain the proper frequency, instead of the 
6 poles on the direct-current machine, 
and in order to avoid crowding these 
poles the diameters of the yoke ring, the 
armature and the commutator have been 
increased and the machine has been 
shortened axially somewhat to compen- 
sate for this increased diameter. The nar- 
rower pole face necessarily reduces the 
number of slots and commutator segments 
per pole which can be used, which num- 
ber in the double-current machines is 21, 
about % of that in the older dynamos. 
This increases considerably the voltage 
generated per commutator segment, but 
proper commutation has been attained by 
using carbon brushes. 


FIG. 11.—THE SWITCHBOARD OF 
THE POWER LINE. 


It will be seen that a great flexibility 
of operation is obtained by means of the 
apparatus above described. Each double- 
current generating unit can be used sim- 
ultaneously to furnish current for the di- 
rect-current system, three-phase current 
for the transmission line and for the 
power line—either alone or in multiple 
with the other machines—and to the ex- 
tent of its capacity on either the d. c. or 
a. c. side. The converse rotary may fur- 
nish current for the transmission line and 
one generator unit furnish current for the 
power line, independently of each other, 
or they may be run in multiple, or one 
generator unit may furnish current for 
both transmission and power line, or the 
second generator unit may be run in mul- 
tiple with the converse rotary on the 
transmission line, independently of the 
generator unit on the power line, or all 
three may be run in multiple on the trans- 
mission and power lines—each generator 
furnishing direct current at the same time 
to the three-wire bus bars. 

Thus the company is able to run its 
dynamos and engines at the point of 
greatest efficiency all the time and secure 
the best economy in operation with a 
smaller number of units, a more uniform 
system of apparatus and less investment 
in machinery. 

The fleld thus opened up is capable of 
vast extensions and the realm of double- 
current generators for light and power 
business is almost limitless. 
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THE ISOLATED PLANT OF A WHOLE- 
SALE GROCER’S ESTABLISHMENT. 


Chicago is pre-eminently the city of 
large jobbing houses, among the most im- 
portant of which are naturally those de- 
voted to the collection, sale and distribu- 
tion of the various food products raised 
largely in the adjoining States, shipped 
into Chicago, and there treated, prepared 
and sold for consumption to a large ex- 
tent in the same districts. The running 
of a wholesale grocery involves more than 
the mere purchase and sale of food com- 
modities, the raw material being to quite 
a large extent converted into more finished 
products. The processes require a large 
amount of labor which can be greatly 
economized by the use of many unusual 
types of machines, requiring the distribu- 
tion of a considerable amount of power 
in small units. The peculiarity of this 
power distribution is the fact that the 
demand in any one department is quite 
intermittent. The baking-powder ma- 
chines may be running one day and idle 
the balance of the week. The mince meat 
cutters have heavy duty in the fall of the 
year, and catsup kettle stirrers have their 
season of activity when tomatoes are ripe, 
etc. The result is a large amount of idle 
power-transmitting apparatus, which, if 
the transmission is mechanical, consumes 
a larger portion of the power generated 
than does transmitting apparatus with 
such a low load factor as that even of a 
machine shop. 

A test of the equipment of the old house 
which the building described below super- 
sedes, showed that some 65 per cent. of 
the power generated by the engine was 
wasted in the shafting and belting. This 
waste led to the equipment throughout of 
the building recently completed with elec- 
tric power transmission. The structure is 
known as the Garrett Building and is a 
plain, but substantial, steel edifice built 
by the Northwestern University under 
special designs for the lessees, Messrs. 
Reid, Murdock & Company. The building 
is about 130x180 feet in size, ten stories 
high; with a basement, and is completely 
occupied by the wholesale grocery busi- 
ness of the above named firm. The first 
two floors are filled by the offices and ship- 
ping rooms, the upper three by the treat- 
ing and manufacturing departments, and 
the others by warerooms of the materials 
kept in stock. 

The isolated plant is an unusually com- 
plete one, and interesting, owing to the 
peculiar nature of the problems involved. 
The engine room contains three 75-kw. 
generators of a new type built by the 
Western Electric Company and containing 
some novel features, notably the protect- 
ing plates of the barrel wound end connec- 
tions which are shown in Fig. 1. They 
are driven by two Erie Ball engines, and 
all engines and dynamos are in line and 
coupled together on the Arnold system. 
The general arrangement of the en- 
gines, generators and couplings on the 
shaft is shown by the plan, Fig. 2. 
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and in reater detail by the sectional ele- 
vation, Fig. 1. Both the engines are hor- 
izontal tandem compounds with single 
valves, and designed for the same speed, 
275 r.p.m. The one to the extreme left 
of the line is rated at 125 h. p., while 
the other has a capacity of 250 h. p. 

As will be seen, the larger engine has 
a dynamo either side of the crank, there 
being two dynamos between the two en- 
gines, the smaller engine being at one 
end of the line. Normally the larger en- 
gine is coupled to the two dynamos ad- 
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and B’, coupled together at the center by 
the ordinary flange coupling, N. In spite 
of the fact that this shaft is in two pieces 
it is supported only by the bearings, M 
and M', close to the central flange coup- 
ling, the greater part of the shaft and the 
discs on the end of it overhanging the 
bearings at either side. This condition 
exists, however, only when the shaft is 
lying idle in its bearings, for when the 
shaft is in operation it is supported at 
both ends as described hereafter. Sur- 


rounding this shaft are the hollow shafts 
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and generator flanges can be bolted to- 
gether by means of bolts sucb as that 
shown at G, or all three flanges can be 
rigidly fastened together if both sets of 
bolts are in place as the drawing indicates 
them. Normally the inside solid shaft is 
loose at both ends and stationary, but it 
can be coupled up to throw either the 
right-hand dynamo upon the small en- 
gine, or the left-hand uynamo upon the 
large engine, or both generators upon 
either engine, or finally to fasten both en- 
gines and all dynamos rigidly together. 
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FIG. 1.—VERTICAL SECTION OF TWO GENERATORS AND THE OLUTCHES, SHOWING THE VARIOUS AVAILABLE COMBINATIONS OF THE 
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FIG, 2.—PLAN OF THE GENERATING UNITS OF THE 


jacent to it, while the smaller engine is 
coupled only to the third dynamo next 
to it. Running through the hollow shafts 
of the two dynamos between the engines 
is a smaller solid shaft with flanges by 
means of which it can be coupled to either 
or both of the crank shafts of the two 
engines or to either or both of the flanges 
fixed to the hollow dynamo shafts sur- 
rounding it. 

The arrangement of these parts is best 
shown in Fig. 1, in which the solid cen- 
tral shaft is shown in two sections, B 
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or quills carrying the dynamo armatures. 
Each of these quills is supported in inde- 
pendent bearings, such as K and L, the 
latter of which is on the same pedestal 
with bearing M. The shaft, B, carries at 
its left hand end a disc, C, which runs be- 
tween the flange, E, keyed to the crank 
shaft of the small engine and the flange, 
D, fastened to the generator quill. The 
flange, C, of the inside shaft can be bolted 
either to the engine flange, E, by means 
of taper bolts such as that shown at I, or 
to the generator flange, D, or the engine 
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By this means the failure of any one dy- 
namo does not incapacitate either engine, 
or does trouble with the smaller engine 
throw out of service any dynamo, while 
failure of the larger engine only shuts 
down the right-hand dynamo. The larger 
engine is made with cylinder dimensions 
sufficient to carry with two dynamos the 
whole load, and a reserve source of power 
is ingeniously provided without using any 
other engine of the same size, by fitting 
the smaller engine with a by-pass in such 
a way that both its cylinders can be used 
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high pressure, under which condition it 
will deliver double its rated load, or fully 
that of the larger engine working com- 
pound. 

Thus the central solid shaft is only used 
in case of emergency. This emergency 
might be the disabling of one of the gen- 
erators or one of the engines. In case the 
large engine should break down it would 
be possible, by means of this interior 
shaft and the three-way couplings at its 
ends, to operate two of the generators 
from the small engine. This would be 
accomplished by bolting the disc, C, keyed 
on the end of shaft B, to the small engine 
flange, E. This connection would insure 
the revolving of the interior shaft, and by 
bolting the disc on the other end of the 
shaft to the generator flange, the small 
engine could be made to operate the gen- 
erator which is not immediately adjacent 
to it. At the same time the flange, E, of 
the small engine could be bolted to flange, 
D, of the generator contiguous to it, and 
in this manner both generators would be 
operated by the small engine. By revers- 
ing the connection the large engine could 
be made to operate two generators upon 
one side and one generator upon the 
other; that is, by working under an over- 
load of 50 per cent., the large engine can 
operate the entire plant, while the small 
engine is capable of handling two-thirds 
of the total generator capacity. As the 
total load of the plant never exceeds the 
output of two generators, it will be seen 
that the small engine is capable of hand- 
ling the entire load in case of a break- 
down of the large engine, while, if any 
one of the generators or the small engine 
should be crippled, the large engine is in 
a position to supply the demand. Even 
the simultaneous break-down of the large 
engine aud the right-hand generator, or 


FIG. §.—THE SWITCHBOARD CONTROLLING 
THE STORAGE BATTERY. 


the small engine and any one generator 
would not reduce the capacity of the plant 
below the maximum demand. 

To insure the same reliability with reg- 
ular direct-connected units it would be 
necessary to install three engines and 
three generators. Thus one large engine 


is used in place of two smaller ones, giv- 
ing better steam economy on large loads 
and yet a small engine is available for 
light loads. This arrangement, therefore, 
not only costs less for machinery, but 
gives a more compact plant, requires less 
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steam piping and is more convenient to 
operate. 

The bolted couplings are designed so 
that they may eventually be replaced by 
magnetic clutches, the latter not being in- 
stalled, as the Joad is a reasonably steady 
one and capable of being carried tempo- 
rarily by the storage battery while the 
generating plant is shut down for chang- 
ing couplings. 

The bearings, slides, etc., of the small 
engine have been prepared for this extra 
duty, the frame being that standard for 
150 h. p., and its ability to perform this 
service has been proven by continuous 
operation under this load. Steam at full 
boiler pressure of 150 pounds is not ad- 
mitted to the low pressure cylinder of the 
smaller engine, a reducing valve being in- 
serted to hold the admission pressure of 
the low pressure cylinder down to about 
60 pounds. The generators are supported 
on an iron sub-base extending between 
and bolted to the engine frames. The 
pedestals are supported on liners, and 
dowel pins, in addition to the ordinary 
bolts, have been inserted in order to main- 
tain the accurate alignment necessary 
with such a large number of journals in 
line with each other. The generator 
frames are split vertically in order that 
they may be pulled apart and removed if 
necessary, without disturbing the double 
line of shafting running through them, 
thus allowing convenient access to the 
fleld and armature coils. 

The plant is non-condensing, exhaust 
steam being used for heating purposes in 
the winter season. 

The introduction of the storage battery 
and its use without a booster directly in 
parallel with the generators has involved 
some peculiarities in the switchboard ar- 
rangement. The main switchboard. whicb. 
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FIG. 4.—THE MAIN swITCHBOARD, SHOWING UNIQUE ARRANGEMENT OF MAIN SWITCHAS ON GENERATOR PANELS TU THE Lei. 
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does not contain the battery equipment, 
is shown in Fig. 4. The three panels to 
the left are devoted respectively to the 
three generators, and each contains, as 
may be seen, three single-pole, double- 
throw switches and one single-pole, sin- 
gle-throw switch. The purpose of these 
switches is to run the machines either 
shunt or compound on either the lighting 
or the power bus bars. The arrangement 
of these connections is shown in the left- 
hand side of the diagram, Fig. 5. Here 
it will be seen that the left-hand switch, 
A, when thrown up, connects the negative 
brush of the dynamo to the negative light- 
ing bus, and when thrown down, to the 
negative power bus. The next switch to 
the right, B, performs the same function 
for the positive terminal of the machine. 
The switch, C, next to the right, is con- 
nected to the equalizer lead, that is, to the 
positive brush of the machine. In case 
this switch, C, is thrown in, the machine 
works as a plain shunt dynamo, whether 
the switch, B, to the left of it is closed or 
not. If the latter is also closed, the se- 
ries fleld is short circuited, and if open, 
all current must pass direct via switch, C, 
from the brush to the bus bar without go- 
ing through the series fleld. The single- 
throw switch, D, to the extreme right of 
the group, is an equalizer switch, used 
when running the machines compound. 
This is used when working upon either 
the lighting or the power bus, a separate 
equalizer for the two services being un- 
necessary, as there are only three dyna- 
mos, a number insufficient to give a pair 
for lighting and a pair for power. Thus 
with switch A and switch C up, the ma- 
chine is operating as a straight shunt dy- 
namo upon the lighting bus bars, and 
with switch A and switch B down, the 
machine would operate as a compound dy- 
namo upon the power bus bars and could 
be thrown in parallel with another ma- 
chine by closing the equalizer switch, D. 
This unusual equipment of switches is de- 
sirable in order to group the dynamos at 
times in parallel with the storage battery 
on the varying load due to the current 
taken by the elevators and stationary mo- 
tors of the plant, when compound winding 
without a battery booster would make the 
distribution of the load unstable. At times 
when the battery is not in parallel with 
the machines they can be over-com- 
pounded as is usual in such plants. 

Another novelty on the switchboard is 
the use of one integrating wattmeter with 
flexible cords and plugs by which it can 
be connected into any feeder. For this 
purpose tnere is cut into each feeder be- 
hind the board a removable copper strap 
with plug sockets above and below it, in 
which the wattmeter plugs can be in- 
serted, the strap being then pulled out to 
throw the current through the meter. 

The voltmeter is fitted with a Mabbs 
voltmeter switch by which it can be 
thrown to any machine, tu the bus bars 
or to ground from either bus bar. One 
of the machine ammeters is also fitted 
with a Mabbs ammeter switch by which 
it can be thrown on to ammeter shunts 
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respectively connected one in its own ma- 
chine circuit and one in each feeder cir- 
cuit. Thus this ammeter can be used 
whenever it is desirable to do so and at 
an instant’s notice to measure the current 
on any feeder. 

The battery consists of 115 cells of 15 
F. chloride accumulators (the plant being 
throughout a two-wire 220-volt system). 
This size of battery was chosen on the 
principle that a storage battery for this 
service should have at an eight-hour dis- 
charge rate about one-third the ampere 
capacity of the generators. The cells are 
mounted in glass cases in sand trays on 
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battery to either the power or the light 
bus when the booster is not used, while 
switch, J, is used when the battery is in 
operation either with or without the boos- 
ter. l 
The generators normally run plain 
shunt in parallel with the load and the 
storage battery, the voltage of the latter 
being regulated by means of the end-cell 
switch. Occasionally they are run com- 
pound on the load, the battery being dis- 
connected. Provisions are such, however, 
that the load can also be run on the ma- 
chines either shunt or compound, the bat- 
tery being at the same time charged 
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FIG. 5.— DIAGRAM SHOWING CONNECTIONS OF ONE GENERATOR AND THE BATTERY AND 
BOOSTER. 


oil insulators, on racks two tiers high, in 
a special battery room. 

The battery switchboard is a separate 
affair, shown in Fig. 3. Its circuits are 
indicated at the right hand side of Fig. 5. 
It is fitted with a 15-point end-cell switch 
operated by hand, in addition to which 
there is also installed a motor-driven 
booster. This booster is solely used for 
charging and is not differentially wound 
in order to render the battery capable of 
discharging in parallel with compound 
wound generators. The booster motor is 
supplied through a double-pole, double- 
throw switch, G, from either the lighting 
or power bus bars. Switch H throws the 
booster in series with the battery from 
either the light or the power bus bars, and 


switch, I, connects the negative end of the 


through the booster, or the load can be 
put on the battery while the latter is con- 
nected with the machines through the 
booster. i 

Throughout the building there are. some 
45 motors with an aggregate capacity of 
350 h. p. all told, exclusive of the elevator 
motors. Of the latter there are 6, all Otis 
machines, 5 being rated at 25 h. p. each 
and one at 50 h. p., besides one dumb: 
waiter. The large motor drives one 6000- 
pound freight machine at 250 feet per min- 
ute. The motors have all sorts of pe- 
culiar loads. In addition to those men- 
tioned above there are carbonizers, bot- 
tling machines, raisin seeders, olive ston- 
ers, salad mixing machines, onion cutters, 
cucumber cutters, mustard pumps, centrif- - 
ugal wringers, coffee conveyors, elevators 
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An Electric Machine for Charging Ingots into Heating Furnaces in Plate Mill. 
Pouring a Heat in the Open-Hearth with an Electric Crane. Electric Charging Crane over Rail-Mlll Soaking Pits. 
Electric Macbine for charging Open Hearth Furnaces. 


Views of the Cranes and Charging Machines of the Illinois Steel Company. For description see page 456. 
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and roasters, in addition to such ordinary 
loads as printing presses, etc. Of these 
motors about 40 were made by the North- 
ern Electrical Manufacturing Company, 
and all of these are low speed, shunt 
wound and fitted with 15 per cent. 
speed regulation by means of field 
strength variation. All motors are con- 
trolled by Cutler-Hammer motor starters. 

Down in the engine room are various 
motor-driven auxiliaries having an aggre- 
gate capacity of some 90 h. p. These mo- 
tors drive the ice machinery, the air com- 
pressor for the pneumatic message sys- 
tem, the air fans for the indirect heating 
system and one air compressor for a pneu- 
matic sewage ejector. The latter is en- 
tirely automatic in operation, the ejection 
of the sewage matter from the sump being 
automatically controlled by a float valve, 
and the compressor motor being in turn 
automatically controlled to maintain the 
air at 10 pounds per square inch by a 
Whittingham switch. 

The wiring through the building pre- 
sents several points of interest. The main 
feeders are carried up on porcelain knobs 
in a special feeder shaft, outside of which 
all wiring of current, telephone and signal 
service is carried in iron-armored con- 
duit. This conduit differs from previous 
practice in being plain galvanized iron 
pipe of standard weight and unlined. The 
light and power wiring carried through it 
is double braided and covered with 1/32 
inch more insulation than that custo- 
mary in lined pipes. 

The lighting throughout the building is 
entirely by means of 220-volt incandescent 
lamps, no arc lights whatever being used. 
The number of ceiling outlets throughout 
the warerooms is much greater than the 
nume - of necessary lamps, and each out- 
let, instead of being provided with a cord 
and socket, is simply fitted with a special 
receptacle. The men are given a number 
of cords and lamps fitted with attachment 
plugs which they can insert in these re- 
ceptacles, thus keeping down the number 
of lamps connected but allowing the use 
of lamps in all desirable locations. The 
question of outlets on the office floors 
was a peculiarly difficult one in this build- 
ing, as cords from overhead fixtures down 
to the desks were not wanted and the 
offices are in large rooms without provi- 
sions for getting at the desks from adja- 
cent walls. No cords come down from the 
ceiling or electroliers in the two great 
office rooms which fill the first and sec- 
ond stories of the building, all lamps, tel- 
ephones, annunciators, buzzers, bells, etc., 
being wired up through the fioor. Under 
such desks as are fastened to the floor the 
conduit piping is brought up flush with 
the surface of the desk, a fixture bracket 
being screwed on above it, but with mova- 
ble roll top desks this construction was 
mot available. Pringle marine outlet boxes 
were used in this case for the telephone 
and signal wires, and Chapman recepta- 
cles in boxes with rubber gaskets for the 
lighting wires, these fixtures serving sat- 
isfactorily where they are located so as 
mot to be trampled upon. 
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The telephone and signal service in 
these offices is worked out with unusual 
care. As is customary, a Bell private 
branch exchange is installed, but all of the 
phones wired to this exchange are not 
fitted for connection through over the 
trunk lines to the city system since a 
higher rate is charged for instruments so 
used than for those used only on private 
branch work. The private branch opera- 
tors are therefore supplied with a call 
service with buzzers on the desks by 
which they can call any one wanted to 
the nearest long distance ’phone. The 
wires to these buzzers run in the same 
piping with the annunciator wires. The 
large number of lighting, telephone and 


Flectric Power as a 
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signal conduits, annunciator and buzzer 
and special wires, with the compressed 
air message tubes and other pipes, gives 
under the second floor of the building an 
almost solid grillwork of iron piping. 

The architects of the building were D. 
H. Burnham & Company, the work above 
described being under the supervision of 
the electrical and mechanical engineer of 
this company, Mr. Chas. M. Wilkes. The 
contract for the engines, generators, Ar- 
nold system, storage battery, booster, 
wiring and switchboard was given to the 
Arnold Electric Power Station Company, 
who sub-let the wiring and switchboard 
work to the Mutual Electric Company of 
Chicago. 


Factor in Steel Mills. 


It is gratifying to note the rapid de- 
velopment of electrical appliances for 
handling the metal in its various stages 
as it progresses through the different de- 
partments in some of the large steel mills 
of this country. Although electricity has 
been slow in entering this field, because 
of the very difficult problems to be solved, 
it is now getting a permanent hold and 
has given an opportunity for the display 
of engineering skill and inventive genius 
of the highest order to adapt it to the 
work in hand. Among the mills in which 
electricity has superseded direct steam 
power in a variety of distinct operations 
none are more interesting than the mills 
comprising the plant of the Illinois Steel 
Company at South Chicago, Illinois. This 
plant is located near the mouth of the 
Calumet River on the lake, and includ- 

: ing the blast furnaces, covers about 450 
acres, and in it are employed over six 
thousand hands. 

The electrical devices are found mostly 
in the mills, as this power is not em- 
ployed to any great extent about the blast 
furnaces except for lighting. In the open- 
hearth department motors aggregating 
1200 horse power are employed, while 
about 600 motor horse power is found in 
the plate mill and the same amount in 
the slab mill. The application of motors 
in mills of this character is not, as many 
suppose, confined to travelling cranes 
merely, for while these are used both for 
handling the ladles and shifting mate- 
rials, numerous other electrical machines 
are employed. Some are known as charg- 
ing cars, others as ingot lifts, while in 
the slab mill the tables are shifted by 
motors, and there are motor-driven trans- 
fer tables for giving direction to the bil- 
lets. Last, and most interesting of all, 
magnetic lifts and trolleys are employed 
in and about the plate mills. 

The largest of the travelling cranes are 
found in the open-hearth furnace depart- 
ment, and here are four of 75-ton ca- 
pacity each, which are employed for 
handling the ladles. Four of the fur- 
naces areof the revolving type, and when 
a charge is ready for pouring, the ladle is 


brought into position by the crane. The 
furnace is revolved or tilted by means of 
a pair of hydraulic cylinders. The ladles 
are supported from the crane by stir- 
rups and are filled to overflowing with 
the molten metal in order to remove the 
slag, which floats on the steel while both 
are molten. When ready, the crane swings 
the ladle into position over the ingot 
moulds, when the metal is allowed to flow 
into a funnel-shaped receptacle known as 
the fountain, which connects with the 
base of the four moulds so that the four 
are filled from the bottom simultaneously. 
Great accuracy is required in handling and 
adjusting the ladles, but electric power 
is found to meet the most exacting re- 
quirement. One of these ladles is shown 
in service on page 455. 

The large cranes have each two travel- 
ing hoists, the small one being of 20-ton 
capacity, which is employed for turning 
the ladles when it becomes necessary to 
empty them of the surplus metal or slag. 
These lighter hoists are also employed for 
lifting light weights. The large cranes 
are each equipped with seven motors; two 
of these are connected in parallel for op- 
erating the main hoist, two similarly for 
the auxiliary hoists, and the others op- 
erate the two trolley travels and the 
bridge travel. In the same department 
are two other electric traveling cranes of 
thirty tons capacity each, which are op- 
erated for the lighter work, and there is 
also a 40-ton crane with which an aux- 
ilary lift is also provided for handling 
the smaller ladles. A third 75-ton crane 
is about to be installed in which the en- 
gineer proposes to use wire ropes in 
place of the chains for the hoists, and 
for this purpose large sheaves will be 
employed. This change is made for the 
reason that it is difficult to forge large 
chains so that the links shall all have a 
proper factor of safety. 

Passing to an elevated platform in the 
rear of the revolving and open furnaces, 
we find two charging cars which are em- 
ployed for introducing the metal into the 
furnaces. 

These charging cars, which are illustra- 
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ted on page 455, resemble the battering 
rams employed by the ancients. They are 
longest across the track on which they 
run, and the arm or ram has several 
movements; one tilts it up and down, an- 
other revolves it half way over on its 
axis, and tne third gives it an advance 
and retreat motion. All these movements 
are under the control of the operator, who 
stands on the off side of the car from 
the furnace and manipulates the levers 
that start the motors. The metal for the 
charge is cut by shears into suitable 
lengths and is packed in cast-iron pans 
or boxes of oval shape and about four feet 
in length and twenty inches wide and 
deep. These are brought in and placed on 
suitable racks along the face of the fur- 
maces. Each charging box has a dove- 
tailed shaped chamber at one end into 
which the end of the ram drops and it is 
locked in position. The box is then lift- 
ed and the car moves with it to the mouth 
of the furnace when the ram is extended, 
and as soon as the charge is well within 
the fire chamber the box is inverted and 
its contents dumped into the molten mass. 
The box is then righted, withdrawn and 
placed back upon its rack, when another 
is picked up and the operation repeated. 
The work of charging is done without ex- 
posing the operators to the excessive heat. 
Machines of the same type are also em- 
ployed in the rail mill and one of the 
other mills for charging and drawing the 
blooms from the re-heating furnaces pre- 
paratory to rolling. 

Above a platform, adjoining that on 
which the charging cars operate, is an 
ordinary electric traveling train for load- 
ing and handling the dolomite, which is 
crushed and employed for the floor and 
lining of the open-hearth furnaces. 


In the plate mill electro-magnets, illus- 
trated on page 457, are employed for lift- 
ing the plates. These are cheaper, safer, 
quicker to operate and are more efficient 
than chains and hooks. The largest lift 
is composed of seven magnets, which are 
attached by chains to a long beam, which, 
in turn, is suspended by wire ropes from 
overhead traveling trolleys, and these are 
propelled along the run by a motor-driven 
drum. This set of magnets is capable of 
picking up plates weighing ten thousand 
pounds and transporting them to any de- 
sired distance and dropping them in con- 
venient proximity to the plate shears. 
Plates measuring eight feet wide and forty 
long, and from 5/16 to 1% inches thick, 
are readily handled. Hot plates, however, 
are not transported by the magnet lifts, 
as the heat injures the winding of the 
nagnets. Some of the magnets are small- 
er than others. The small ones are of later 
construction and are made after designs 
furnished by E. B. Clark, Electrical Engi- 
neer of the company, and although less 
than one-fifth the size of the larger ones, 
are more powerful. 

After the plates are cut to suitable sizes 
they are removed from the shears and 
deposited in the shipping yard by over- 
head traveling cranes having only a sin- 
gle magnet. Similar cranes are employed 
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in the yard for loading plates upon cars 
for shipment. 

For handling the heavy ingots in the 
rail mill, and for introducing them into 
and removing them from the soaking pits, 
preparatory to rolling, an immense bridge 
crane is employed (shown on page 455), 
which is made on the rack and pinion or- 
der. The lifting hooks of this type of 
crane are attached to a vertical plunger 
with rack teeth that mesh into pinions 
which are operated by electric power. 
There is also a counterweight attachment 
which adds to the novel mechanical feat- 
ures of this crane. 

In one of the other mills is still an- 
other type of electric traveling cranes for 
serving the soaking pits. In this the 
lifting is done by a pair of vertical screws 
driven by a motor, and this is capable 
of lifting enormous weights. There are 
also about the shops numerous other elec- 
tric cranes and hoists, but these are not 
of special interest. Improvements in the 
line of braking mechanism for the larger 
lifts are contemplated. 


POWER HOUSE. 

The current for operating the various 
motors, and for lighting, is generated in 
a single plant recently constructed and 
which takes the place of three plants for- 
merly required. 

The interior of the power plant is 
shown on page 459, from which it will be 
seen that several types of generating units 
are employed. There is one pair of tan- 
dem compound Porter-Allen engines, each 
direct-coupled to a 400-kw. Westinghouse 
generator, which delivers a 250-volt direct 
current. There is also a 600-h. p. vertical 
cross compound McIntosh & Seymour 
engine direct coupled to a 300-kw. West- 
inghouse generator. 

A very interesting feature of the power 
plant is the method of operating the light- 
ing machines. The six arc machines are 
of the T.-H. type and are driven in pairs 
by a 100-h. p. Westinghouse motor, 
through flexible couplings. These motors 
are driven from the power generators 
above described. They require less at- 
tention than would engines and are more 
economical from the fact that large en- 
gines are employed for the initial power. 
There is also a 60-kw. alternating ma- 
chine for the incandescent lights. The 
lighting equipment consists of 300 Stand- 
ard arc lamps, 150 enclosed arcs and 1000 
incandescent lamps. 

The repair shop for the electrical equip- 
ment adjoins the engine room, in which 
an electric motor supplies the power for 
operating the gear cutters, engine lathes, 
planers and other tools required in the re- 
pair department. In this department is 
also an electric hoist for removing sup- 
plies from the basement directly under 
the repair shop; there is also a 20-ton 
electric traveling crane in the engine 
room. 

It is estimated that a saving of 50 per 
cent. in the cost of power is effected by 
the use of motors in the various locations 
above described over that of steam power 
formerly employed. 
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A LIVE ELECTRICAL CLUB. 


Nearly 150 young men attended the 
first fall meeting of the Y. M. C. A. Elec- 
trical Club recently held in the parlors 
of the Central Department of the Young 
Men’s Christian Association of Chicago. 
In view of the fact that interest in in- 
dustrial education is rapidly growing, this 
meeting is a significant one. The young 
men who are members of this club are 
engaged in electrical or allied pursuits 
during the day, and the club was formed 
by them more than two years ago for the 
purpose of securing facilities for an elec- 
trical education. It seems strange that 
in a city the size of Chicago there should 
be no provision made for the education 
of electrical apprentices, but the fact is 
that, outside of the efforts being made by 
this Y. M. C. A. Electrical Club, there is 
no opportunity offered to young workmen 
eager to improve their condition by even- 
ing study. As the work of this organiza- 
tion is an attempt by the young men 
themselves to fill a gap in our educational 
system which is so elaborate in nearly 
every other direction, it is a movement 
which should attract more than passing 
notice. The club is not a fad, but has 
behind it a record of over two years of 
solid growth, and its plans for the com- 
ing season have been developed from a 
recognition of the actual needs of the 
members. It has among its numbers sev- 
eral young men who are rapidly rising 
to positions of responsibility, and who 
owe much of their success to benefits se- 
cured through club work. 

Last year the association management 
set aside a room to be used as an elec- 
trical laboratory, and the club collected 
nearly $1,000 worth of apparatus from va- 
rious manufacturers as a laboratory 
equipment. It has been the aim of the 
club to secure one or more samples of 
the new electrical devices put upon the 
market from time to time, and to instal 
them for use in the laboratory, and it is 
under obligations to many manufactur- 
ers, who have kindly contributed to car- 
rying out this idea. At the present time 
the club is interested in raising a fund 
of $2000 for the purchase of a complete 
set of practical testing and measuring in- 
struments, and a number of very gener- 
ous contributions from some of the large 
electrical interests of Chicago have al- 
ready been received. This laboratory 
equipment is not opened indiscriminately 
to the use of the members, but is used in 
systematic study in the electrical classes, 
which are carried on under the inter- 
national system so thoroughly developed 
by the Y. M. C. A. 

Under this international system it is 
possible for every association in the coun- 
try to do the same work in its evening 
classes. The prospectus of a course of 
study to be followed in both the elemen- 
tary and advanced electrical classes has 
been carefully prepared by Prof. E. J. 
Houston of Philadelphia, and the printed 
examinations at the end of the year’s 
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work are of such high standard that the 
holders of certificates issued by the in- 
ternational committee are given credit 
for the work done in the classes in more 
than 100 universities and technical 
schools. In the international examina- 
tion last year, three students in the ele- 
mentary electrical class of the Chicago 
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Last year the discussion on The Elec- 
trical Business” was published in a num- 
ber of technical papers, while Mr. A. V. 
Abbott’s talk on “Wireless Telegraphy” 
filled the association hall with a paying 
audience. One of the most popular en- 
tertainments given by the club was that 
including the electrical spectacular ef- 


ELECTRICALLY LIGHTED INDIAN CLUB EXHIBITION BEFORE THE CHICAGO ELECTRICAL 
CLUB. 


department secured a grade of 100%, and 
two students in the advanced class stood 
98% and 99% respectively, while the dis- 
play by these classes at the international 
educational exhibit held at Grand Rapids, 
Mich., was given the highest award of 
merit. The electrical club naturally feels 
proud of the record made by the classes 
which are conducted as part of its work. 
For three years these classes have been in 
charge of Mr. Geo. A. Damon, electrica? 
engineer for the Arnold Electric Power 
Station Company. 

In addition to the classes in electricity, 
and as a result of some preliminary work 
along this line last year, there will be 
two courses offered this season in electri- 
cal laboratory work. These courses are 
intended to illustrate the principles 
taught in the classes and will be of a 
thoroughly practical nature. The club 
has been fortunate in securing the ser- 
vices of Mr. W. B. Hale, electrical engi- 
neer in charge of the testing laboratory 
of the Western Electric Company, who 
will have charge of the laboratory, and 
who brings into the work a rich experi- 
ence in commercial testing methods. Mr 
Hale will be assisted by Mr. Fitzhugh 
Taylor, a senior student in the Armour 
Institute of Technology, and president of 
the club. 

In addition to the classes, which con- 
tinue for 25 weeks, beginning Oct. Ist, 
the club work includes an interesting 
program of meetings held upon the last 
Friday evening of each month during the 
period occupied by the classes, and every 
Friday evening for two months after the 
class work closes in April. These pro- 
grams include excursions, practical talks 
and open discussions upon live topics. 


fects originated by Mr. Geo. W. Patter- 
son, who is a member. Mr. Patterson is 
the originator of the electrically lighted 
Indian clubs, and as he is an adept at 
swinging them, the graceful serpentine 
movements which he produces in a dark- 
ened room with the clubs illuminated by 
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of the lamps alone, the small circles in- 
dicating the path of the miniature lamps, 
while the larger and brighter arcs mark 
the curves traced by 100-candle power 
lamps on the extreme ends of the clubs. 
Many other classes in the sciences, draw- 
ing and mathematics which are necessary 
for a complete electrical education are 
offered in connection with the evening 
college department of the association. 
These classes, together with those in cth- 
er branches, make the association build- 
ing the headquarters for nearly 1000 sep- 
arate students during the evenings of the 
winter months. 

This year’s program includes an open 
discussion upon the subject How to Be- 
come a Successful Electrician,“ and the 
book written by Sloane upon the subject 
will be taken as a basis. Last year the 
experience meeting upon “How I Got My 
First Electrical Job,” was so successful 
that another experience meeting will be 
held this winter, the topic being “What 
I am Doing in Electrical Work.” These 
experience meetings and open discussions 
bring the members closer together, and, in 
a number of cases, have been the means 
of some of the members securing a high- 
er grade of employment. The Members 
nights” are always beneficial, as these 
evenings are taken up by papers pre- 
pared exclusively by the members upon 
subjects with which they are familiar, 
and it is one of the objects of the club 
to develop facility of expression in tech- 
nical discussions. 

The club is now planning to entertain 
its friends shortly with an “Evening with 
Statical Electricity.” For this purpose 
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constantly changing multi-colored minia- 
ture incandescent lamps produce an ef- 
fect which has been aptly termed “a new 
school of pyrotechnics.” The illustration 
on this page shows a reproduction of a 
photograph taken by means of the light 


they have interested Mr. E. E. Jewel, the 
president of the McIntosh Battery & Op- 
tical Company, who will display a sixteen- 
plate static machine, which is said to be 
the largest machine of the kind ever 
built. In addition to the striking phe- 
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nomena made possible by this monstrous 
machine, a very complete collection of 
beautiful Geissler tubes will be shown, 
while the X-ray effects made possible by 
the intense power developed by the six- 
teen-plate machine promise to be inter- 
esting. 

An annual banquet is held each year 
during the Christmas holiday season, as 
the classes have two weeks’ vacation at 
that time. At this banquet at least a 
dozen toasts are given by different mem- 
bers and an artistic menu card is usually 
a feature. 

The club has the nucleus of a circulat- 
ing library, to which important additions 
will be made this winter. This library 
is not intended to be complete, as only 
practical books which are suitable to the 
uses of the club members are secured, and 
it is remarkable how few books there 
are published of a thoroughly practical 
nature. In order to use this library in- 
telligently the meeting in October will 
be a discussion of a paper upon the sub- 
ject What to Read and How to Read It.“ 
This meeting will be followed six months 
later by the library night, at which time 


it is proposed to have ten members re- 


view briefly some book in the library 
which they have read. 

It will thus be seen that the work of 
the club is comprehensive, and is of such 
a nature as to furnish something of con- 
tinued interest to each of its members. 
The three objects of the club as set forth 
in its short constitution are: Mutual im- 
provement; entertainment of friends, and 
to augment a spirit of fraternity among 
association members. Judging from the 
results already obtained, the club is suc- 
cessfully carrying out all of its objects, 
and its methods might well be followed 
by clubs organized in a similar manner 
in many of the larger cities. 


— . —-— 


ELECTRIC POWER IN A SHIP YARD. 


The part which electricity plays in the 
building of the modern ship, as shown at 
the works of the Chicago Ship Building 
Company, embraces nearly every one of 
its ordinary applications, from lighting 
to telephone garvice, with the exception 
of heating. íu the application of motors 


to the details of ship building it is de- 


lieved that the Chicago yard is in ad- 
vance of all other ship building plants in 
existence. This is doubtless due to the 
fact that the Chicago works are of recent 
establishment and purely modern de- 
sign. 

In order to understand the various uses 
of electricity at this point some idea 
should first be obtained of the character 
and extent of the yards and the work done 
there. The works of the Chicago Ship 
Building Company are located at 101st 
Street and the Calumet River, in Chicago, 
in the part of the city known as South 
Chicago. In building its plant the com- 
pany has had one great advantage over 
most older establishments. The whole 
yard was laid out in the beginning for a 
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complete plant. All additions made since 
the start have, therefore, been according 
to the original general plan. The yard 
is on this account more systematically 
and conveniently arranged than most 
yards that, starting on a small scale, have 
had their facilities extended by a process 
of gradual addition. 

The Calumet River, at 101st Street, be- 
ing only 225 feet wide, the Chicago Ship 
Building Company's yard had to be laid 
out to build ships on a level keel and 
launch them sidewise. Three slips at 
right angles to the river were dredged out 
and docked, giving six building berths. 
These building berths are kept in use al- 
most continually. At present there are 
four ships in process of construction in 
the yard and one has been delivered with- 
in the last few days. 

Two steam locomotive cranes run about 
on the tracks and do invaluable work 
in loading and unloading material. Be- 
sides the full gage tracks a complete sys- 
tem of Hunt narrow gage railroad runs 
from the plate and channel shops to the 
building berths. | Sc “46 

In this plant some of the largest an 


‘ handsomest vessels on the Great Lakes 
have been constructed. They are all 


built of steel, according to the most ap- 
proved methods of modern ship building, 
with certain peculiarities and special- 
ties of the Chicago Ship Building Com- 
pany in addition. As a rule the largest 


size freighters are built, but some hand- 


some passenger steamers have also been 
turned out by the company. Notable 
among them are the steamships Manitou 
and Illinois, the pick of all the vessels 
running regularly on Lake Michigan. 

The part which electricity takes in 
building these great lake vessels begins 
at the power house. This building is 
situated almost exactly in the center of 
the big twenty-five-acre tract, and sup- 
plies every part of it with light and power. 
It is made of iron, thoroughly fireproof, 
and contains the boilers, engines and dy- 
namos, as well as considerable air-com- 
pressing machinery. 

The boilers are six in number. Two 
are Berry boilers of 300 h. p. each. The 
other four are of the Scotch marine type, 
of 500 h. p. each. They are located in the 
west wing of the power house, with the 
usual feed pumps, ete. 
steel and is small, forced draft being 
used. The engine room takes up the 
greater part of the power house. It con- 
tains two large afr compressors for the 
pneumatic service of the yard, the steam 
and electric units and the switchboard. 

The main generating set consists of a 


150-kw. Elwell- Parker dynamo, connected 


directly to a 200-h. p. compound Willans 
engine. For night service a 40-h. p. Edi- 
son dynamo belt-connected to a Rice en- 
gine is used. A spare General Electric 
dynamo of 50 kw. capacity, driven by a 
compound Lake Erie engine, is held in 
reserve for accidents. 

The switchboard is necessarily simple 
and ordinary. Nine lighting and power 
circuits run out from the board to all 


The stack is of 


tion of the shop on the floor. 
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parts of the yard, the largest wires used 
being 360,000 cm. in cross sections. The 
entire system, light and power, is run at 
220 volts, direct current. There are thir- 
ty-flve arc lights in use and 400 incandes- 
cent. 

The power circuit has on it eighteen 
motors in various parts of the yard, ag- 
gregating over 300 h. p. The nearest is a 
few feet away from the switchboard, and 
the farthest is in the dry dock shop, over 
2000 feet away. These motors range in 
size from 5 h. p. to 50 kw., and vary in 


type almost as widely. The variety of 


uses to which they are put is interest- 
ing. 

The nearest motor to the switchboard is 
a 16-h. p. C & C. It is used to give the 
forced draft in the boiler room. In the 
blacksmith shop the most recent applica- 
tion of motors has been made. This is a 
new structure of fron and glass 60x100 ft. 
in floor area and 40 ft. high. It is equipped 
with the down draft system of the Buffalo 
Forge Company, which gives a blow and 
suction both at each forge. A 25 h. p. 


Crocker-Wheeler motor is belted directly 


without the intervention of line shafting 
to both blowers. Sixteen forges are thus - 
supplied. with air pressure, and have their 


gases removed. 


The machine shop is the scene of the 
greatest use of electric motors in the Chi- 


cago Ship Building Company’s yard and 
its owners consider it to be the finest 


specimen of a marine engine shop in the 
United States. It is constructed entirely 
of steel and glass, a large quantity of the 
latter material being used. It is probably 
the lightest shop of its kind in the coun- 
try, and has been found cool in summer 
and easy to heat in winter. The main 
portion of the shop is 60 ft. wide and 60 
ft. high to the roof trusses. There are no 
galleries, the work being done on the 
main floor, which is under the direct su- 
pervision of the foreman in charge. On 
either side of the central portion of the 
shop is a 30-ft. wing. In area, therefore, 
the shop is really 200 ft. long by 120 ft 
wide. There are only eight columns in 
this space to obstruct the view or hinder 
operations. 

The uses of electric motors in this shop 
are of two kinds, to drive line shafting 
and to run separate tools. Besides these, 
there is a traveling crane which is motor 
driven. The line shafting is located in 
the wings of the shop and drives the 
smaller lathes and tools. An Elwell-Park- 


er 20-h. p. motor placed on a platform in 


each wing is belted to the shafting. The 
direct driven tools are in the main por- 
The entire 
center portion is spanned by the electric 
crane, which Is of the 25-ton size made by 
the Brown Hoisting Company. This is 
driven by three Elwell-Parker motors. 
The columns of the shop were made heavy 
enough to stand two 25-ton electric cranes, 
and undoubtedly the second one will be 
installed before long. Brackets were also 
put on the main columns about 25 ft. from 
the floor, on which to support a smaller 
crane girder. This is intended to carry a 
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10-ton crane under the main cranes, which 
will be called on to do most of the light 
lifting in the shop. 

The machine shop tools driven by mo- 
tors are of particular interest, owing to 
their large size and remarkably successful 
operation. They include lathes, drills, 
planers and milling machines. A 72-inch 
screw cutting lathe made by the Niles 
Tool Works is fitted with a 5-h. p. Elwell- 
Parker motor. The feature of the ma- 
chine-driven tools, however, is the Niles 
Tool Works horizontal boring mill. This 
is one of the largest tools of its kind in 
the country. It has proved remarkably 
handy on account of the variety of work 
it will do and the number of operations 
which can be performed at one setting of 
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ter sinks used to handle the plates for the 
ships’ sides, and the angle shears, punches 
and bending machines used on the angle 
irons. In the channel shop there is a pow- 
erful bending machine, built by William 
Sellers & Co., which will bend cold a 24- 
Inch I beam between supports 4 ft. apart. 
All deck beams for the ships are cambered 
cold on this machine. 

The joiner shop has the largest electric 
motor used in the yard. It is a 50-h. p. 
General Electric machine, and is used to 
drive the entire line shafting for the 
building. It is placed on a platform at 
one end of the building, and is belted to 
the shaft. 

The dry dock is the largest on the 
Great Lakes. The extreme length is 540 
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the building berths has been done by à 
pair of steam traveling cranes and the lo- 
comotive cranes. Now, however, 25-ton 
electric cranes are being installed over the 
berths, two for each of the four middle 
berths. They are made by the Brown 
Hoisting Company and fitted with Elwell- 
Parker motors. They are a great im- 
provement in speed and convenience over 


the steam cranes. 


On the dock at the river front stands a 
huge steel sheer with legs 100 ft. high. 
This is used for stepping masts and lift- 
ing heavy material, including the engines, 
into the ships after launching. It has a 
capacity of 100 tons. There are three legs, 
the back one being operated by a horizon- 
tal screw to throw the head of the sheer 
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the work. This tool is driven by a 5-h. p. 


Crocker-Wheeler motor, which will give a 


wide speed variation to the drills. A ver- 
tical boring mill made by the Pond Ma- 
chine Tool Company is run by a 10-h. p. 
General Electric motor at a constant 
speed. 

In the plate and channel shops, the va- 
rious machines are all driven from line 
shafting, turned by electric motors. Two 
of the latter are used, one at either end 
of the building. They are put at thé 
level of the line shafts on platforms, and 
are belted to the shaft pulleys. They 
drive, through the shafting, the punches, 
shears, rolls, reamers, planers and coun- 


ft. and width 100 ft. Sixteen feet of water 
is given over the mitre sill at ordinary 
river depth. The dock is emptied by 
steam centrifugal pumps with a capacity 
of 50,000 gallons a minute. A small oil 


burning plant is provided for the pur- 


pose. Beside the dock, and really forming 
part of it is the repair shed, or house, 
where the repair work on vessels is done. 
A 30-ù. p. Elwell- Parker motor drives the 
line shafting in the building, turning the 
various lathes, saws and tools. It is con- 
nected in the same manner as the other 
motors driving line shafting. This motor 
is 2,000 ft. away from the power house. 
Up to the present, the principal work in 


in and out. This screw is driven by a 
steam engine, but is soon to be operated 
by an electric motor. The sheer was made 
in the yard. 

In the finishing of the vessels the elec- 
tric work is most important. Small ma- 
rine electric lighting plants are now put 
in every ship of size, even if it is to be 
used only for freight. This work, as well 
as the general electrical supervision of the 
yard, is under the charge of C. C. Matti- 
son, the electrician of the company. As 
high as 40 men are frequently employed in 
the wiring gang. A representative sam- 
ple of the work done is in the Maunaloa, a 
large steam freighter, is 460 ft. long, deliv- 
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ered to the Minnesota Steamship Company 
a few days ago. The electric plant con- 
sisted of two 10-k.w. General Electric ma- 
rine type dynamos driven by high-speed 
engines. The switchboard, made by the 
Chicago Ship Building Company, is of 
slate, with Weston instruments and 
switches made in the works. Ten branch 
circuits run from the board. The wiring 
is all in moulding. The lamp sockets are 
made watertight both in the engine room 
and hold and above deck. The work is 
carried on in a construction and repair 
shop occupying a portion of the store- 
house. 

The telephone system of the works is 
one of the handiest things on the grounds. 
It was installed by the American Electric 
Telephone Company, with its apparatus. 
A 26-drop switchboard is in use, located 
in the office building. It has 20 telephones 
in the various buildings of the yard con- 
nected to it. 

— NU:x— — 
THE «SAME CIRCUIT” METHOD OF IN- 

CANDESCENT LAMP PHOTOMETRY. 


In the measurement of the candle power 
of incandescent lamps it is customary to 
use as a working standard of comparison 
at one end of the photometer some form 
of standard oil burner or a previously 
tested incandescent lamp carefully main- 
tained at its rated voltage. A simple kink 
of photometric work known as the “same 
circuit” method, which does away with 
the bothersome oil burner and eliminates 
any calculation involving voltage, has 
come into extended use by lamp manu- 
facturers, but does not as yet seem to be 
generally appreciated and used as it 
might be by central-station men. It is 
based on the principle that if two incan- 
descent lamps are supplied from the same 
circuit, and are burned at about the same 
brilliancy, their candle power will in- 
crease and decrease in the same propor- 
tion with changes of voltage and their 
relative candle power will remain con- 
stant. 

If then a working standard is mounted 
on one end of the photometer bar and the 
lamp to be tested at the other end, and 
both are supplied with current from the 
same source, even if the voltage fluctu- 
ates, the candle power of both lamps will 
go up and down together and the rela- 
tive candle power or the position of the 
photometer screen over the scale will re- 
main constant. Obviously no accurate 
voltmeter measurement is needed in this 
method of working. 

The connections when working in this 
way are shown in Fig. 1, where S is the 
standard lamp and T that under test, con- 
nected across the same leads supplied 
from a source of power at the left. If 
this source of power is of much higher 
voltage than that of the lamps—as it is 
likely to be in central stations having a 
considerable drop in their feeders—a 
rheostat should be inserted at R to cut 
down the pressure to avoid deterioration 
of the standard as well as to bring the 
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two lamps to about their normal voltage. 
Care should be taken in this case not to 
turn off the lamp, T, as the reduced drop 
in R would raise the pressure on the 
standard, S. Wherever a pressure within 
two or three volts of that for which the 
lamps are rated is available, no resist- 
ance is necessary. 

A voltmeter may be inserted, as shown, 
in order to have the lamps at about their 
rated voltage, since, if the voltage is 
raised considerably above or lowered con- 
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siderably below normal, the candle power 
of the lamp under test might not go up 
or down exactly the same percentage as 
that of the standard lamp unless both 
filaments were of the same physical char- 
acteristic, and particularly possessed the 
same ratio of graphitic to base carbon. 
Over considerable fluctuations of voltage, 
however, such as 3 or 5 per cent., the 
candle power of all lamps varies in so 
nearly the same proportion that the ad- 
justment of the voltage, with any care 
whatever, is not necessary. The adjust- 
ment of the lamps to normal candle 
power by the eye is quite sufficient, so 
far as accuracy of the measurement is 
concerned. The meter may, however, be 
useful to prevent overburning the stand- 
ard. Obviously the reading of this volt- 
meter does not enter into the calculation 
of the candle power which is read off im- 
mediately from the scale. 

When it is desired to test lamps all of 
one rated voltage, the system is obviously 
most simple, and when lamps of different 
voltages must be tested the only addi- 
tion necessary is a number of working 
standards, one for each different voltage. 
If it is not desired to keep in hand and call- 
brated so many different working stand- 
ards, one may be made to serve over a 
small range of voltage by means of an 
adjustable photometric scale. For in- 


FIG. 2. 


stance, if the working standard gives 16 
candle power at 112 volts, 110-volt lamps 
may be compared with it by sliding the 
scale to favor the lamp under test by the 
difference between the candle power of a 
lamp burned at 110 and 112 volts. In the 
same way the 112-volt standard may be 
used for testing 114-volt lamps by sliding 
the scale in the other direction, i. e., to 
favor the standard, to a point determined 
by a graduated set of marks on the in- 
struments. The tests may be carried out 


-as explained above with a pressure on 


the lamps equal to or somewhat less than 
that at which the working standard is 
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rated and either steady or fluctuating. 
To reduce the number of standards re- 
quired for a photometer designed to meas- 
ure & general line of lamps from 50 to 
250 volts, another modification may be 
made by inserting a resistance in series 
with the standard lamp alone. The ar- 
rangement of the circuit in this case is 
shown in Fig. 2, where the added resist- 
ance is represented by the letter A. This 
resistance should be made adjustable and 
may be calibrated so that even in this 
case no voltmeter measurement is neces- 
sary. An explanation of the proper value 
of this resistance is best given by taking 
a speciftc case. Assuming that the lamp, 
S, gives 16 candle power at 100 volts, and 
T is rated at 110 volts, the resistance, A, 
should be sufficient to absorb just 10 volts 
and give S 100 when the voltage between 
wires 1 and 2 is 110. The two lamps will 
then both receive their normal voltage 
when the difference of potential between 
the wires, 1 and 2, is 110 volts, and will 
rise and fall in candle power equally 
when the pressure varies. If the resist- 
ance of A is increased sufficiently to give 
à drop of 12 volts out of 112, it adapts the 
instrument to measure lamps of the lat- 
ter pressure. Thus the photometer may 
be made to measure lamps rated at any 
pressure above that of the standard, in 
this case assumed to be 100. The resist- 
ance of A may be made adjustable with a 
contact traveling over a scale direct read- 
ing in terms of the voltage to which the 
resistance adapts the standard lamp so 
that when it is desired to measure lamps 
rated at 114 volts, for instance, the con- 
tact is set opposite the 114-volt mark, ete. 
The resistance should of course have a 
negligible temperature coefficient. 

Portable photometers of extreme sim- 
plicity and light weight may thus be made 
and fitted with three standards, one for 
lamps of 55 volts or thereabouts, another 
for 110 volts or thereabouts, and a third 
for 220 volts or thereabouts. A descrip- 
tion of such a photometer appears in the 
department of New Apparatus and Ap- 
pliances,” in another part of this pa- 
per. 

The “Same circuit” method should’ 
prove of the greatest value in central-sta- 
tion photometry where the simplicity of 
its apparatus and circuits, the absence of 
several simultaneous readings, the total 
elimination of corrections and calcula- 
tions, and the ability to work over a con- 
siderable range of pressure, steady or 
fluctuating, should commend it for use in 
place of any other method. 


— eoo 


Another High Pressure Three. Wire System in 
This Couatry.—The Narragansett Electric 
Light Company of Providerce. R. I., is in- 
stalling a three-wire distr'buting system 
with 450 volts between the outer conduct- 
orsand 225 volts between each outer and 
the neutral. Thisis the second system of the 
kind in this country, the first being the 
well known Imperial plant in St. Louis, 
Mo., although a large number of such 
central stations are in service in Eng- 
land. 
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NEW_DEVELOPMENTS IN STEAM SUPER- 
HEATING. 


It has always been recognized that a 
great gain in the economy of the steam 
engine could be accomplished by super- 
heating the steam supplied to it, and many 
attempts have been made in the past to 
develop commercially practicable appara- 
tus for this purpose. These attempts 
were invariably unsatisfactory, owing to 
several difficulties, mainly the burning 
out of the superheating apparatus and the 
impossibility of lubricating the engines 
at the high temperatures of the super- 
heated steam, so that finally all work in 
this line was abandoned as impractica- 
ble. Like many other great improve- 
ments in engineering the difficulties in the 
way of steam superheating have been to 
a certain extent removed by the increased 
skill now customarily found in firerooms 
and the improvements in materials and 
design of boilers and engines, so that the 
way is now apparently open for the suc- 
cessful use of superheated steam, and 
many engineers believe that in this di- 
rection the next great advance in the 
economy of power production will . be 
made. 

When water is evaporated into steam, 
as in the ordinary boiler, the fine bub- 
bles of vapor that pass upward and are 
disengaged at the surface, are, of course, 
of exactly the same temperature as the 
water which they leave, any higher tem- 
perature on their part being impossible, 
as they would be instantly cooled by the 
water around them. This temperature is, 
of course, the boiling point of water at 
the pressure in the boiler, since the wa- 
ter cannot exist in the liquid form at a 
higher temperature at that pressure. The 
only way to obtain steam of a given prés- 
sure at a higher temperature than that 
corresponding to its boiling point at that 
pressure is to pass it, after it has been 
entirely disengaged, over independent 
heating surfaces, through which it can be 
heated up to any practical temperature 
_ desired. 

The advantages of superheated steam 
are two, one of which may be termed theo- 
retical in character and the other practi- 
cal. The maximum theoretical limit of 
economy of an ideal engine is known to 
be proportional to the difference between 
the temperature of the entering steam and 
that of the exhaust. If an engine works 


between a boiler pressure of 100 lbs. and 


the atmosphere, the temperature of the 
incoming steam, if not superheated, is 
about 337° F., and that of the exhaust is 
212° F., giving a difference between the 
two of 125°. If now the steam is super- 
heated 125° at the same pressure of 100 
Ibs., the difference between the tempera- 
ture of admission and exhaust will be 
250°, and the steam consumption per 
horse power hour will be theoretically 
only half as great, although practically 
not quite as good results can be obtained. 
To attain the same temperature of admis- 
sion without superheating would require a 
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boiler pressure of nearly 400 lbs. to the 
sq. in. 

In actual steam engine practice another 
great advantage is found in the reduction 
of what is called the initial condensation. 
When ordinary steam enters a cylinder 
which has during the previous stroke been 
open to the atmosphere or condenser, the 
iron walls, cylinder-head and piston are 
considerably cooled by the low tempera- 
ture of the previously outgoing exhaust 
steam. A considerable amount of the in- 
coming hot steam under pressure is im- 
mediately condensed into water by these 
cooled walls. This water is later re-evap- 
orated into steam when the pressure falls 
off and the exhaust port is open, this 
steam passing away from the cylinder 
without doing any work whatever. If 
highly superheated steam is used the cool 


independent furnaces. 
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sures, but it does not tend in the slightest 
to obtain the first or theoretical advan- 
tage pointed out above, viz., an increased 
range of temperature; in fact, the initial 
temperature is somewhat lowered by the 
wire drawing process. The reduction of 
the steam pressure is thus, outside of 
the reduced initial condensation, a posi- 
tive disadvantage, for the same reason 
that a throttling governor, for example, 
is a disadvantage as compared with an 
automatic cut-off mechanism. 

The only other way to generate super- 
heated steam is to take the saturated 
steam delivered by an ordinary boiler 
and pass it over independent heating sur- 
faces, either in the boiler setting itself or 
arranged like economizers in the flue be- 
tween the boiler and stack or heated by 
The last arrange- 
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THE BABCOCK & WILCOX METHOD OF SUPERHEATING. 


walls of the cylinder are heated up when 
new steam is admitted without condensing 
any water upon them, the steam being 
cooled somewhat but not to a low enough 
temperature to cause its condensation. 
Thus no water goes through the engine 
in the liquid form and the economy is 
greatly improved. 

There are two radicaliy different meth- 
ods of generating superheated steam. One 
is the use of a boiler pressure considera- 
bly higher than the engine pressure, the 
steam being wire drawn on its way from 
the boiler to the engine. The heat lib- 
erated by the friction of the steam in 
passing through the reducing valve tends 
to superheat it at the lower pressure. It 
is quite customary in European torpedo 
boat and other high pressure steam prac- 
tice to generate the steam at about 300 
lbs. pressure and reduce it to 260 lbs. 
or so before it enters the engine. This 
practice reduces initial condensation, as 
pointed out above, although no great 
amount of superheat can be obtalned in 
this way without enormous boiler pres- 


ment is rarely if ever used for reasons 
that will appear below. 

The location of superheating tubes in 
the flue receiving the hot gases after they 
have left the boiler requires a very great 
amount of superheating surface to accom- 
plish any results, especially if the boiler 
is an efficient one, since the gases at this 
point should be thoroughly cooled to a 
temperature of at most about 600 or 600° 
F. It is obviously a radically wrong 
principle to pass the gases, when hottest, 
over the colder surfaces of the boiler, and 
then, when the gases become cool, to at- 
tempt to extract heat from them through 
the hotter surfaces of the superheating 
apparatus. Theoretically, the superheat- 
ers should receive the hot gases first from 
the fire, and after they have become 
cooled somewhat the gases should then 
pass on to the tubes of the boiler proper, 
where they could be cooled down to the 
lowest possible limit. Practically this is 
utterly unattainable, as a flame direct 
from the fire would immediately burn out 
superheating tubes, which, unlike boiler 


OCTOBER, 1899.] 


tubes or heating surfaces, are not con- 
stantly cooled by the contact of water. 

A compromise between the theoretically 
ideal arrangement Of the superheater next 
to the fire and the practical disadvantage 
of the same has been duriug the last few 
years incorporated in many boilers by 
the foreign Babcock & Wilcox Company, 
and is now being introduced into this 
country by the American house of the 
same name. The arrangement of the 
parts is shown in the accompanying ver- 
tical section of the boiler. 

It will be seen that the hot gases and 
flame pass up as usual across the com- 
plete series of tubes and then strike the 
superheating tubes before they again re- 
turn downward, recrossing the water 
tubes on their way to the flue. Thus the 
intense heat of the fire is tempered some- 
what before the gases reach the super- 
heating surfaces, where they are at a 
temperature of perhaps 800 to 1000° F., 
the gases afterwards being thoroughly 
cooled to as low a point as economy dic- 
tates by their repassage twice through the 
water tubes of the boiler. 

The superheater consists, as shown, of 
a series of U-shaped tubes expanded into 
wrought steel headers or manifolds simi- 
lar to those of the boiler proper. Oppo- 
site the ends of each group of 4 tubes in 
the header is a handhole cover. Steam is 
received into the upper header through 
two large pipes coming down from a per- 
forated horizontal “dry pipe” placed in 
the upper part of the steam drum. The 
steam then flows through the tubes of the 
superheater to the lower header, which 
delivers it into two pipes, one to either 
side of the boiler, which convey it to a 
flanged tee shown just above the super- 
heater, from which it flows through the 
usual piping to the engines. By this ar- 
rangement the temperature of the hot 
gases is, as noted above, reduced so that 
there is no danger of burning out the 
superheater while steam is flowing, and 
the harder the boiler is worked the hotter 
are the gases flowing over the superheat- 
ing surfaces, so that the combination is 
practically self-regulating as to the de- 
gree of superheat. 

The only risk of burning out is when 
the fire is pushed and no steam is being 
delivered to the engines. This occurs, as 
a rule, when steam is being raised hur- 
riedly from cold water. To provide for 
such times a pipe runs from the lower 
part of the steam drum to the under side 
of the superheater and is provided with 
valves behind the boiler. By opening 
these the superheater is flooded and made 
a part of the steam generating surface. 
These valves should, of course, not be 
opened while steam is being drawn from 
the boiler, or water will be delivered to 
the engines. The lower valve is made 
three-way, so that the superheater may 
be drained before steam is turned on. 

Many tests have been made with this 
device in various parts of Continental 
Europe which show well the economy to 
be obtained and the advantage of super- 
heated steam in eliminating steam pipe 
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condensation and deliveri- g perfectly dry 
steam to the engines. The tests show as 
a rule that the steam consumption is re- 
duced by superheating from 10 to 25 per 
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An Arc Lamp Coupling.—All of the 
English electrical papers have recently de- 
scribed a new device for hanging outdoor 
arc lights by which awkward looking 
loops in the conducting wires need not be 
left to give slack for lowering the lamp. 
The arrangement is shown in Fig. 1, the 
coupling detalls being shown in the bro- 
ken vertical section to the left. The sup- 
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FIG. 1.—A COUPLING FOR DISCONNECTING ARC 
LAMPS WHEN LOWERED AND FOR AVOID- 
ING SLACK CONDUCTING WIRES. 


porting cable, which, as usual in English 
practice, rises through an ornamental 
pole, passes down through a bell or dome- 
shaped cap and carries at its lower end 
what might be called an attachment plug 
wired to the lamp. This, when the lamp 
is pulled up, enters a circular receptacle 
protected from the weather under a tap. 
The plug and receptacle contacts are con- 
centric with the cable so that any twisting 
of the lamp does not affect them. When 
the lamp is lowered it is, of course, en- 
tirely cut out of circuit, eliminating any 
risk of shock. The springs for maintain- 
ing good contact are fixed to the plug so 
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cent., the greatest gain being effected in 
simple engines of low speed, and other- 
wise most wasteful through initial oon- 
densation. 
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that they come down with the lamp and 
are accessible for renewal, the receptacle 
which stays up being of the simplest 
character, its contacts consisting simply 
of solid metal rings. The running of the 
suspension cable through the center of 
both plug and receptacle insures their 
concentric meeting when the lamp is 
raised. The receptacle shown is obvi- 
ously for multiple work, the circuit being 
opened when the lamp is opened. It 
could, however, be adapted to series work 
by fitting it in such a way as to automati- 
cally short circuit the line when the lamp 
is lowered. 


An Automatic Cutout for Fallen Trol- 
ley Wires.—In Eagli-h electric railway 
practice it is customary to connect the 
feeders, which are almost universally un- 
derground, to the trolley wires through 
what are called feeder pillars. These consist 
of cast iron cases standing in the streets, 
resembling in appearance large hydrants, 
and containing lightning arresters, pilot 
wire terminals, switches by means of 
which the current can be cut off, and in 
sOme cases fuses or circuit breakers. An 
ingenious arrangement of a circuit breaker 
for use in such locations, designed to cut 
the current off instantly in case the trol- 


. ley wire supplied through it is broken, is 


now in use on the Blackpool tramways 
and was recently described in the London 
“Electrical Review.“ The breaker is sup- 
plied with both shunt and series coils, 
the purpose of which is the same as that 
of the no voltage and overload release de- 
vices used on motor controllers in this 
country. The shunt coil is connected by 
means of a pilot wire to the end of the 
section of the trolley wire supplied 
through the breaker, and if this section 
of the trolley wire breaks at any point the 
shunt circuit is no longer energized and 
the breaker flies open before the trolley 
wire can reach the ground. The series 
circuit provides for the usual opening of 
the breaker on overload or short circuit. 
The only apparent objection to such a 
device is the fact that in case of failure 
of the current from any cause, as trouble 
at the power station, all the circuit break- 
ers at all the feeder pillars on the lines 
will be opened. 


The Side Trolle y.— The overhead trolley 
system of most English street railways 
differs from that of American railroads 
in that no attempt is made to carry the 
trolley wire over the center of the track 
or, indeed, within 8 or 10 feet of it. The 
trolley wire being carried often away off 
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to one side, the trolley pole has to be 
capable of swinging out at an angle from 
the direction of the track, and the trolley 
wheel has to be swiveled so that when the 
pole is at a considerable angle the wheel 
itself can assume the direction of the 
trolley wire. The trolley has also to be 
made different from American standards 
in order to be worked on double deck cars, 
on which American trolleys would inter- 
fere with the passengers. Fig. 2 shows 
the construction of the Siemens pole, in 
which it will be seen that the pole proper 
does not start from a point near the roof 
of the car but springs from the top of a 
vertical standard 6 feet in height, which 
raises the pole so that it clears the pas- 
sengers’ heads. This standard is not nec- 
essarily centrally located on the car, but 
is generally placed off to one side. The 
trolley pole is fastened to a turntable 
which is supported on ball bearings on 


the top of the standard so that it is free 
to turn readily. The pole is forced up 
against the overhead wire by a long and 
powerful coiled spring entirely contained 
within the inner tube of the standard. 
Within the spring is the conducting cable, 
which must be insulated from the iron- 
work of the overhead system, since 
it is on a passenger deck. The con- 
ducting cable is attached to a col- 
lector ring at the lower end of the inner 
tube, the brush bearing on this collector 
ring taking the current to the motor 
below. The flexible cable passes up 
inside the pole to an insulated cap 
which appears in the enlarged view of the 
details, this cap being attached by a flexi- 
ble cable to the harp carrying the wheel. 
This harp is also supported on ball bear- 
ings so that it is free to turn around a 
vertical axis and the cap on the end of 
the pole is loosely fastened so that if the 
wheel catches in the overhead wires it will 
be pulled off without wrecking the stand- 
ard or the top of the car. 


A Detail of Underground Concentric 
Mains.—The underground distributing 
mains of English three-wire central sta- 
tion systems are as a rule of the concen- 
tric type, i. e., one conductor forms a cen- 
tral core in the middle of the cable, the 
others being in the form of tubes sur- 
rounding it with insulation between them. 


Since English three-wire systems are now 


almost universally high tension, i. e., car- 
rying 450 volts between the outside wires, 
the drop can without too great expense be 
made considerably less than that on the 
220-volt systems used in this country, and 
the loads therefore do not require to be 
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so accurately balanced between the two 
sides of the system. It is in consequence 
customary to wire houses and other mod- 
erate-sized loads two-wire and connect 
them between one outer wire and the neu- 


FIG. 3.—A REVERSING JUNCTION BOX. 


tral. If the neutral is made the middle 
conductor of the three in the concentric 
cable, the inside conductor or core does 
not need to be tapped at the service 
branch boxes. If, however, all loads along 
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YIG. 2.— THE SIEMENS TROLLEY WITH VERTI- 
CAL STANDARD FOR DOUBLE-DECKED CARS 
AND TURNTABLE AND SWIVELING 
HEAD FOR SIDE TROLLEY WIRES. 
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one section of the mains were connected 
between the outer conductor of the cable 
and the neutral, this gection would be 
badly unbalanced. To get around this dif- 
ficulty there is installed on such systems 
at intervals what is called a reversing 
junction box, a plan of which is shown in 
Fig. 3. As may there be seen, the triple 
concentric cable coming in from the left 
is stripped in steps and laid alongside that 
coming from the right, and the outer con- 
ductor of one is connected to the central 
core of the other, the two middle conduc- 
tors forming the neutral being connected 
to each other. In this way the positive 
side of the system is the outer concentric 
tube for one section, while beyond the 
next reversing box the negative side of 
the system is connected to the outer con- 
centric conductor. Services branched off 
from the outer conductor and the neutral 
may in this way be balanced. The con- 


FIG. 4 —A SERVICE BRANCH BOX. 


nections are made by pieces of gun metal 
sweated to the conductors. The joint is 
then taped over and the box is filled with 
compound. Fig. 4 shows a vertical sec- 
tion of one of the branch boxes for the 
services. A piece of the outer conductor 
is removed and the ends are connected by 
a gun metal connector so as to give ac- 
cess to the neutral. The two branch leads 
are brought up through ebonite bushings 
into a chamber in which fuses are mount- 
ed on a porcelain base. This chamber is 
covered by a glass window mounted in the 
cast iron frame, the whole being water- 
tight. The box is located in a brick man- 
hole with a cast iron cover so that it can 
be inspected and re-fused at any time. 


Automatic Accumulator Disconnector. 
—In order to automatically disconnect a 
battery of accumulators from a charging 
circuit, when they are fully charged, Dr. 
Peterson of Copenhagen has devised a 
comparatively simple apparatus which is 
described in the “Elektrotechnische Zeit- 
schrift.“ The principle of the operation is 
that one of the batteries is hermetically 
sealed and has two bent glass tubes lead- 
ing to the interior andcontaining mercury 
in the lower bend, so that when gases are 
generated in the cell they will press on 
one end of the mercury column, thereby 
changing its level; platinum wires are 
fused through these tubes in such a way 
that when the level is changed a certain 
amount, the circuit is broken by the mer- 
cury. The illustration, Fig.5, shows the ar- 
rangement of the circuits diagrammati- 
cally. The right hand one of the two 
bent tubes containing the mercury, the 
lower ends of which pass into the interior 
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of the cell, is for breaking the main 


charging circuit, the diagram showing 
the conditions during charge. After 
the circuit has been opened the switch U 
is turned and this disconnects the bat- 


FIG. 5.— A SWITCH WORKED AUTOMATICALLY 
BY THE ““GASSING’’ OF STORAGE BATTERIES 
TO CUT OFF THE CHARGING CURRENT. 


tery and the charging circuit. The 
left hand tube is for operating the elec- 
tromagnet E, which is connected only to 
the discharging circuit as shown, and 
operates a valve which releases the air 
pressure in the accumulator when the ar- 
mature is drawn up; when the switch U 
is turned for discharging, a momentary 
current will flow through that electro- 
magnet and this opens the air valve and 
allows the mercury in both tubes to as- 
sume its original position. In order to 
prevent the columns of mercury from 
moving up and down with a pendulum 
action, the bottom of the mercury tube is 
made extremely small, so as to allow the 
mercury to flow through only slowly. An 
alarm bell to indicate when the batteries 
are charged could very easily be added. 


An Odd Inductor Dynamo.—Foreign pa- 
pers have recently published many notes 
from correspondents at the electrical ex- 
hibition at Como, Italy. Among these 
notes many interesting types of machines 
are described. One unusual machine is 
that shown in Fig. 6, which is reproduced 
from the London “Electrical Review.” 
The peculiarity of the machine is the 
fact that the field and armature coils are 
wound on the same poles, the rotor serv- 
ing merely to vary the mutual induction 
between the two circuits. Although one 
of the first inductor dynamos ever pro- 
posed was designed on these lines, such a 
machine has never been reduced to prac- 
tice in this country. It will be noted from 
the figure that the coils are all pole- 
wound upon the internally projecting 
poles of the external stationary ring. 
There are three times as many of these 
poles as there are rotor poles facing them. 
Each armature coil is closely sandwiched 
between two field coils on each pole, this 
arrangement reducing magnetic leakage. 
The field coils are so connected as to 
make alternate poles north and south, 
and the rotor as it draws away from one 
stationary pole approaches the second one 
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from it, so that the average reluctance 
of the magnetic circuit through all of 
the fleld coils is not varied and the move- 
ment of the rotor therefore causes no al- 
ternating back e.m.f. to be impressed upon 
the field circuit. There are three times 
as many stationary poles as there are 
moving poles and the coils of one phase 
are mounted upon every third pole. It 
will be noticed that all the poles of one 
phase are at one instant covered by the 
iron of the rotor and at another instant 
uncovered and confronted only by a wide 
expanse of air. This causes the flux in 
any individual pole to vary up and down 
as its magnetic circuit is closed and op- 
ened, setting up alternating currents. 
There being three times as many poles 
on the stator as there are on the rotor 
the coils give currents displaced one-third 
of a cycle from each other, i. e., they give 
three-phase currents. 


The Connections of Subcribers’ Instru- 
ments on Common Battery Exchanges.— 
It frequently happens that American 
electrical publications are obliged to ob- 
tain information on American subjects 


FIG. 6.—AN INDUCTOR DYNAMO WITH THE 
ARMATURE AND FIELD COILS WOUND ON 
THE SAME TEETH. 


from foreign sources, owing to the re- 
luctance of those in authority on this 
side to give out the same informa- 
tion. Such a case is that of the 
common battery telephone system used 
by the American Bell Companies and 
constructed by the Western Electric 
Company. In an article which recently 
appeared in the London Electrician“ 
many of the details of this system were 
given out, one of the most interesting 
features hitherto unpublished being a 
speclal method of connecting the sub- 
scribers’ instruments, wherein an induc- 
tion coil is used for purposes mentioned 
below. 

Translating the English diagram into 
American conventional forms, the instru- 
ment is shown in Fig. 7. From this dia- 
gram it may be seen that when the re- 
ceiver is on the hook switch the only 
path from line to line through the in- 
strument is via the magneto bell in se- 
ries with a condenser. This allows the 
ringing currents to actuate the bell, but 
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holds the line open against the battery 
electromotive force constantly applied 
from the telephone exchange. When, 
however, the telephone receiver is re- 
moved from the switch a metallic connec- 
tion is made across the line through one 
side of the induction coil and the micro- 
phone. This allows the passage of di- 
rect current from a common battery, 
which operates a relay attached to that 
line at the central exchange, this relay il- 
luminating the proper visual line signal 
in front of the answering operator at 
the switchboard. 

The hook switch also closes another 
circuit through the two sides of the in- 
duction coil in series with each other and 
in series with the receiver, this whole 
circuit being in parallel with the mag- 
neto bell and in series with the con- 
denser across the line conductors. Direct 
current does not pass through this line, 
as the condenser is contained within it, 
but alternating voice currents do. The pri- 
mary of the induction coil, i. e., the wind- 
ing connected in series with the trans- 
mitter, has a resistance of 15 ohms, while 
the secondary, i. e., the winding in series 
with the receiver, has a resistance of 
30 ohms. As voice currents from the 
distant end of the line must necessarily, 
in order to reach the receiver, pass 
through these two coils in series with 
each other, they are necessarily wound 
and connected in opposite directions, i? 
e., a current which circulates in one 
right-handedly circulates in the other 
left-handedly, so that they in part neu- 
tralize each other’s effect upon the core, 
and hence do not act as an inductive coil 
to choke alternating currents passing 
through them in series, except in so far 
as one has a greater number of turns than 
the other. It will be noticed that ap- 
parently the path from one line through 
the 15-ohm coil and the transmitter to 
the other line would tend to short-circuit 
the receiving instrument and reduce the 
effect upon it of voice currents from dis- 
tant stations, but this is compensated for 
by the transformer action of the induc- 
tion coil, which, when alternating cur- 
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FIG. 7.—THE USE OF AN INDUOTION COIL ON 
A COMMON BATTERY SYSTEM. 


rents pass through its 15-ohm side sets 
up similar currents in the 30-ohm coil in 
series with the receiver and condenser. 
It is noticeable, however, that these cur- 
rents in the 30-ohm coil necessarily have 
to pass through the 15-ohm coil; thus the 
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induction coil connected iu this manner 
serves as a choke coil to prevent alter- 
nating currents from short-circuiting 
around the receiver through the transmit- 
ter, and also serves to allow direct cur- 
rents to pass from the line through its 
primary and the microphone without 


FIG. 8.— AN ARRANGEMENT FOR SHORT CIR- 
CUITING ROTATING RESISTANCES IN 
AN INDUCTION MOTOR. 


passing through the comparatively high 
resistance receiver, a very desirable ob- 
ject. The system of connections is a 
most ingenious one and is the outcome 
of several less perfect ones drawn up by 
engineers of the American Bell Com- 
pany. The article above referred to gives 
other details, some of which have ap- 
peared in American publications through 
patents issued to their inventors. 


A Starting Device for Induction Motors. 
—For maximum efficiency the polyphase 
induction motor must be made with a 
secondary circuit of as low a resistance 
as possible, the secondary usually being a 
squirrel cage of copper rods riveted to 
copper rings. This arrangement is, how- 
ever, badly adapted for starting since, 
when the magnetic field is rotating at a 
speed much higher than that of the rotor, 
as it is when the latter is at or near 
standstill, the electromotive forces in the 
short circuited secondary are correspond- 
ingly higher, due to the increased rate of 
cutting lines of force, and excessive cur- 
rents are set up. These not only require 
an excessive current from the line, but 
by their distorting action on the field 
tend to cause serious magnetic leakage 
between the primary and secondary and 
thereby not only greatly reduce the torque 
per ampere, but even reduce the total 
torque in spite of the excessive number 
of amperes. The simplest means of over- 
coming this difficulty is to insert in the 
secondary circuits, while starting, a group 
of non-inductive resistances, which will 
check this excessive flow of currents and 
with which the torque per ampere can be 
made as high at low speeds as at full 
speed, although of course at a reduced 
efficiency, due to the reduced output of 
power at the low speed. One means of 
accomplishing this is to wind the second- 
ary with coils connected to collector rings 
from which the currents can be led out to 
resistances or short circuited. This, how- 
ever, does not allow the use of a cheap 
and durable low voltage bar winding or 
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squirrel cage, as the collector ring resist- 
ance would prove too high for the large 
currents generated by it. In a series of 
notes on electrical features of Switzerland 
appearing in the “London Electrician” for 
the benefit of the excursionists of the In- 
stitution of Electrical Engineers who re- 
cently visited Switzerland, the Alioth 
starting device was described. It consists 
of a set of resistances inserted in the sec- 
ondary windings and rotating upon the 
shaft of the machine with a special rotat- 
ing switch for short circuiting them when 
the machine approaches full speed. The 
arrangement of the parts is shown in the 
accompanying diagram, Fig. 8, in which 
A represents the laminated core of the 
rotor of the motor and E and E represent 
bars of the winding. These bars are cross 
connected with spiral end connections in 
the usual way just to the left of the end 
plate of the core, but a few of them (8 per 
pair of poles) extend further out to the 
left and are connected to resistance straps, 
W. The bars also carry knife contacts, 
F, which may be closed upon the jaws, C, 
mounted on the disc, G. This disc is mov- 
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FIG. 9,—THE CIRCUIT OF THE SECONDARY OF 
THE MOTOR SHOWING RESISTANCES AND 
SHORT CIRCUITING RING. 


able axially by means of the central spin- 
dle, K, through the hollow shaft and at- 
tached to the handle, I. When this han- 
dle is pushed in the jaws make contact 
with the strips, F, and thereby short cir- 
cuit the resistances, W. A diagram of 
the circuits is shown in Fig. 9, in which 
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used by the General Electric Company of 
this country, the main difference being 
that in its device the movable contacts 
sweep over a number of segments, cut- 
ting out the resistance gradually instead 
of in one step. 


A Combined Hydrocarbon and Electric 
Motor Automobile.—The advantages of 
the easy starting and overload capacity 
of the electric motor and the continuous 
operation of the gas engine have been 
combined in a line of automobiles in this 
country, a description of which appeared 
in the July issue of the American Elec- 
trician, and also in a vehicle called the 
Petro-Accummobile, manufactured by Les 
Etablissements Pieper, a description of 
which recently appeared in l'Industrie 
Electrique.” A general view of the run- 
ning gear with the body removed is shown 
in Fig. 10. The gas engine is in this case 
of the vertical, single-cylinder trunk pis- 
ton type and is mounted forward on the 
vehicle over the forward axle, extending 
up under a hood which constitutes the 
dash board. It drives through a horizon- 
tal shaft a dynamo mounted centrally un- 
der the vehicle, and the shaft extends . 
through to the rear of the dynamo and 
enters a changeable gear, the casing of 
which appears at a slightly lower eleva- 
tion than that of the electrical machine. 
This gear in turn drives through a bevel 
and differential gear at the rear, connected 
to the axles of the driving wheels. The 
gas engine runs constantly at approxi- 
mately uniform speed and output whether 
the vehicle is moving rapidly or slowly 
or standing still, the control of the speed 
being accomplished solely through the 
changeable gear. The excitation of the 
dynamo can be changed slightly to vary 
the speed on any one gear. The only time 
it is necessary to stop the gas engine is 
when it is desired to reverse the direction 
of the vehicle. This is accompHshed by 
running the dynamo backwards as a mo- 
tor. In regular running, the dynamo acts 
either as a generator or a motor accord- 
ing to whether the output of the engine 


FIG. 10.— THE RUNNING GEAR OF A FRENCH AUTOMOBILE WITH A GASOLINE ENGINE AND 
DYNAMO AND STORAGE BATTERY. 


A A A are the secondary windings Y-con- 
nected to the external circle. The wind- 
ings evidently generate currents through 
the Y-connected resistances, W W W, to 
the common central point, P, except when 
the resistances are short circuited by the 
ring, C C C. A similar arrangement is 


is greater or less than the power used 
by the vehicle. The total weight of the 
latter, which is a trap with one seat for 
two passengers and a rear seat for a 
groom, is, without passengers, about 1300 
lbs. The output of the gas engine is the 
equivalent of 2500 watts and the capacity 
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of the dynamo and of the storage battery 
is in the neighborhood of 1800 watts. The 
battery weighs only about 270 Ibs. all 
told and is capable of discharging at 
the high rate of about 9 watts per pound 
of total weight, this high rate of dis- 
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charge being due to the fact that it is 
always charged up to a high pressure and 
constantly receiving and taking charges 
for a short time duration, never being 
called upon for a long continued dis- 
charge. 


Some Recent Electrical Patents. 


An Electrolytic Lamp.— Electrical engi- 
meers in this country have not been idle in 
the development of electric lamps on the 
general lines of the Nernst lamp. A pat- 
ent recently issued to W. E. Irish de- 
scribes a modification of the ordinary arc 
lamp by means of which a rod or tube of 
some material which, when heated, con- 
ducts the current and emits light at a 
high efficiency, is substituted for the arc 
between two carbons, the arc serving as 
a means of heating this material and 
thereby starting the lamp. One proposed 
arrangement is shown in the vertical sec- 
tion reproduced in Fig. 1, in which 1 and 1 
are the carbons between which an arc is 
sprung, which heats up the sleeve of a 
normally non-conducting oxide of a rare 
earth until it conducts the current from 
one carbon to the other, when the arc 
may be extinguished, the lamp becoming 
electrolytic in character. Patent No. 
626, 787. 


An Electrostatic Measuring Instru- 
ment in Vacuo.— For the measurement of 
very high voltages or the detection of 
grcunds upon high voltage lines, electro- 
static voltmeters are for preferable to elec- 
tro magnetic instruments owing to the enor- 
mous resistance that must be used with 
the latter as well as to the considerable 
loss of power required to give sufficient 
<urrent to operate the instruments. Elec- 
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FIG. 1.—AN ELECTROLYTIC LAMP., 


trostatic instruments get into difficulties, 
however, at these pressures owing to the 
sparking distance and the necessity of 
separating the fixed and movable element 
.of the measuring instrument a considera- 
ble distance apart, which greatly reduces 
the inherently weak force of electrostatic 
attraction and repulsion. Prof. Elihu 
Thomson has paténted a means of over- 
coming tnis difficulty by enclosing the in- 


strument in a glass tube or bulb, exhaust 
ed to an extremely high Crookes vacuum 
so great that the sparking distance of a 
given voltage is greatly reduced and the 
vanes and quadrants can be brought with 
safety much closer to each other than 
they could in open air, thereby increasing 
the electrostatic forces which give the 
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of the switches of sectional conductor or 
button-contact railways by means of mag- 
nets carried by the cars and projecting 
their fields of magnetic force down 
through the road bed to magnetically op- 
erated switches buried therein. One dif- 
ficulty with such systems is the transmis- 
sion of sufficient magnetic intensity 
through the necessarily wide air gap to 
operate switches of the size and weight 
required for making and breaking street 
railway circuits. A recent patent issued 
to Mr. Robert Lundell describes and 
claims the use of a relay buried in the 
ground and affected by the magnetism 
sent into it from the car above, this re- 
lay having moving parts of light weight 
which close the circuit of a main switch 
which may be located near by or grouped 


. 
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FIG. 3.—A RELAY SWITCH FOR SECTIONAL CONDUCIOR RAILWAYS. 


measuring defiection and reducing greatly 
the delicacy of the instrument. A sug- 
gested arrangement is shown in plan in 
the cut, Fig. 2, wherein F is a base, B 
is a Crookes tube containing the vanes, 
82, working between the quadrants, 8“, 
connected with the terminals, T and T. 
The vanes are restored to the zero posi- 
tion by the spiral spring shown and in- 
dicate by means of the pointer, C, work- 


FIG. 2.— AN ELECTROSTATIC MEASURING INSTRUMENT. 


ing over the scale shown in the lower part 
of the figure. The claims upon this im- 
provement are extremely broad, covering 
generally the enclosure of a measuring 
instrument in a vacuum. Patent No. 627,- 
155. 


A Relay Switch for Sectional Conductor 
Railways.—There have been many plans 
proposed and patented for the operation 


with other switches in what is known as 
the vault system. In Fig. 3, which is a 
diagrammatic cross-section of the track, 
R and R: are the service rails, B is the 
third rail or button contact on which 
slides the shoe or skate Si attached to the 
car, and N and S are long parallel rods 
of iron or steel magnetized by the magnet 
M, which is supplied, as shown, with cur- 
rent from the storage battery B'“. These 
send downward into the roadbed the field 
of force represented by the dotted lines, 
which affects the small relay D, one for 
each section of the track. The moving 
parts of this relay are connected in cir- 
cuit between an auxiliary feeder of low 
voltage, F, and the coils of the main 
electro-magnetic switch, M', so that when 
the relay is affected by the magnetism 
sent to it by the car it closes the circuit, 
which energfves the main switch, which 
in turn connects the sectional conductor 
with the main feeder, F. Patent No. 
625,512. 


A Pneumatic Multiple-Unit System.— 
The operation of the various controllers 
of the several cars of a train composed of 
motor cars, all from one platform, in such 
a way that the motors shall all work 
together, requires apparatus of considera- 
ble complexity, which has in the few de- 
signs hitherto proposed been entirely elec- 
trical. Mr. Geo. Westinghouse describes 
a complete arrangement for this purpose 
in a patent containing 12 sheets of draw- 
ings and 43 claims, in which apparatus 
the pneumatic pressure of the air brake 
system is made use of to operate the con- 
trollers, the valves being actuated by 
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magnets, the whole arrangement of brakes 
and controllers being closely interacting, 
so that, among other things, the applica- 
tion of the brakes serves to cut off all 
current from the mc.ors. Patent No. 624,- 
777. 

An Automatic Grounding Device for 
Secondary Circuits.—To maintain insula- 
tion between secondary alternating cir- 
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FIG. 4.— AN AUTOMATIC GROUNDING DEVICE 
FOR SECONDARY CIRCUITS. 


cuits and ground, except when they be- 
come crossed with the primary under such 
conditions as to establish a high and dan- 
gerous voltage between the secondary and 
ground, Messrs. E. J. Houston and A. E. 
Kennelly have patented a new form of 
insulating gap such that the high tension 
will break down its dielectric strength, 
the general purpose of which is the same 
as that of the Cardew earthing device or 
the Thomson film cutout. The new de- 
vice consists of a small button or layer 
of a chemical substance which allows but 
a trifling leakage of current at low volt- 
age, but when subjected to high pressure 
undergoes a chemical change which re- 
duces its resistance. Among the com- 
mercial substances which they suggest 
are: Manganese dioxid, stannous chlo- 
rid, lead acetate, copper bichlorid, copper 
and ammonium chlorid, and silver sulfid. 
The accompanying drawing shows one ar- 
rangement of such a device, consisting of 
an insulating sleeve, 1, tapped to receive 
the metal plugs, 2 and 3, between which 
is the chemical substance, 4. One of the 
metal plugs is then connected to the cir- 
cuit to be protected and the other to the 
ground. Patent No. 625,395. 


A Glycerine Switch for Railway Con- 
trollers.—To take the arc which always 
exists in breaking the circuits of railway 
motors, Mr. H. A. Wurts, the designer of 
the well known Wurts lightning arrester, 
has patented a special form of switch to 
be used in combination with the Westing- 
house controller, as shown in the broken 
elevation, which is reproduced in Fig. 5. 
The switch is located below the controller 
proper at a point represented by 12 in 
chamber 8, which is filled with some 
liquid, preferably glycerine for reasons 
given below. The switch is actuated by 
means of a peculiar friction clutch upon 
the controller spindle proper. This clutch 
is so designed as to open the switch when 
the controller passes from the series to 
the multiple position and also when the 
controller is turned from any running 
notch toward the off position, so that the 
current is not passed through the con- 
troller contacts as they travel under the 
fingers while the power is being shut off. 
Mr. Wurts states that as a result of his 
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experiments he found that any non-con- 
ducting liquid, if closely confined so that 
the arc has no chance to vaporize it and 
provide itself with a gaseous path 
through the liquid, is suitable for use on 
such a controller. For this -reason tne 
chamber is made with no outlet except a 
small pin hole, shown at 15, and put in so 
that the liquid shall not burst the strong 
walls in case of expansion. The liquid 
should be one which is not easily car- 
bonized and which is non-combustible, 
and preferably having a slight conductiv- 
ity so that the induced electromotive 
force of self induction on breaking the 
circuit shall have a path for its discharge. 
The liquid should also be unchanged by 
the extreme variations of temperature to 
which a railway motor is likely to be sub- 
jected. Glycerine has been found to best 
meet these requirements. The claims are 
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FIG. 5.—A GLYCERINE SWITCH FOR RAILWAY 


CONTROLLERS. 


very broad, the first reading: The com- 
bination in an electric controller of a 
switch and an auxiliary switch in circuit 
therewith having its contact portions im- 
mersed in an arc extinguishing prepara- 
tion.“ Patent No. 625,232. 


An Incandescent Lamp Filament of 


Highly Refractory Material.— Mr. T. A. 
Edison, in his characteristic way of tak- 
ing up and developing the different 
branches of electrical engineering in 
which others have started notable im- 
provements, has recently filed an appli- 
cation on a lamp using a filament of a 
highly refractory non-conducting sub- 
stance, evidently inspired by the promis- 
ing future of the Nernst, Maxim and other 
lamps of recent invention. In an equally 
characteristic way he describes and claims 
broadly a form of construction which is, 
in the present state of the art, apparently 
quite impracticable, but which may es- 
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tablish his claims to valuable processes 
should this branch of electrical engineer- 
ing develop to a high state of perfection 
later. The invention consists of a fila- 
ment of a highly refractory non-conduct- 
ing material, preferably porous, incorpo- 
rated in which are isolated particles of 
carbon, such as to produce spark gaps 
within the filament, across which gaps 
high-tension currents may be discharged 
and by their sparking be made to heat 
the filament to incandescence. The ma- 
teriais mentioned are the oxids of the 
rare earths, zirconium, thorium, etc., in 
which the isolated particles of carbon 
may be incorporated by the carbonization 
of an organic compound mixed with the 
oxid or the carbonization of the tartrate 
of the oxid itself. The patent also de- 
scribes the dipping of the filaments in 
a salt of the oxid, such as the acetate, to 
provide an exterior surface of high emis- 
sivity. The first claim of the patent is 
extremely broad and reads as follows: 
“An improved filament for incandescent 
lamps, consisting of a highly refractory 
non-conducting material, having isolated 
particles of conductive material therein, 
substantially as set forth.” Patent No. 
626,460. 


An Improved Binding Post.—One of the 
most troublesome features of electric bell, 
signal, telephone and telegraph systems 
is the binding post, which is so likely to 
work loose in time and give a poor con- 
nection. For this reason it is common 
in high-grade telephone work to solder 
a great many joints at the expense of con- 
siderable inconvenience in changing the 
circuits. An improved form of binding 
post in which a lock nut performs a dou- 
ble function is shown in two views in 
Fig. 6, and is patented by Mr. J. F. 
Gilliland. It is of the upright form, 
tapped at c for fastening upon the usual 
machine screw, with projections bb for 
holding it from twisting on the base upon 
which it is mounted. It is drilled with 
the usual lateral hole, C, to receive the 
wire to be fastened into it which is bound 
by the screw B, which, in turn, is fast- 
ened by the lock-nut D. The main post 
is split, as shown at a, and terminates in 


FIG. 6.—AN IMPROVED BINDING POST. 


a conical end which is enclosed by the 
countersunk section of the lock-nut. The 
latter, therefore, acts as an ordinary lock- 
nut and also serves tc jam the four sec- 
tions of the post around the screw. The 
spring of these sections, combined with 
the wedging. action of the tapered nut, 
gives a fastening which is not liable to 
work loose. Patent No. 625,668. 
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NOTES. : 


The Annual Meeting of the Association of 
Edison llinminating Companies was held 
ın Philadelphia, September 12th to 
14th, inclusive. Papers were read on au- 
tomobiles, meters, motors, lamp testing, 
station accounts, station practice and sta- 
tistics. 


The Great Falls Fower Company is pre- 
paring plans and specifications for a wa- 
ter power plant at the great falls of the 
Potomac. The plant will contain sixteen 
2000 h. p. units. The power will be used 
for the consolidated electric light and 
street railway system of the Washington 
Traction & Electric Company, an account 
of which was given in a recent issue of 
the American Electrician. 


The Brooklyn I[metitate of Arts and Sci- 
ences has issued its prospectus for 1899- 
1900. In the department of electricity 
there are announced several interesting 
lectures, one of them on “Some of the 
More Recent Problems of Electric Light- 
ing,” by Mr. W. 8. Barstow, Supt. of the 
Brooklyn Edison Company, and another 
on “The Regulation of Electric Appara- 
tus on Electric Railways,” by Mr. Frank 
J. Sprague. 


An Automobile Meet at Newport.— The 
present rage for automobiles among the 
wealthier classes is well illustrated by an 
automobile parade which was held Sep- 
tember 7th at Newport. Nineteen auto- 
mobiles were in line. a number of which 
were driven by their owners, prominent 
in financial and social circles, who took 
part in a driving contest over a course 
obstructed with many grotesque imita- 
tions of probable obstructions, such as 
dummy nurse girls, baby carriages, wood- 
en policemen, etc. The parade and con- 
test were organized and carried through 
by Mrs. O. H. P. Belmont. 


The Commemoration of Volta.—In spite 
of the recent destruction by fire of the 
buildings of the exposition at Como, Italy, 
the proposed ceremonies to commemorate 
the centenary of the discovery of the 
Voltaic pile were held at Como, Septem- 
ber 18th to 23d. Very remarkable energy 
has been exhibited in the rebuilding of 
the structures burned and the re-estab- 
lishment of the exhibition with new ex- 
hibits. The ceremonies were in part a 
National Congress of Electricians, Insti- 
tuted by two Italian societies, one the 
Italian Electrotechnical Association and 
the other the Italian Society of Phys- 
ics. 


An Electrically Operated Mall Dispatch 
Tube in Londom—Some 85 years ago 
there was built from the general Post 
Office in London, England, to one railway 
station and one branch office an under- 
ground tube for the rapid dispatch of mail. 
The tube was operated for a few years by 
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means of compressed air and finally 
abandoned. It is now proposed to re- 
equip this tunnel with electrically driven 
apparatus. The tube is made up of cast 
iron segments, the bore being about 4 ft. 
high by 4 ft. 6 in. wide. It is proposed to 
equip it with electric locomotives each ca- 
pable of pulling six or seven trailers car- 
rying about one ton of mail matter each. 


The National Export Exposition.— On 
Sept. 14th the official opening of the Na- 
tional Export Exposition took place with 
appropriate ceremonies in Philadelphia. 
The exposition will remain open until 
Nov. 30, its purpose being to encourage 
export business between this and foreign 
countries, and particularly Southern and 
Central American states. The exhibits 
are of appropriate interest to representa- 
tives and visitors who are expected to at- 
tend from these lands. The electric ex- 
hibits are to a large extent of small ap- 
paratus of general application rather than 
large or special machinery. The exhibi- 
tion is, of course, largely illuminated elec- 
trically, and different sections of the 
buildings and grounds are illuminated in 
different ways so that a comparison can 
be had of the effects obtained by in- 
candescent gas, incandescent electric light 
and arc light methods. 


Decorative Lighting ln Philadelphia. — 
What has come to be known as the Ave- 
nue of Fame, on Broad Street, north and 
south of the City Hall, Philadelphia, was 
again illuminated this year in connection 
with the G. A. R. encampment after the 
same general style as last year’s Peace 
Jubilee illuminations. Some 62 columns 
of staff stood 50 feet apart from Cherry 
Street on the north to Walnut Street on 
the south, the corner columns being 55 
feet and the intermediate ones 45 feet in 
height. A line of bunting and laurel 
was swung between the columns, and be- 
low this decoration was a festoon of thir- 
ty-four 16-c. p. lamps. Each column at 
the street corners was lighted by 154 and 
each intermediate column by thirty-four 
16-c.p. lamps, judiciously arranged. to 
bring out the architectural features and 
throw a strong light on the bunting and 
flags. The current for the lamps was sup- 
plied by the Edison Company and the 
6,000 lamps and wiring were installed by 
the Sawyer Electrical Company. 


A Special Train to the Street Railway 
Convestion.—The committee on trans- 
portation of the American Street 
Railway Association has arranged for a 
special train from the East to Chicago for 
the convention opening October 17th. The 
train will run on the following schedule: 

Leave Boston 10:30 A. M. Sunday, Oc- 
tober 15. 

Leave New York 1 P. M. Sunday, Octo- 
ber 15. 

Leave Albany 4:35 P. M. Sunday, Octo- 
ber 15. 

Leave Buffalo 12 midnight Sunday, Oc- 
tober 15. 
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Arrive Chicago 2: 30 P. M. Monday, Oc- 
tober 16. 

The train will consist of Wagner vesti- 
buled drawing-room sleeping cars and 
dining cars serving meals through to Chi- 
cago. A special rate of one and one-third 
fare on the certificate plan has been made, 
and delegates when purchasing tickets 
should ask ticket agent for certificate, 
which, on presentation at Chicago, will 
secure one-third fare for the return trip. 


The Department of Electrical Engineer- 
lag of the University of Illinois announces 
that there has been added a number of 
courses of study in the fields of electro- 
metallurgy, alternating-current working 
and polyphase testing, and electric light- 
ing and power plants. The equipment of 
the electrical engineering laboratory is 
being continually increased for regular 
and advanced work in these branches. The 
four years’ undergraduate course has been 
made elective for the last year and a half; 
that is, a student may elect his further 
work in: (1) regular electrical course; 
(2) electro-physical course; (3) electro- 
chemical course. The degree of electrical 
engineer is given only after cqmpletion 
of five years of work. The fifth year is 
devoted entirely to special work. The 
principal or primary subjects are elected 
from the advanced electrical engineering 
course; the secondary or subordinate sub- 
jects are elected from the advanced 
courses in mathematics, physics, chemis- 
try and mechanical engineering. The de- 
partment is in charge of Wm. S. Aldrich, 
Professor of Electrical Engineering. 


The Tests of Street Rallway Brakes is 
New York City. —On August 29th and 30th 
and September 7th the railroad commis- 
sioners of the state of New York began 
the tests of a large number of electric, 
air and mechanical braking devices for 
street cars. These tests were carried out 
on a line of the Metropolitan Street Rail- 
way Company’s system in New York City, 
each maker of the device fitting it to one 
of the company’s double truck cars. Four- 
teen speed and distance curves were taken 
of each brake submitted under emergency 
stop, three each at 8, 12, 15 and 16 miles 
per hour and two at the last speed, using 
sand. An ingenious automatic recording 
device was arranged in such a way that 
it could be shifted from car to car under 
test. It consisted of a Boyer speed re- 
corder fitted with an electrical contact 
which, when the speed rose to the proper 
value, notified the motorman to set the 
brake and automatically started the time 
and distance recording apparatus. The 
latter consisted of a pencil driven by clock 
work in one direction over paper driven 
by the motion of the car in a direction at 
right angles to that of the pencil. 


The Study of Electrical Engineering at 
Drexel Institute—Tho course of instruc- 
tion in electrical engineering at the Drexel 
Institute of Art, Science and Industry in 
Philadelphia is planned to, so far as pos- 
sible, bring out the intimate relation be- 
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tween the theoretical and practical sides 
of engineering, so that while the former 
is not neglected it is not necessary for 
the graduate to spend years getting prac- 
tical experience and harmonizing his 
theoretical ideas with practical condi- 
tions. The electrical engineering course 
requires two years, the admission requir- 
ing either a previous study of the two 
years’ course in Mechanic Arts or the pass- 
ing of examinations on the subjects there 
taught. New additions have been made 
recently to the equipment of the labora- 
tories, notably in the line of three-phase 
apparatus, in which motors and a rotary 
converter have been added, of sizes large 
enough to illustrate real engineering prac- 
tice. In addition to the duy courses are 
evening classes in applied electricity, or- 
ganized along two lines, one a simple 
course requiring one year’s time for the 
machinist, artisan or salesman who 
wishes to increase his familiarity with 
electrical matters, the other a more thor- 
ough course requiring two years’ time. 
The work of both day and evening classes 
is in charge of Prof. Arthur J. Rowland. 


Aa Electrically Wrecked Beidge.—A 
novel application of electric heating was 
the wrecking of three spans of an old 
wooden bridge at Clinton, Indiana. It 
was desired to use the masonry piers for 
a new structure and the old bridge could 
not be wrecked by dynamite or burned 
without injuring them; neither could it 
be taken down without erecting false- 
work or loosened by hand and allowed to 
drop without great risk to those doing 
the work. Twenty-seven timbers, each 8 
ins. square, composing the chords of each 
span, were simultaneously cut through a 
short distance from the piers by loops of 
No. 12 iron wire heated red hot by elec- 
tric currents. The loops were weighted 
so that as they burned the timbers they 
were forced more deeply into them. 
Each span was brought down separately 
and the 54 loops of wire to each span 
were connected in three circuits of about 
18 loops in series, these three series 
groups being connected in parallel across 
a 52-volt secondary a. c. circuit. The time 
required to burn through the wood until 
the weight of the spans carried them down 
averaged about one hour and a half. The 
current consumed varied from about 400 
amperes during the first minute to 200 
amperes after one hour's application, the 
heat from the burning wood raising the 
temperature of the wire and with it the 
resistance. The method was proposed by 
Mr. H. N. Mills of Clinton and proved en- 
tirely successful. 


A Large Hydranlic aad Electrical Plant 
ia Brazll.— Owing to the cost of fuel in 
many parts of South America the devel- 
opment of conveniently located water 
power promises to be most profitable. 
The population of many South American 
centers is also much greater than most 
people unacquainted with that continent 
imagine, so that the demand for power is 
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by no means insignificant. One of the 
largest proposed plants is that of the Sao 
Paulo Railway, Lighting & Power Com- 
pany, Ltd., which has been incorporated 
with a capital of $5,000,000, financed by 
the Ross, McKenzie Syndicate of Mon- 
treal and Toronto, Canada, and engineered 
by Mr. F. 8. Pearson, the well known 
chief engineer of the Metropolitan Street 
Railway Company of New York City, and 
leader in electrical conduit traction work. 
The city of Sao Paulo has a population of 
280,000 inhabitants. The plant will be 
located on the Tiete River, twenty-four 
miles above the city, where there is a 
flow of 150,000 cu. ft. per minute, which, 
with a granite dam 1000 ft. long and 35 
ft. high, can be backed up to a sufficient 
height to give about 16,000 h. p. The 
flow will be carried in two of the largest 
pressure conduits in existence, each 3000 
ft. long, with a diameter of 12 ft. The 
hydraulic work will cost the company in 
the neighborhood of $1,500,000. A con- 
tract has been signed with the Stilwell- 
Bierce & Smith-Vaile Company, Dayton, 
Ohio, for the turbines and other hydraulic 
auxillary apparatus. This order calls for 
the supply of four special Victor turbines 
of 2000 h. p. each. The equipment is built 
to furnish the power for 100 miles of trol- 
ley lines and for many large factories. 
The New York office of the company de- 
sires to send to Brazil a complete line of 
catalogues pertaining to electrical and 
mechanical industries in order that the 
company may encourage installations for 
the use of its power and be posted on 
American apparatus suitable for such 
work. 


Skia Effect in Aluminum Wires.—Ow- 
ing to the fact that the increased resist- 
ance of conductors of alternating currents, 
due to what is called the skin effect, in- 
creases with the diameter, fears have been 
entertained by some engineers that this 
effect would seriously reduce the efficiency 
of long-distance transmission lines using 
the great cross sections of aluminum nec- 
essary for carrying considerable amounts 
of.current, especially on such lines as use 
a frequency as high as 60 cycles. The ef- 
fect is, however, exactly the same as in 
copper lines of equivalent cross section. 
This is due to the fact that the skin effect 
expressed as a ratio of the ohmic resist- 
ance under alternating currents to that 
of the same conductor with direct currents 
depends both upon the specific resistance 
of the material and upon the diameter of 
the wire or cable. An increase in diame- 
ter causes an increase in the skin effect, 
which is in reality an unequal distribu- 
tion of the current, by which there is a 
greater density df current at the surface 
of the wire. If, however, the specific re- 
sistance of the conductor is greater, this 
greater resistance tends to prevent the 
unequal distribution of the current. The 
two elements vary in such a way that if 
the diameter of the material having a 
greater specific resistance be made suffi- 
ciently large to give the same resistance 
in a given length to the flow of a direct 
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current, then the tendency to skin effect, 
due to increased diameter, is just counter- 
balanced by the increased specific resist- 
ance. The skin effect, therefore, in a 
copper wire is just the same as it is in 
an aluminum wire, if the diameter of the 
aluminum wire is increased so that it has 
the same ohmic resistance as the copper 
wire. This relation can be seen imme- 
diately from the formula for skin effect, 
as the terms representing specific resist- 
ance and diameter of wire are so related 
that when material of a different specific 
resistance is used the consequent change 
in diameter in order to maintain the same 
resistance in the conductor causes no 
change in the value of the fraction repre- 
senting skin effect. 


The Distribution of Power to Trunk Elec- 
tric Rallways by Means of Gas.—The fol- 
lowing very significant extract from a 
signed statement of Mr. George Westing- 
house presents a novel means of operating 
existing steam railways by means of elec- 
tric traction, which because of its radical 
departure from existing practice would 
meet with no little skepticism but for the 
undoubted authority of the writer. 

“Long familiarity with the electrical in- 
dustry, the pipe-line transportation of 
natural gas in great quantities, and, dur- 
ing the past seven years, an active inter- 
est in the development of large gas en- 
gines, satisfy me that the economies 
which will result from the distribution of 
power by means of gas generated at cen- 
tral points, and conveyed in suitable pipes 
along the lines of railway for the opera- 
tion of engines and electric generators, 
will be sufficient to justify the expendi- 
ture of the capital necessary for the elec- 
trical operation of railways, particularly 
of metropolitan and suburban lines.” 

Some idea of the arrangements which 
would be adopted on lines equipped in 
this way can be gained from the follow- 
ing extract from the same source, al- 
though not over the same signature: 

“The great demand for large electric 
power units will undoubtedly be in con- 
nection with the operation of suburban 
and interurban railways and tramways. 
A careful inspection of the very latest 
electric plans would disclose the follow- 
ing general outline: A large, central 
steam power and electric generating 
plant, the electric generators being of the 
multiphase type for the generation of 
currents at very high voltages; a high 
tension system of distribution to take 
these currents to local stations, where 
,there are step-down transformers which 

‘supply alternating currents to rotary 

transformers, which, in turn, feed direct 
currents to third rail or other circuits, 
for the operation of the motors on the 
railways. 

“There seems to be no doubt that coal 
can be made into gas of a satisfactory 
quality at gas works suitably located, and 
can be taken by pipes to gas engines 
placed in the positions corresponding to 
the sites of the rotary transformers of 
the foregoing plan, for a capital expen- 


OCTOBER, 1899. ] 


diture greatly below that required for 
an equivalent steam boiler and engine 
plant. The cost for fuel per electrical 
horse power so delivered should not ex- 
ceed 60 per cent. of the cost of the fuel 
for generating electricity by steam for 
similar service.” 


A Proposed Municipal Transmission Plant for 
Lightiag Chicage.—The Chicago drainage 
canal has at some points a series of 
falls which will make available a consid- 
erable amount of power. It has been 
proposed that the city should utilize this 
power for lighting the streets. 

At a recent conference of engineers to 
discuss the subject, Mr. F. B. Badt of the 
Meysenberg & Badt Company, assuming 
a line of pressure of 40,000 volts, estimated 
the cost of installation, less the pole line, 
permanent works and right of way, as $45 
per horse power, delivered at the sub-sta- 
tion—the city terminal of the pole line. 
The approximate cost of the pole line he 
put at $9 per horse power, which would 
bring the cost of the hydraulic and elec- 
trical installation up to $54 a horse power. 
Assuming that the initial horse power to 
be transmitted was 20,000, he estimated 
the cost of the installation, exclusive of 
the dam, tail race and water whee! pits, 
at $1,080,000. Then, allowing $400,000 for 
the cost of the distributing plant in the 
city, and adding $20,000 for incidentals, 
he estimated the cost of the plant would 
be about $1,600,000. 

He placed the operating expenses, in- 
terest on the investment and depreciation 
of plant at $12.25 per horse power per 
year. On the assumption that the lessee 
of the water power would pay the district 
an annual rent of $10 a horse power, he 
showed it would cost him $14 a horse pow- 
er to deliver it to his customer; adding 
$12.25 to this figure, Mr. Badt estimated 
that the cost of a horse power a year 
would be about $26.25 at the point of 
consumption. 

City Electrician Ellicott said that Chi- 
cago to-day is lighting 3,000 arc lights 
from three electrical plants; that it would 
take 16,000 lights to light the built up 
parts of the city, requiring about 14,000 
horse power. The cost per horse power 
per year to the city for electric lighting 
by a steam plant is $34.37, exclusive of 
interest on the investment and deprecia- 
tion of machinery. He estimated that the 
city by building a modern steam power 
plant to light 16,000 arc lamps could get 
its horse power for $27 per year. To this 
he added $8 a horse power per year for 
interest and depreciation, bringing the 
cost up to 835, on a working basis of ten 
hours and thirty-seven minutes each day. 
He estimated that if the city were to in- 
stall a hydraulic and electrical plant to 
light 16,000 arc lights, the expenditure 
would amount to $1,980,000; adding to this 
the estimated cost of $1,200,000 for con- 
structing a dam, tail race, etc., would 
bring the aggregate cost of the whole 
plant up to $3,180,000. On this basis, he 
said, the city could afford to pay the san- 
itary district $9 a horse power per year 
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at the water wheel to bring the cost per 
horse power of the hydraulic-electrical 
system up to the cost of the steam elec- 
trical system. 


A Simpie Two-Phase System of Second - 
ary Mains. —On the distributing network 
of the Hartford Electric Light Company, a 
description of whose plant appeared in the 
July issue of the American Electrician, 
there is in use a simple means of distribu- 
ting with a minimum number of wires 
the two-phase currents for both lights 
and motors. The secondary mains are 
three-wire for lighting and two-phase for 


power, largely underground and supplied 


in districts by manhole transformers. Each 
manhole has two transformers, one for 
each phase; each transformer being 
tapped out at its central point for the 
neutral of the three-wire 220-volt net- 
work. The secondaries of the two trans- 
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THE CONNECTIONS OF SECONDARY NETWORKS 
FOR THE DISTRIBUTION OF TWO-PHASE 
POWER AND THREE-WIRE LIGHT 
ING ON FOUR WIRES. 


formers are shown at A and B in the 
accompanying diagram of connections. 
One outside terminal of A is connected 
to one outside terminal of B, and in each 
direction four wires are carried. It will 
be noticed that to the right the upper 
three wires are those of the three-wire 
single-phase circuit from transformer A, 
and the lower wire coming from trans- 
former, B, with the wire next above 
it gives a pressure of 220 volts of the 
other phase to motors in that direction. 
The neutral of transformer A is not car- 
ried to the left, while that of transformer 
B is, and all lights in this direction are 
suppiied from the three-wire system of 
the latter transformer, while in this di- 
rection also one wire serves commonly 
as one outer of the three-wire system and 
as one side of the secondary of the other 
phase. Thus four wires serve to give a 
three-wire lighting and a two-phase mo- 
tor distribution and the lights are ap- 
proximately equally divided between the 
two phases. The neutrals are, of course, 
not connected in to the motors, which run 
at 220 volts on each phase and are wired 
on the two-phase three-wire principle. 
It is obvious that there is between the 
upper and the lower wires going out in 
each direction an electromotive force con- 
sisting of the vectorial resultant of the 
two 220 volts which amounts to about 310 
volts, but this increased pressure is no 
particular disadvantage on low-tension 
circuits. It is also obvious that the wire 
used commonly by both phases gets an 
increased current but not sufficiently so 
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to materially affect the regulation. The 
system has proven perfectly satisfactory. 


Marcon! la This Country. —Through the 
efforts of some of the leading daily pa- 
pers Signor Guglielmo Marconi, with sev- 
eral assistants, is now in this country to 
take charge of the reporting of the inter- 
national yacht races by means of wireless 
telegraphy. The transmitter apparatus 
has been installed in the pilot house of 
an ocean-going steamer, the Ponce, there 
being two receiving stations, one on the 
Navesink Highlands and the other on the 
cable ship Mackay-Bennett, which is 
located near Sandy Hook, some 20 miles 
from the greater part of the course, and 
connected with the shore by cables. It 
is also reported that the Naval Depart- 
ment of the United States Government 
has arranged with Signor Marconi to visit 
Washington and confer with Rear Admi- 
ral Bradford, Chief of the Bureau of 
Equipment, concerning proposed experi- 
ments to be carried on by officers of the 
United States Navy in wireless telegra- 
phy. Some details of the apparatus may 
be of interest. Each station has a vertical 
conductor 150 ft. high, sufficient, it is es- 
timated, for transmission over seventy- 
five miles, or twice the distance which will 
have to be bridged. The transmitting 
battery consists of ninety-eight dry cells, 
connected fourteen in series, and seven in 
multiple, and in parallel with eight stor- 
age cells in series, this arrangement be- 
ing intended to give six amperes at about 
seventeen volts. The coherer consists of 
a glass tube about two inches long, in 
which two silver plugs a quarter of an 
inch long are tightly fitted and separated 
from each other by about one-thirtieth of 
an inch, the gap between them being par- 
tially filled with a mixture of nickel and 
silver filings, these metals having been 
found to be the most sensitive and relia- 
ble after a long series of experiments. 
The coherer is exhausted to a vacuum of 
four millimeters. In circuit with the co- 
herer is a single dry cell and a telegraphic 
relay of the ordinary type. This relay 18 
used to close the circuit of a local bat- 
tery, which works a Morse writing instru- 
ment and also an electric bell hammer, 
which strikes the coherer a smart tap to 
restore it to its normal high resistance 
after it has received an impulse from the 
distant transmitter. To protect the co- 
herer from the too powerful effects of the 
local transmitter the whole receiver is 
enclosed in a metallic box. 


Aa Organization of Dynamo aad Motor Mana- 
afactarers.— At. the invitation of the Cutler- 
Hammer Manufacturing Company a meet- 
ing of representatives of the dynamo and 
motor manufacturers of this country was 
held in Chicago on the evening of Sept. 
19th, another meeting being held the day 
following. The meeting was called for the 
purpose of forming a permanent organi- 
zation. Although the purpose of the or- 
ganization is not stated it is presumably 
to preserve more amicable relations in 
the competition for trade. 
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Double Current Generators for Edison Stations. 
The advantages of high-tension poly- 
phase transmission now being recognized 
in connection with low-tension direct-cur- 
rent distribution, the problems involved 
in the generation of the high-tension 
power demand attention. In certain in- 
stances—where the generating station is 
within a district of congested loads—the 
generation of the polyphase currents is 
best combined with that of the low-ten- 
sion power, especially if the daily peaks 
of the two loads do not occur at the 
same time, and one set of machines can 
be used to carry the peaks of both loads. 
Such an instance occurs in the system of 
the Chicago Edison Company, where so- 
called double current generators have 
been adopted, a description of which ap- 
pears in the first article in this paper. 


A peculiarity of these machines is that 
they are practically identical with ro- 
tary converters. Indeed the three-wire 
multipolar units, direct coupled to the 
steam engines and used for generating 
both kinds of current in the Harrison 
Street Station in Chicago are termed on 
their name plates rotary converters,” 
while the 4-pole machine not engine 
driven, but used only as a rotary con- 
verter, is styled a “three-phase continu- 
ous generator.” 


Where machines are used in this way 
for the simultaneous generation of both 
kinds of current, and particularly when 
two of them are coupled to the same 
shaft, some peculiar conditions arise in 
the problem of voltage regulation. Since 
the two dynamos of one unit are rigidly 
coupled to the same engine they cannot 
divide their a. c. load as do ordinary al- 
ternators according to the adjustment of 
the governors of their prime movers. 
Neither can the division of the a. c. load 
between them, when thrown in parallel 
on the a. c. side, be affected by varying 
the relative fleld excitation, since any 
difference between the a. c. voltages of 
the two would be immediately and auto- 
matically corrected by the interchange of 
wattless currents. Apparently the divi- 
sion of the load is determined once for all 
by the setting up of field rings of the two 
machines. 


The a. c. sides of the positive and nega- 
tive machines of one unit cannot of 
course be electrically connected in paral- 
lel as they are at different direct-current 


[VoL. XI. No. 10. 


potentials, so they are in this plant mag- 
neticaliy paralleled by being connected to 
coils in the same step-up transformers. 
Even the machines of different units are 
not electrically paralleled on their a. oc. 
low-tension sides as they might possibly 
be, but each unit is supplied with its own 
step-up transformers, the paralleling be- 
ing done on the high-tension side. 


Naturally some means must be pro- 
vided to give an adjustment of the a. c. 
voltage independently of the d. c. volt- 
age, and this is accomplished by means 
of induction regulators, one of which is 
inserted in the low-tension leads of each 
dynamo. A complete description and dia- 
grams of the various regulating and con- 
trolling devices will be found in the ar- 
ticle referred to. 


Floor Outlets in Large Offices. 

The business man of the present day 
as a rule must have on his desk an elec- 
tric light, a desk telephone, at least one 
push button and generally more, and in 
many cases one or more buzzers or bells 
connected with distant push buttons. 
Since the lighting wires must be isolated 
from the others, and the telephone com- 
panies generally prefer to have their wir- 
ing separate, this requires as a rule out- 
lets at each desk from three interior con- 
duits: one for the lighting, one for the 
telephoning and one for the signaling 
conductors. Where the desks are in small 
offices, adjacent to the walls, the problem 
is a simple one, as wall outlets can be 
fixed at a convenient height behind them, 
but where a large number of desks are 
in one large office room the case becomes 
more complicated. 


In such offices it is generally now con- 
sidered objectionable to bring down cords 
from the ceiling outlets or electroliers for 
the lighting service, so that all three 
classes of wiring must be brought up 
through the floor. Where the exact lo- 
cation of each desk room is known before 
the interior conduits are installed, the 
outlets can be properly located, but as a 
rule the layout of the office is not known 
or the plans are changed when the fur- 
niture is put in place. In this case at least 
some of the outlets are bound to come in 
passageways or under the feet of the per- 
sons sitting at their desks, and the wires 
leaving them will have their insulation 
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rapidly worn away by the constant tramp- 
ing, or if made extra heavy will be likely 
to trip those walking past them. A case 
of this kind is described in the account of 
the wiring of the offices given in the sec- 
ond article in this issue. 


Some better fixture is imperatively 
needed for such cases. The only solution 
that suggests itself with the apparatus 
now on the market is the use of many 
outlets scattered over the floor, one of 
which is bound to be in a suitable loca- 
tion for each desk, no matter what the ar- 
ragement of the furniture may be, this 
outlet to be used and the others to be left 
closed. 


The Heating ef Enclosed Motors. 

The occasional use of street railway 
motors for stationary work in exposed 
locations has proven so satisfactory that 
a demand has arisen for enclosed motors 
which has compelled practically all manu- 
facturers to place on the market a line 
of such machines. This demand exists in 
spite of the fact that such a machine 
costs considerably more than an open 
motor of the same power. This is due 
to the fact that the enclosed motor gets 
no ventilation, and therefore cannot dis- 
sipate readily the heat generated on 
heavy loads, and must be rated at a very 
low load. The result is that a motor 
which will, when open, safely carry 15 
h. p. will, if enclosed, reach the tempera- 
ture limit with a load of about 10 h. p., 
and its rating when enclosed must be cor- 
respondingly reduced. 


The only way in which the heat is dissi- 
pated from an enclosed motor is by radia- 
tion and convection from its exterior sur- 
face, there being no circulation of air 
through its parts. The surface must 
therefore be made larger if the motor is 
to be enclosed in order to carry away the 
heat, which otherwise would be dissipated 
by ventilation. In building an enclosed 
motor the armature, the commutator, the 
field magnets, etc., are made larger and 
correspondingly more expensive, solely to 
get an increased surface of the yoke ring 
and covers. As a rule the increased size 
gains nothing in the direction of a re- 
duction of the heat generated within the 
machine, as is shown by.the fact that en- 
closed motors are generally less efficient 
than open ones. 


It would seem to be a far preferable 
plan to make the exterior of the motor 
with deep corrugations similar to those 
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used for dissipating heat from enamel 
rheostats or theatre dimmers, or even 
more similar to the deeply corrugated 
rings of the cylinders of small unjacketed 
gasoline engines, such as are used in au- 
tomobiles. These corrugations would 
greatly increase the superficial area of a 
given machine without increasing the size 
of its internal parts, and would almost 
correspondingly increase the heat which 
could be dissipated at a given tempera- 
ture. Motors with deeply corrugated yoke 
rings of this kind are made by one enter- 
prising house in Italy, and American 
manufacturers who now make their mo- 
tors with practically a minimum ratio of 
surface to volume would do well to con- 
sider this plan. 


Long Distance Transmission of Power by Hleans 
of Gas. 
The attention of the reader is called to 


the remarkable signed statement of Mr. 
George Westinghouse, reprinted on page 
472 of this paper, concerning the distri- 
bution of power to the sub-stations of 
long distance interurban or trunk line 
railways. The statement is made with a 
positiveness which, coming from such an 
authority, must carry great weight, that— 
where power is derived from fuel and 
transmitted long distances and distributed 
as direct current—it is preferable to drive 
the direct-current machines in the sub- 
stations by gas engines supplied by pipe 
lines from a central gas producing piant 
rather than to drive the same machines 
as rotary converters supplied by a poly- 
phase transmission line from alternating 
current generators driven by the engines 
at the central source of power. 


In other words, a central gas producing 
Plant with pipe lines to sub-stations at 
distances of many miles is considered 
preferable to the transportation of the 
fuel in the solid form to these sub-sta- 
tions and its use in a local gas producing 
plant at each. Furthermore, the gas 
pipe line from the central gas plant to 
distributed gas engines is considered pref- 
erable to centralized engines, generators, 
high-tension lines and step-down trans- 
formers. 


It is interesting to see if the same con- 
ditions, which warrant the forecast of 
this revolutionary departure in power 
transmission for railroad purposes, apply 
to other lines of long distance work. Na- 
turally they do not apply to the greatest 
number of long distance transmissions, 
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viz., those driven by water powers. It 
has often been proposed to erect central 
power generating plants in the coal fields, 
especialy those of Pennsylvania, where 
enormous piles of low grade practically 
valueless coal, termed culm, now lie 
waste, but might be profitably utilized 
under boilers located near them, these 
boilers driving plants from which the 
power could be transmitted at high pres- 
sure to distant centers of population. If 
the opinion of Mr. Westinghouse is car- 
rect (and his experience with all the fac- 
tors involved must give it great weight), 
such: transmissions would. be better ef- 
fected by generating producer gas from 
waste fuel and transmitting this by 
means of pipe lines to the distant centers 
of power distribution. All that has of 
late hindered the utilization of the enor- 
mous piles of waste fuel has been the 
fact that the loads are in the neighbor- 
hood of 100 miles away, too far distant 
for profitabletransmission at voltages now 
available. The use of gas pipe lines may 
extend the range of profitable transmis- 
sion far beyond that available electrically, 
in which case this utilization of a 
hitherto wasted bi-product may soon be 
realized. The existing transmission of 
natural gas from the gas fields in Indiana 
over considerable distances to Chicago 
gives an idea of the possibilities of trans- 
mission of this kind. 


In central-station work also it is be- 
coming customary to centralize the gen- 
eration and transmit at high tension to 
rotary converters feeding the distributing 
system. The centralized generation is 
largely for the purpose of locating the 
plant on the water front where conden- 
sing water and cheap fuel can be ob- 
tained. If gas engines supersede steam 
engines for central station work, as they 
promise to do, the condensing water ad- 
vantage of the water side location will 
vanish, and the fuel advantage can 
be retained by locating the gas pro- 
ducing plant at such a point and dis- 
tributing the engines among the sub- 
stations. In the case of central-station 
distribution, however, there is, as a rule, 
no such great cost of transmission lines 
and great loss therein as in the case of 
such long distance work as that for which 
Mr. Westinghouse advocates gas engines, 
viz., suburban and interurban railways. 
However, there is apparently good rea- 
son to fear that large generating plants 
feeding rotary sub-stations may be shut 
down and superseded by gas engines driv- 
ing the rotary converters direct. 
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THE CONSTRUCTION OF SOME HANDY 
COMMUTATOR TOOLS. 


BY ALTON D. ADAMS. 


Direct current dynamos and motors 
have now come into very general use, ex- 
ceeding in number, perhaps, steam, gas 
and oil engines combined. Asis well known 
these electrical machines are subject to 
mechanical wear at only the bearings and 
the commutator, which have to be re- 
placed from time to time. The very gen- 
eral demand for dynamos and motor re- 
pairs has been met to some extent by elec- 
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FIG. 5 —-MANDREL FOR USE WITH COMMUTATORS OF TYPE SHOWN IN FIG. 2. SCALE ONE-THIRD FULL SIZE. 
FIGS 1 AND 2,—METHODS OF FASTENING COMMUTATOR SEGMENTS. FIG. 8.—COMPRESSING RING. 


tric repair shops that have come into ex- 
istence at many points through the coun- 
try, but aside from these there is hardly 
a regular machine shop of any size that is 
not constantly called on for more or less 
work on the worn parts of dynamos and 
motors. 

As bearings in electrical machines are 
usually fitted with bronze bushings, with 
standard reamed holes, well equipped ma- 
chine shops are usually in position to 
make these parts, but in the matter of 
commutators there is not one regular 
shop in fifty with the simple tools neces- 
sary for their renewal, and the average 
machinist has but slight conception of 
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how this work must be done to insure sat- 
isfactory results. 

In electrical repair shops there are usu- 
ally some tools for handling commutator 
work, but they are frequently of the 
crudest kind and such as to require too 
much labor, and even then lack certainty 
in results. Some even among dynamo 
and motor manufacturers lack the few 
and simple tools necessary to insure first- 
class commutator construction with a min- 
imum of labor. As usually constructed, a 
commutator contains a number of copper 
“bars” or “segments,” separated from 
each other, and the clamping parts by 
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Were all parts of commutators metal, 
the above requirements would make care- 
ful work necessary, but as each segment 
must be held entirely by contact with 
mica, the problem is much more difficult, 
in fact, it has required more study and ex- 
periment than any other mechanical ques- 
tion that electrical manufacturers have 
had to meet. 

Mica has come into very general use 
for commutator insulation because of its 
high insulating properties, non-injury by 
heat and power to sustain great pressures 
with but small compression. On dyna- 
mos and motors of moderate capacity in 


mica strips and rings. These bars are 
parts of true circular sectors, though not 
of the exact circle of the commutator sur- 
face, and are held, with the intervening 
mica strips, by a sleeve and clamps. 
Some of the main requirements of com- 
mutator construction are that each seg- 
ment be insulated or free from metallic 
contact with any other or the sleeve and 
clamps, that each segment be so firmly 
held that the forces of expansion, due to 
heat when the machine is in use, shall not 
alter its relation to the other segments, 
and further that the relative position of 
segments and mica strips shall remain the 
same after the commutator has cooled. 


common use the number of commutator 
segments varies from six or eight to about 
two hundred according to the purpose and 
capacity of the machine, the most com- 
‘mon numbers of segments being from 
twenty-four to one hundred. 

As for every segment there must be a 
strip of mica, in addition to the mica 
rings, the number of separate parts that 
must be held in their exact position in a 
commutator will vary from fifty to about 
four hundred in machines of moderate 
capacity and common use. In order to 
hold so many pieces of materials, to a 
large extent contrary as to their quali- 
ties, rigidly together, it has been found 
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necessary to assemble them with great 
pressure, and then set the permanent 
clamps as tightly as possible before the 
external pressure is removed. 

The two most common and successful 
methods of clamping commutators are 
shown in Figs. 1 and 2, the solid black 
lines in each case representing the mica 
strips and rings. The better class of seg- 
ments are forged or of drawn stock, so 
that no labor is required on the sides be- 
fore assembly in the way shown. As 
soon as assembled it is necessary to com- 
press and hold the segments securely so 
that the surfaces which come in contact 
with the mica rings may be machined. 

A method to compress and hold the seg- 
ments, common in many electric repair 
shops, and with some manufacturers, em- 
ploys a solid forged ring turned on the 
inside to the diameter which the seg- 
ments are estimated to have when com- 
pressed, and tapered slightly at one edge 
so as to start easily over the segments. 
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the tool shown in Fig. 3 is now much 
used. 

This tool consists of two rings, the outer 
a solid forging and the inner an iron 
casting, split along one side so that its 
diameter may be slightly changed. 

The outer forged ring is fitted with six, 
eight or more radial set screws, which 
bear upon the inner split ring. The com- 
mutator segments and mica strips having 
been assembled in circular form, the split 
cast-iron ring, having been turned as near 
as possible to the correct diameter, is 
pushed over them and pressure applied by 
means of the large set screws in the 
forged ring. Any desired pressure can be 
obtained by the combined action of the 
heavy set screws, the split ring readily 
conforming to the slightly reduced diam- 
eter of the segments. The work can also 
be done much more quickly than when a 
solid ring and press are used. It is not 
necessary to have one of the above tools 
for each size of commutator, as only the 
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shown in Figs. 4 and 5, not only enable 
the finished surfaces at the two ends of 
the segments to be brought practically 
into line, but also save much time on the 
work. 

Fig. 4shows a mandrel adapted for use 
with segments of the type in Fig. 1, where 
there is no undercut work to be done, 
while the mandrel of Fig. 5 is more con- 
venient for undercut segments. The man- 
drel of Fig. 4 mounts in the usual way on 
lathe centers, has a taper of one in twen- 
ty-four, is fitted with cast-iron expansion 
sleeve and a screw collar at each end, to 
force the sleeve on and off. The cast-iron 
sleeve should be cut entirely through once 
along its entire length, and nearly 
through, say, to within one-fourth or 
three-eighths inch at three or more other 
points, that it may expand as evenly as 
possible when forced onto the mandrel. 

A sleeve for this mandrel should be 
turned outside to correspond with the in- 
side diameter of the commutator seg- 


FIG. 4.—MANDREL FOR USE WITH COMMUTATORS OF TYPE SHOWN IN FIG. 1. SCALE J FULL SIZE. 


In the correct use of this ring it should 
be forced over the segments with a pres- 
sure of some tons, as this source of pres- 
sure is the only one to bring the segments 
and mica strips solidly together. To do 
a good job with this solid ring a hydrau- 
lic or large screw press is necessary, and 
in many cases machine and repair shops 
are without either of these presses, so 
that the ring can only be forced on and off 
the segments with a hammer, a very un- 
satisfactory method. A serious objection 
to this solid ring method is that it is 
very hard to estimate the exact diameter 
to which the ring should be turned in or- 
der to properly compress the segments, 
and the trials to see how hard the ring 
crowds on all take time. Again a solid 
forged ring must be had for every size of 
commutator, even though they vary by 
only a small fraction of an inch in diame- 
ter, and there is great temptation when a 
ring goes on too easy to let it go as “‘good 
enough.” To do away with the necessity 
for presses, also forged rings for every 
commutator, save time and insure means 
for the desired compression in every case, 


inner cast ring need be changed until the 
commutator diameters vary by as much 
as three inches, so that the forged ring be- 
comes either too small or so large as to 
be unhandy. In this way two or three 
forged rings will cover a large line of 
commutators, while the cast ring for each 
commutator is cheaply and quickly made. 

When the segments are securely 
clamped in the ring the next step is to 
turn up the surfaces to which the mica 
rings transmit the pressure of the per- 
manent clamps. In most machine and 
electric repair shops the lathe chucks are 
the only means for holding the clamped 
commutator segments while the surfaces 
at each end are machined, and here comes 
a waste of time and inaccurate results due 
to the effort, after one end of the seg- 
ments has been turned up to reverse them 
in the chuck, so as to machine the other 
end in line with the first. The tendency 
with work done in this way is to force the 
permanent clamps slightly out of line 
with each other, and this may result in 
loose segments at some point in the com- 
mutator. Proper expansion mandrels, as 


ments it is intended to mount, and if very 
accurate work is desired the inside of seg- 
ments should be turned out before mount- 
ing them on the expansion sleeve, though 
some makers think this unnecessary. 
When the segments are mounted on the 
sleeve this latter is expanded by forcing 
it on the mandrel with the screw collar, 
and the ends of segments in Fig. 1 can be 
turned up without changing their posi- 
tion. 

The segments shown in Fig. 2 can also 
be turned on the above mandrel, but the 
work on the undercut is done at a disad- 
vantage and much time can be saved by 
the use of the mandrel of Fig. 5. This 
mandrel, like the other, is on a taper and 
fitted with expansion sleeve, but one end 
is forged into a flange, adapted to bolt to 
a face plate and allow free access to one 
end of the commutator segments, so that 
the undercut can be made quickly. One 
end of the segments being finished, they 
are forced off the mandrel with the sleeve 
by the screw collar, and then put on again 
reversed and the other end finished. There 
is, of course, no reason to take the man- 
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drel from the face plate until both ends 
of the segments are finished, so that time 
is saved and the finished surfaces brought 
very nearly in line. Quite a number of 
expansion sleeves can be used on the same 
mandrel for different commutators, so 
that two or three mandrels will be enough 
for a factory turning out a fair line of 
machines. 

Having turned up the ends of the 
segments, it is next necessary to mount 
them on the insulating rings and 
permanent clamps. As segments are held 
only at the finished surfaces, it is neces- 
sary that each make solid contact with all 
of the mica rings, as the side pressure of 
the other segments is not sufficient to pre- 
vent motion either up or down. The 
double ring clamps are of special value 
when the segments are to be brought to a 
firm bearing on the mica rings, since, 


when necessary, the set screws can be let 


up a little in order to allow the segments 
to slide over the horizontal mica rings, 
and then set up until each segment beds 
firmly on the mica. The permanent clamps 
once in place, the outside rings are re- 
moved and the surface of the segments 
finished up, first by turning with a dia- 
mond-pointed tool and later with a single 
cut file or the finest grade of sand paper. 
It may be well to add the oft repeated 
warning that emery cloth should never 
be used on a commutator, as the emery 
Sticks in the copper. 
The above simple and inexpensive tools 
will multiply several times the amount of 
commutator work a man can turn out 
daily with the devices now common in 
some shops devoted to the repair and even 
the manufacture of electrical machinery. 
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TESTING.“ 


BY KEMPSTER B. MILLER. 


one of the principal uses of the Sal- 
vanometer in line testing is in the meas- 
urements of insulation resistance. The 
insulation resistance of any line or con- 
ductor is the joint resistance of all the 
leaks from the line to the ground or to 
other conductors. On a pole line every in- 
sulator forms a leak to earth, and on a 
line having 40 poles to the mile there 
would be 40 such leaks in parallel. The 
insulation resistance of a line as a whole 
varies inversely as its length, if the in- 
sulation is uniform. Evidently, a line two 
miles long would have one-half as great 
an insulation resistance as a similar line 
one mile long, because on the latter there 
would be only half as many leaks as on 
the former. In general it may be stated 
that a line n miles long will have only 


as as great an insulation resistance as a 
n 


similar line one mile in length. In order 
to obtain a standard of insulation resist- 
ance independent of the length of the 
line, it is convenient to express the insu- 
lation resistance as so many megohms 
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per mile. The insulation resistance per 
mile is found by multiplying the insula- 
tion of the line as a whole by the length 
of the line in miles. 

In order to measure the insulation re- 
sistance of a line the constant of the gal- 
vanometer is first taken and the known 
resistance is cut out of circuit and the 
line insulation resistance substituted for 
it. Assuming that the insulation resist- 
ance to be measured is that of a wire in 
a cable, the terminals of the circuit which 
should be connected with the resist- 
ance to be measured, will be con- 
nected one with the wire and the 


other with the sheath of the ca- 
ble as shown in Fig. 1. Care must be 
taken that the wire being measured is 
carefully insulated from the sheath at the 
other end of the cable. The shunt, S, is 
then cut out of circuit in order that the 
full current may pass through the galva- 
nometer. Before completing the circuit 
with the cable conductor and sheath, 
however, the key, K, should be closed in 
parallel with the galvanometer, in order 
to prevent the rush of current that will 
take place in charging the cable, from 
causing the needle to give too violent a 
kick. After a short time the key is opened 
and all of the current diverted through 
the galvanometer. The galvanometer 


then receives only that current which 
leaks from the core of the cable to the 
sheath through the insulation. Under 
these circumstances a certain deflection 
will be noted, and by comparing this de- 


1 


= 


FIG. 2. 
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flection with the constant already ob- 
tained the value of the insulation resist- 
ance in megohms is readily determined. 

To illustrate, suppose that a deflection 
of 75 scale divisions is obtained with the 
apparatus connected as in Fig. 1. If the 
constant is 20,000, as already determined, 
we know that the insulation resistance 
must be 20,000 divided by 75, or 266 meg- 
ohms, thus indicating that the total in- 
sulation resistance of the cable is 266 
megohms. That this is true is evident 
from the fact that the constant, 20,000, 
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represents the number of scale divisions 
deflection that would be obtained were 
only one megohm in the circuit. The de- 
flections are inversely proportional to the 
resistance in the circuit, and therefore 
the total insulation resistance is equal to 
the deflection through one megohm di- 
vided by the deflection through the insu- 
lation resistance, or 20,000 divided by 75. 
To sum up these operations: 

Ist. Obtain the galvanometer constant 
or deflection obtained when the galvano- 
meter in series with one megohm resis- 
tance is subjected to the potential of the 
battery. 2d. Find the deflection obtained 
when the galvanometer and insulation re- 
sistance in series are subjected to the po- 
tential of the battery. 3d. Divide the 
constant by the deflection obtained 
through the insulation resistance, the re- 
sult being the insulation resistance of the 
cable expressed in megohms. 4th. To 
find the insulation resistance per mile, 
multiply the total insulation resistance 
by the length of the cable in miles. 

In Fig. 2 is shown a convenient ar- 
rangement of connections for making in- 
sulation tests. In this, B is the battery of 
say 50 cells, R the 1/10 megohm box, S 
the shunt box, G the galvanometer and V 
a convenient switch for throwing either 
the 1/10 megohm box or the line insula- 
tion into circuit with the galvanometer 
and battery. When the levers of the 
switch, V, are in the position represented 
by the dotted line, the circuits are those 
for taking constant of the galvanometer, 
and when in the position shown by full 
lines, the circuits are those for obtaining 
the deflection through the insulation of 
the cable. Various forms of keys for 
changing the direction of the battery cur- 
rent through the galvanometer, and for 
performing other switching operations 
with the greatest possible convenience, 
are obtainable, and form an important 
part of all testing outfits. The scope of 
this work will not permit of their detailed 
description. 

In making the insulation tests the re- 
sistance of the lead wires to the cable or 
line need not be taken into account. It is 
a matter of the greatest importance, how- 
ever, that these wires are perfectly insu- 
lated from each other. It is a very easy 
matter in testing of this nature to meas- 
ure the wrong quantity. 

One very important matter in connec- 
tion with insulation tests has not yet 
been spoken of. When the reading is be- 
ing taken, with the cable or line insula- 
tion in circuit, it will be noticed that a 
maximum deflection is obtained at first, 
and that this gradually diminishes, as 


e though the insulation resistance were in- 


creasing. This is due to what is called 
electrification, a phenomenon that is not 
very thoroughly understood. When the 
electromotive force of the battery is first 
applied to the cable or line, there is a 
sudden rush of current, due to the charg- 
ing of the conductors. The charges, how- 
ever, apparently soak in to the insulation 
to a slight extent, thus allowing more 
current to flow to the conductors. After 
the first rush due to the first charging of 
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the conductors, there is still a fiow of cur- 
rent, due in part to this soaking in, and 
in part to the actual leakage through the 
insulation. It is the current due to the 
latter that we are concerned with in insu- 
lation measurements, and therefore we 
must wait till the soaking-in process 
ceases, when the flow of current will be 
practically constant, being that through 
the insulation. In nearly all telephone- 
testing work, one minute is allowed for 
electrification, after which the reading is 
taken of the deflection. When one is 
thoroughly familiar with his instruments 
he may often, where great accuracy is not 
required, estimate what the deflection at 
the end of one minute will be, by watch- 
ing the deflection for 30 or 40 seconds. 
This method saves time, but must be 
used with extreme caution. 

With a constant of 20,000 a reading 
taken on a wire in a piece of good new 
telephone cable, one-quarter mile long, 
would probably show a deflection of 8 or 
10 scale divisions upon the closure of the 
key. This would decrease to about 6 scale 
divisions in 2 seconds, and to about 2 scale 
divisions in 30 seconds, after which it 
would remain constant. The reading of 
2 divisions at the end of the minute would 
indicate an insulation resistance of 


20,000 


= 10,000 megohms 


or 2500 megohms per mile. 

As an example of a deflection on a wire 
in a representative cable the following is 
given: 

Dry paper cable, %4 mile long, two years 
old. Galvanometer constant 22, 000: 
Readings, 12-15-15-10-10-15-15-15-13 scale 
divisions. 
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INTERIOR WIRING. 


OUTLET BOXES, 


BY CHARLES E. KNOX. 


One of the recent additions to the re- 
quirements of the National Board of Fire 
Underwriters was that in regard to the 
use of outlet boxes. Previous to that time 
they were used in the larger and more 
important installations, but in the majori- 
ty of cases their use was dispensed with. 
The rules passed by the National Board 
covering outlet boxes are as follows: 

Rule No. 26d. (Interior Conduits). Must 
be equipped at every outlet with an ap- 
proved outlet box. 

Rule 25e. Metal conduits, where they 
enter junction boxes, and at all other out- 


lets, etc., must be fitted with a capping of 


approved insulating material, fitted so as 
to protect wire from abrasion. 

The wisdom of passing the former rule 
is beyond question; the latter is open to 
discussion. We will consider this more 
fully after describing outlet boxes and 
their advantages, in a general way, and 
after that the various forms and types of 
outlet boxes. 

An outlet box is a metal box, usually in 
two parts (box and cover), placed at an 
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outlet, to provide a terminal for the con- 
duits, and also a space for making the 
connections between the branch circuit 
wires and the outlet fixture or appliance. 

Their advantages are: 1. That in no 
other way can such a satisfactory terminal 
for the conduits be obtained. 2. The con- 
nections between the fixture and the 
branch circuit wire can, with the use of 
outlet boxes, be made in a space protected 
from plaster, dirt, etc. 3. By their use it 
is possible to make a neat finish, with 
plaster, wood, etc., around the outlet 
opening, which would be impossible with- 
out their use. 4. The boxes being insulat- 
ed inside, the possibility of ground“ or 
“short circuit” is greatly decreased at the 
points where these troubles are most apt 
to occur. 5. By their use, particularly in 
the case of side outlets, a suitable support 
for the fixture is more easily obtained. 

As to the rule of the Fire Underwriters 
requiring a capping of approved insulat- 
ing material fitted so as to protect the 
wire from abrasion,” it would seem to be 
both unnecessary and undesirable in a 
properly designed outlet box. If arrange- 
ments are made in the design of the out- 
let box to receive the conduits in a proper 
manner and to prevent the conduit from 
coming beyond a proper distance into the 
box, it would seem impossible for any 
abrasion or injury to the wire to occur, be- 
cause Owing to the confined limits of the 
box it would be impossible to bend the 
wire sharply over the end of the conduit. 
If, however, no means be used in the out- 
let box to prevent the tube from project- 
ing more than a slight distance into the 
box, it is easily conceivable that such 
abrasion of the wire may take place. 
Where the tube is allowed to project any 
considerable distance into the box, it is 
apparent that in order to bring the wires 
from the opening of the tube to the proper 
point (presumably the center of the outlet 
box opening), friction of the wire against 
the tube and consequent injury to the wire 
are very apt to happen. It would seem 
that the proper way to prevent any such 
abrasion to the wire insulation would be 
to adopt means to prevent the conduit 
from projecting into the outlet box beyond 
the proper point. Another objection to 
the use of this “capping,” or outlet ter- 
minal,” is that the outlet box would prob- 
ably have to be increased in depth to re- 
ceive it, which would be objectionable. 

The first iron outlet boxes used with 
iron-armored conduit consisted of a hol- 
low iron casting, in one piece, about four 
inches square and one and a half inches 
deep, with an opening in the front face, 
and having one of the sides open to re- 
ceive the conduits. If conduits entered 
the box at any other side, openings in the 
box were made to receive them. This box 
had many disadvantages. In the first 
place it was clumsy; it made no provision 
for tubes entering it on more than one 
side, and it was necessary to fill up the 
large opening around the tube to prevent 
plaster and other materials from falling 
into the box itself. It had other disad- 
vantages, which will be apparent from the 
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discussion- of the present forms of outlet 
boxes given below. 

All the outlet boxes now manufactured 
may be roughly classified (like men’s 
clothing) in two groups, viz., first, ‘‘ready- 
made, and, second, made to order.” Un- 
der the first head are included those forms 
of boxes usually designated universal out- 
let boxes, in which provision has been 
made so that an opening may be made 
more or less readily in any part of the box 
so that, no matter in what direction the 
tube comes, a corresponding opening in 
the box may be made more or less readily 
without drilling. The other type of box 
is one in which openings are already made 
at certain points for the conduits to enter. 
Let us now consider the various forms of 
both types of outlet boxes in detail. 

Figs. 1, 2 and 6, page 480, drawn steel 
outlet boxes of the first (universal type). 
Figs. 3, 4 and 5 show cuts of drawn steel 
boxes which may be used as universal 
boxes by ordering boxes of the designs as 
shown, but with the maximum number of 
holes and having all the holes plugged 
with steel plugs. 

Figs. 7 to 16, inclusive, show boxes 
each of which is designed for a particular 
case, and is not intended to be used under 
any other conditions than those for which 
it was designed. 

The advantage of the universal type is 
apparent. When these boxes are used it 
is only necessary to state in ordering 
whether round or square boxes are want- 
ed, and whether for gas and electric fix- 
tures or electric fixtures only. Again, in 
these boxes the tubes may be brought into 
the box from any side, as it is possible to 
make an opening in any of the four sides 
or in the back; also, if the work be 
changed or if outlets be omitted, the boxes 
are good for future work, as they can be 
used under pretty nearly all conduits. 
Their disadvantage is the same as that 
which is, and always will be, the objection 
to all universal tools, namely, that they 
are admirably adapted for all cases but 
very poorly suited to any one particular 
case. It is always necessary in making a 
thing suitable for all cases to compromise 
several points in order to make the tool or 
appliance suitable for all conditions. 

The advantage of the other type of 
boxes is that each box being designed for 
a specific purpose, it is especially arranged 
for those conditions, and much neater and 
better work is attained by their use, their 
disadvantage being that a little more 
trouble is involved in ordering. We will 
now describe in detail each of the boxes 
shown in the cuts. 

Fig. 1 shows a square box and cover 
having two plugged openings on each of 
two opposite sides and one plugged 
opening on each of the other sides. The 
openings in the boxes have threaded 
sleeves to receive the conduit. It is ques- 
tionable whether threading the sleeves is 
necessary. It certainly adds considerable 
to the cost of installing the conduit in the 
box, as it is necessary to put a thread on 
the conduit and screw the conduit into the 
box. Each of the plugged openings in this 
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Various Commercial Types of Outlet Boxes. 
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box may be removed by striking the plug 
with a hammer. Fig. 2 shows a round 
box and cover with four plugged openings 
in the side. As will be seen, these open- 
ings are not sleeved or tapped. The cover 
of the box has projecting lips, which are 
tapped to receive screws for receptacle or 
wall socket. 

Fig. 3 shows a square outlet box with 
a tapped sleeve opening on each of the 
four sides. These openings are not 
plugged, but may be plugged if so ordered. 
This box is provided with a threaded 
sleeve for supporting the electric fixture. 
Fig. 4 is somewhat similar to No. 3, ex- 
cept that it has openings on only two 
sides, but has two openings in the back 
to receive tubes coming from the rear. It 
is also provided with a small section of 
tubing screwed into the back of the box, 
through which the gas pipe is intended 
to pass. Fig. 5 shows a steel outlet box 
for push-button switches. This box has 
two tapped openings at each end and one 
at each side. These holes may be plugged 
or not, as desired. The slotted openings 
through which the screws fastening the 
cover to the box pass are intended to al- 
low for adjustment of the box cover so 
that the switch caver may be made abso- 
lutely straight, even though the box itself 
be crooked. The switch cover, of course, 
is fastened by machine screws to the 
flanges shown at top and bottom of open- 
ing. Fig. 6 shows an outlet box with sev- 
eral plugged openings, which are pro- 
longed to the top of the box. This has an 
advantage which will be mentioned here- 
after. 

Fig. 7 shows a square cast iron box and 
cover with two openings in the one side. 
The tapped holes in the bottom are for 
securing the flanged stem swing for the 
fixture support. As will be seen from a 
close inspection of the cut, the box and 
cover are split so that the division occurs 
through the center of the openings. This 
makes it very much easier to install the 
conduit and box, as the rear portion of the 
box may be secured in position, the con- 
duit installed and then the cover fastened 
in place. The box is also provided with a 
“stop” (not shown in the cut) which pre- 
vents the tube from projecting too far 
into the box. This stop consists of a short 
stud, cast in the box, which is prolonged 
just far enough to stop the edge of the 
tube without interfering with the tube 
opening. Fig. 8 shows a similar box de- 
signed to receive a wall socket instead of 
an electric fixture. Fig. 9 shows a round 
box and cover with openings in the back. 
This is generally used for a ceiling box, 
as conduits for outlets in the ceiling usu- 
ally come in the rear of the box. The 
tubes in the case of these boxes are pre- 
vented from projecting too far into the 
box by means of the flanged nut, shown in 
Fig. 16. This nut is fastened by means of 
a set screw to the fixture support or gas 
pipe, which passes through the central 
opening in the box. In some cases the nut 
is tapped inside and is screwed on the fix- 
ture support or gas pipe. Fig. 10 shows a 
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ceiling box with two openings in the back 
and with a receptacle, lamp and shade 
complete. The brass canopy screws to the 
box itself. This box is made in the shape 
of a truncated cone, so as to give the mini- 


mum possible opening in the front, thus 


reducing the necessary size of the canopy. 
Fig. 11 shows another form of ceiling box 
adapted for a drop-cord rosette. Fig. 12 
is a box designed for an elevator cable. 
The tube enters the side of the box, the 


FIG. 15. 


connections between the elevator cables 
and the branch circuit wires being made 
in the box itself, and the cable passing out 
through the nose on the cover. Fig. 13 
shows a special outlet box designed for the 
purpose of bringing wires through an out- 
let in the floor to make connections for a 
light on a desk or a table. The tube is 
threaded into the side of the box, as 
shown, the conduit thread being filled 
with white lead so as to make a thorough- 
ly watertight joint, the same as is made 
in gas piping. A connecting block is 
placed above these two openings, where 


connection between the concealed wires 


and the fixture wire running to the table 
may be made. The fixture wires then pass 
through a conduit screwed into the cover, 
which has a threaded stem to receive the 
same. The lugs on the side of the box 


serve for securing the box to the rough 
flooring. The cover fits flush with the 


finished floor, the floor being bored so as. 


to make a snug fit around the box cover. 
In case at any time the connections be- 
tween the floor outlet and the fixture on 
the table or desk is not needed or wanted, 
the conduit wires and cover may be re- 
moved and replaced by a flat cover with 
no opening in the top. The box then pre- 
sents the appearance shown in Fig. 14. 
This cover fits flush with the finished 
floor. Fig. 15 shows a means whereby the 
conduit may be dispensed with and the 
connection between the floor and table 
may be made by means of a plug and a 
cable. 
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VALVE REPAIR TOOLS. 


As stated on page 427 of the September 
issue of the American Electrician, the 
Dexter valve reseating tool has been 
greatly improved, the improvement in 
question consisting of an arm attached to 
the circular frame of the machine, which 
carries the cutter. This arm carries a 
sliding bracket and a dead center, as 
shown in Fig. 1 on the following page. 
The result of this arrangement is ob- 
vious, it being greater steadiness of 
the disc and less strain on the chuck. 
The bracket arm for cutting flat discs is 
also a part of the.outfit, as also is the ex- 
tension for use in cutting discs which are 
cast solid on the valve stems. 

The valve disc is securely fastened to 
the small chuck, 4, on the machine spin- 
die, and is given a rotary motion by turn- 
ing the crank, 7, with one hand, while the 
pointed tool is fed slowly over the disc 
with the other hand. The pointed tool or 
cutter is adjusted by the feed screw, 2. To 
cut a flat disc, the holder, 13, is used, the 
extension, 3, being used for recutting discs 
that are cast solid on valve stems. As 
above noted, this extension becomes nec- 
essary in order to obtain the distance re- 
quired for the operation. 

A peculiarly compact form of Block 
Chuck Valve Reseating Machine is made 
by R. H. Benton, 23 Vandewater Street, 
New York, and illustrated herewith by 
Fig. 2. This may almost be termed a 
Vest Pocket Machine,“ it is so simple 
and small. A two-jawed universal 
chuck is used for engaging the thread in 
the bonnet opening, and a sleeve in the 
chuck carries the cutter spindle and 
milling discs, as shown in the engraving. 
The crank is made double. For large 
valves it is rigged as shown, but for 
small ones the stem is put into the hole 
nearest the handle. 

This tool will reseat valves from three- 
eighths to twelve inches in diameter, and 
is intended to handle not only regulation 
bevel seated valves, but to take care of 
flat seated valves, flat checks, taper 
checks, flange valves and water faucets. 
The apparatus for handling discs is 
shown at the left of the engraving. It 
is a sort of yoke which is attached di- 
rectly to the universal chuck, and, the 
disc being placed on the cutter stem in 
place of the cutter bar, the metal is 
trimmed off in a hurry, a positive feed 
being used, as described for seats. 

Special forms of regrinding tools are 
sometimes sent out by valve manufact- 
urers to be used when the seating sur- 
faces have, from accident or neglect, be- 
come so badly cut or worn that the usual 
regrinding has not enough effect thereon. 
Fig. 3 shows a seat reamer made by the 
Lunkenheimer Co., Cincinnati, O., for use 
with its valves. As shown in the left- 
hand cut, the reamer is put in place of 
the disc, which is temporarily re- 
moved for that purpose. For valves 
below one inch the solid steel ream- 
er, shown at right of cut, is prefera- 
ble. Care should be taken in reseating 
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valves to take no greater cut than is ab- 
solutely required to form a new bearing. 
It is expected that the discs in connection 
with this machine are not to be reground, 
but replaced by new ones as they be- 
come damaged or worn out. 

The manufacturers claim that these 
tools are not necessary when their valves 
are kept tight by frequent and judicious 
regrinding, when the leakage is only 
slight, then the usual percentage of re- 
grinding with some abrading material be- 
ing all that is necessary; but when the 


FIG. 1.—IMPROVED DEXTER DISC CUTTER. 


valves are subjected to very hard service 
and become badly worn or cut, then the 
tools described are valuable, and should 
be used at once. In using the reamers 
with T handle, the trimming of the valve 
is removed and the reamer inserted in its 
place. On the other sizes the loose valve 
disc can be removed and the reamer in- 
verted so that the hub guides in the body 
while the new seat is being cut, thereby 
making sure that it is always in line with 
the stem. 
These cutters are practically indestruct- 
ible, as they can be sharpened any num- 
ber of times without changing their form. 


FIG. 3.—LUNKENHEIMER STEEL SEAT REAMER. 


The brass discs, or stems, should in all 
cases be renewed as they wear out. Their 
cost is very small, and a loose fit there 
would not be economical practice; hence 
they should be freely renewed. 

A combination machine for reseating 
all kinds of valves and cocks is shown 
by Fig. 4. The engraving shows the 
long taper plug of a cock in the machine, 
and on solid disc valves it is not neces- 
sary to remove the hand wheel. The all- 
round steel milling cutter is used. Al- 
though the engraving gives a good idea 
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of this machine it should be seen in op- 
eration in order to obtain a full idea or 
its capabilities. The action of the three 
cutters on the face plate cannot well be 
described to one who has never seen the 
machine in action. But it can be readily 
comprehended that round steel cutters 
will do better work than straight pointed 
tools which cut at one point only. This 
is granted by all mechanics, and proved 
by the milling machine, and also is found 
to be the case in valve reseating, the 
pointed tool is apt to cut away too much 
metal. Also, the work is not supported 
as well with the pointed tool as when the 
three round cutters are used. In the first 
instance, stiffness of the valve or stem 


RESEATING MACHINE. 


must resist the entire side thrust of the 
cutting tool, but with the round cutters 
there is no side thrust, the work being 
equally supported from three sides at 
once. From three to six taper plugs are 
all that will be required for the ordi- 
nary sizes of valves in an electric 
light station. The base of the ma- 
chine may be screwed in a vise during 
action, or it may preferably be screwed 
to a table or bench; or it can be used 


loose, as it is entirely self-contained. 
This machine is built by C. F. Hall, Son 
& Company, Skaneateles, N. Y., as also 
are the three following tools and devices 
for reseating gate and special valves. 
Fig. 6 shows a device which may be 
used on the seats of gate valves. As shown 
in the engraving, a side view of the ma- 
chine is presented, and there is a screw 
head stock which carries the feed and cut- 
ter arbor, one inside the other, in a man- 
ner similar to a hand drill. The tail stock 
permits the check to revolve, so that 


FIG. 2.—BENTON BLOCK CHUCK VALVE 
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when a disc is placed upon it the truing 
or centering operation may be quickly 
done by bringing the cutter against the 
work, and allowing the whole business to 
revolve until the disc runs true. Then the 
set-screw shown on top of the tail-stock 
may be tightened and the grinding act 
proceeded with. 

This machine takes care of discs, and 
also by interchanging the gears and cut- 
ters, and using a part of the machine, it 
may be used for ordinary stop valves 
also. As shown by Fig. 6, the milling 
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FIG. 5.—HALL’S VALVE SEAT MACHINE. 


cutter is driven by bevel gears, and they 
are pivoted on a head block, which is 
centrally adjusted and held in place by 
a hub with radially adjustable jaws. The 
cutter is set up to its work by means of 
a wedge forced down by a screw, shown 
at the left of the engraving, which bears 
against the other valve seat. 

This machine, as set up for milling 
gates, as shown by Fig. 6. The gate is 
held in position by the hub before men- 
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FIG. 4.—HALL COMBINED RESEATING MACHINE. 


tioned, which is secured to the tail stock, 
while the cutter is turned and fed up to 
its work by the crank and hand wheel 
in a manner that has already been de- 
scribed. 

A very ingenious, yet comparatively 
simple, device for reseating all sizes and 
types of gate valves, wherein the same 
mechanism is used on both gate and seat, 
is the subject of illustration in Fig. 7. 
It is a machine also made by Hall, Son 
& Company, as described above. The cut- 
ting is done by a regular milling cutter 
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which is attached to a rigid frame, and 
put inside the valve and bolted thereto. 
Means, not clearly shown in the engrav- 
ing, are provided whereby the cutter is 
fed up to the seat, In milling the gate 
the same mechanism is employed as with 
the seat, and the gate is placed in a jig 
which approximates the opening in a gate 
valve. Then, by means of a suitable 


clamp, the cutting mechanism is affixed 


thereto, and the cutter is fed up by means 
of a screw, shown at D. Some attach- 
ments are also shown for attaching the 
tool to valves of special construction. 
One point of the Hall machine is worthy 


FIG. 6.—ARRANGED FOR GATES. 


of especial notice—the machine for re- 
seating plugs and blow-cocks. This de- 
vice uses the frame and stand shown in 
the last engraving (Fig. 7), and as pre- 
sented in Fig. 8, will be seen to resemble 
that device closely, with the exception of 
the face-plate which carries the three cir- 
cular cutters. Fig. 8 shows a plug in the 
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The required taper of the plug is readily 
obtained by setting over the head and tail 
stocks and by means of the adjustment 
already described, the hole may be reamed 
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disc is brought into use. This tool, of 


which No. 2 is shown in the illustration, 
is placed on the market in ten sizes and 
will reseat all globe, 


angle, gross and 


FIG. 7.—MACHINE FOR RESEATING GATE- VALVES. 
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FIG. 8.—FOR RE-SEATING PLUGS AND BLOW-COOKS. 


machine at D, and the cock tie at J, with 
the adjustable reamer in place ready for 
work. It will be seen that motion is im- 
parted to the reamer by means of the 
hand-wheel, M. By turning the nut, K, 
by means of a wrench, the taper of the 
reamer may be altered to fit the valve to 
be repaired. 

There are three adjustable cutters in 
this reamer, as shown at I. and also at P. 
P, in another portion of the engraving. 


to fit the plug. Or the hole may be made 
and the plug fitted thereto, as may be de- 
sired. The cocks may be repaired by this 
machine without removal from their 
places in the piping. 

An improved and very simple form of 
standard valve reseating machine (by F. 
S. Dangerfield Co., Auburn, N. Y.) is 
shown by Fig. 9. A triangular face plate 
chutk is used for holding a disc while the 
circular cutter fitted to that particular 


safety valves, drop, swing and ball check 
valves, Jenkins’, Fairbanks’, Crane’s, Lun- 
kenheimer’s, Powell’s and all other makes, 
both flat and taper seats, with screw or 
flange caps from % to 12 inches inclu- 
sive, also faucets, without removing the 
valves from the pipes, making them abso- 
lutely steam tight. 
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A Ground Detector for Three-Wire 
Systems. 


To the Editor of American Electrician: 
Sir.—Allow me to suggest an arrange- 
ment of lamps for a ground detector on a 
three-wire system which will indicate a 
ground on any of the three wires with- 
out endangering the lamps. The diagram 
shows three lamps connected in series on 
one side with a ground through a push 


button between the lamp nearest the neu- 
tral and the next one, and by tracing it 
out for different conditions it will be 
found to indicate differently for a ground 
on any one of the mains. I find it use- 
ful on systems where the neutral is not 
permanently grounded. 

ö A. P. Kennedy. 
Maywood, III. 
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Electrical Catechism 2 
U. PESSE 


846. Of what material is the field mag- 
net of a motor usually made? 

Wrought iron, cast iron and cast steel 
are used. Wrought iron has higher 
permeability than either of the others; 
this allows the magnetic field to be made 
more dense, and therefore the whole ma- 
chine may usually be made smaller for a 
given power. Cast iron costs less per 
pound and can be cast into the required 
shape more cheaply than wrought iron 
can be forged or punched. Cast steel, 
containing but a very small percentage of 
carbon, can now be obtained in any de- 
sired form’ of casting, and is rapidly dis- 
placing cast iron because its magnetic 
properties are almost as good as those of 
wrought iron, while it costs but little 
more than cast iron. For very small 
motors, hardened tool steel is sometimes 
used, being permanently magnetized so 
that no field magnetizing coil is neces- 
sary. 


347. How is the field of a motor usually 
magnetized? | 

The hardened steel magnets sometimes 
used with small motors are magnetized 
by being placed between the poles of a 
strong magnet or by passing a strong cur- 
rent through a coil placed temporarily 
around the hardened steel. It is more 
common to magnetize the fleld by current 
through a coil, which is part of the 
motor, and through which part or all of 
the motor current passes. If all the cur- 
rent passes through the field coil, it is 
called a “series fleld coil.” If only a 
small part of the current passes through 
the coil, it is called a “shunt fleld coil.” 
Sometimes motors have both series and 
shunt field coils. 


348. What are the advantages and dis- 
advantages of using permanent magnets? 

The advantage is that they do not re- 
quire a continuous expenditure of energy 
while the motor is running. The dis- 
advantages are that a permanent magnet 
cannot be made as strong as an electro- 
magnet of the same size, hence the motor 
has less power; the strength of such a 
magnet would gradually become less, so 
that the speed of the motor would in- 
crease accordingly. 


$49. Under what conditions are series 


motors used? 
Small motors for use with primary 


batteries are commonly wound as series . 


machines, likewise motors of any size in- 
tended for use on arc light circuits in 
which the current is of constant strength. 
Series motors are also used on constant 
potential circuits, as in railway work and 
for similar purposes where an attendant 
is always at hand to regülate or control 
the speed. 


$50. What are the advantages and dis- 
advantages of series motors? 
Series coils are somewhat cheaper to 
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wind than shunt coils, because the wire is 
larger, costs less per pound and less labor 
is needed to wind comparatively few 
turns of large wire than to wind many 
turns of small wire. This is particularly 
true of small machines. Series motors 
are more easily started, especially under 
heavy loads. They maintain the speed 
more nearly constant than do shunt 
motors when on circuits in which the cur- 
rent is maintained at constant strength. 
When on constant potential circuits, such 
as used for incandescent lighting or for 
electric railways, the speed of a series 
motor will depend upon the load. 


3851. How are series motors started on 
battery circuits? 


Small series motors operated by battery 
power are started by simply cloding a 
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SERIES MOTOR, WITH SIMPLE CIRCUIT OPEN- 
ING AND CLOSING SWITCH, FOR BAT- 
TERY CIRCUITS. 


switch to complete the circuit, as indi- 
cated in the figure. The resistance of 
battery and motor is sufficient to prevent 
too great a rush of current at the start. 

352. How are series motors started on 
arc light circuits? 

Motors of arc light or “series” circuits 
are connected into the circuit in the same 
way as arc lamps. Some of them are pro- 


SERIES MOTOR, WITH SHORT-CIRCUITING 
SWITCH, FOR ARC-LIGHT OIRCUITS. 


vided with a simple single-pole switch 
that short-circuits the motor when not 
running, as shown in the figure. To start 
the motor, this switch is opened, or 
thrown to the “on” position, thereby send- 
ing the current through the motor instead 
of through the switch. No rheostat or 
resistance is needed, since the current 


SERIES MOTOR, WITH DOUBLE POLE ISOLAT- 
ING AND SHORT-CIRCUITING SWITCH, 
FOR ARC-LIGHT CIRCUITS. 


through the motor cannot be greater at 
the start than when in regular running, 
this being kept constant by the dynamo. 
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It is better to use a double-pole short-cir- 
cuiting switch, in order to cut the motor 
entirely free from the circuit when not 
running; in fact, this is required by the 
insurance rules. Such motors require the 
use of high voltages, do not regulate satis- 
factorily and have gone almost entirely 
out of use. 


853. How are series motors started on 
constant voltage circuits 


It is necessary to have some auxiliary 
resistance in series, as shown in the fig- 
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SERIES MOTOR, WITH SERIES STARTING RE 
SISTANCE FOR CONSTANT POTENTIAL 
CIRCUITS. 


ure, to prevent too great a rush of current 
at starting. The resistance of a 15 horse- 
power railway motor is only about 2 
ohms. If this were connected to a 500- 
volt circuit while standing still and with- 
out any extra resistance, the current 
would be something like 250 amperes at 
the first rush, or more than 150 horse- 
power. By introducing more resistance 
into the circuit at first, the rush of cur- 
rent is reduced and the motor starts 
gradually. As the motor comes up to 
speed, the extra resistance is gradually 
cut out. 


854. How are series motors stopped? 


The operations in starting are simply re- 
versed, care being taken to move the . 
switches quickly in order to avoid exces- 
sive flashing. 


355. On what kind of circuits are shunt 
motors used? 


Shunt motors are used almost without 
exception on constant potential circuits. 
Some years ago the C & C Company 
made a motor for arc light circuits, hav- 
ing a combination of series and shunt 
coils, but this was about the only shunt 
motor used on supn circuits. 


856. What are the advantages of shunt 
motors? 


They are very closely self-regulating, so 
that the speed remains nearly constant 
for any variation of load. They may 
therefore be left to care for themselves 
with only occasional inspection of bear- 
ings and brushes. 


357. What are the disadvantages of 
shunt motors? 


The speed cannot be varied through a 
very wide range without considerable 
loss. They do not start under a heavy 
load so easily as do series motors. In 
case the current should be cut off for any 
reason, and the motor should not be dis- 
connected from the line before the cur- 
rent comes on again, the motor is more 
liable to be burnt ‘out than would be the 
case with a series motor. The shunt 
motor requires more care in starting 
than does a series motor. 


OCTOBER, 1899. ] 
(ne 
Queries and 
Answers; 


— {>> — 0. 


L 


In the Thomson recording wattmeters for 
‘direct currents, the terminals to connect to 
line are marked, one positive and the other 
negative, and the directions say to connect 
the + terminal with the + line, etc. Will 
you please explain why this is necessary ? 
The meter is simply a shunt motor and the 
direction of rotation is the same, regardless 
of the direction of the current. J. W. L. 


It is true that the Thomson meter is a 
shunt motor and should run in the same 
direction and record accurately connected 
up in either polarity. Although there is 
no iron or steel in the magnetic circuit of 
the motor, these materials do enter into 
the construction of the -instrument and 
may retain a certain amount of residual 
magnetism, which on very light loads, 
where the meter is extremely sensitive, 
may affect the indications. The polarity 
marks indicate the way in which the me- 
ter was connected when calibrated and to 
obtain the highest accuracy should be fol- 
lowed when set up for service. For all 
practical purposes, however, it makes no 
difference which way the meter is con- 
nected. 

Please give a sketch of how to connect up 
a double throw switch on a three-phase in- 
duction motor, so that the motor can be 
made to run in opposite directions. J. W. 

The problem of connecting up a revers- 
ing switch to change the direction of rota- 
tion of a three-phase motor consists in so 
winding the circuits that the rotary field 
of the motor will travel in the reverse di- 
rection. If the three legs of the three- 
phase circuit are brought in the direction 
in which the phases follow each other, 1— 
2—3, it is obvious that their connection to 
the motor terminals must be changed into 
the order 3—2—1 to reverse the sequence 
of the phases and hence the direction of 
the rotary fleld. Considering the triangle 


3 1 2 it is obvious that if these flgures are 


read in clockwise rotation they read 1—2 
—8—1—2—3, etc. Now, if any two of them 
are interchanged, for instance, the 2 


and the 3, the triangle becomes 2 1 3 


and when it is read in the same direction 


10 
MOTOR 
GENERATOR 


as before, it reads 1—3—2—1—3—2, etc., 
which is the same as 3—2—1—3—2—1, 
etc., i. e., the sequence of the phases has 
been exactly reversed. If any other two 
numbers of the first triangle are reversed, 
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the third being left where it is, the result 
is the same. For instance, interchanging 
the 3 and the 1 gives the following ar- 


rangement 1 3 2 which also reads 3—2—1 


—3—2—1, etc. This interchanging is ac- 
complished by means of a double pole 
triple throw switch, according to the 
sketch given herewith. A double pole 
switch is all that is necessary, since the 
connection in the left-hand leg is evident- 
ly the same in both the up and down posi- 
tions of the switch, but it is customary to 
use a three-pole switch so that when the 
switch is opened the motor is entirely 


cut off from the supply circuit. 


Will you please tell me how to connect the 
armature coils of the rectifier, the design 
of which was given in the American Elec- 
trician of June, 1899, when used as a direct 
current generator as per directions given in 
the Queries and Answers Department of 
the American Electrician for August. 

C. 8. 


The statement in answer to the query in 
August that the 16 coils could be connect- 


FOUR CIRCUIT LAP WINDING 
IS Coase. 16 Leader. 
no . -2400 RPri 


ed either as a two or four circuit winding 
was an error. Sixteen coils can only be 
connected up as a four circuit lap winding. 
The connection of these coils to give 110 
volts at 2400 r. p. m. is shown in the ac- 
companying diagram. The small num- 
bered circles represent the sides of the 
form wound coils, one side of coil No. 1, 
for example, occupying the bottom of the 
slot under coil No. 13, the other side of 
coil No. 1 occupying the top of another 
slot 90° away from the first over one side 
of coil No. 5. The opposite ends of each 
coil are connected to adjacent segments 
of the sixteen part commutator, each seg- 
ment being connected to the end of one 
coil and the beginning of the next one to 
it. For instance, one segment connects 
with the end of coil 1 and the beginning of 
coil 2 and so on around the commutator. 
It will be noticed that each commutator 
segment is about midway between the two 
sides of the coils to which it is connected. 
If the terminals of each form wound coil 
are brought out together at the apex of 
the coil they will be convenient for con- 
nection in this way. 
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What do you think is the best way of 
overcoming the action of electrolysis from 
street railroads on water pipes? E. S. J. 

The commonly accepted method in this 
country of reducing electrolysis is to care- 
fully prevent any metallic contact between 
the rails and the pipes at points distant 
from the power house where the current 
tends to leave the rails and enter the 
pipes. Near the power house, where 
the current tends to leave the pipes 
and return to the rails, the pipes 
should be carefully connected witb 


this bus bar by heavy conductors 
bonded or soldered to them. No dam- 
age is done by the current entering the 
pipes, all metal being dissolved when the 
current leaves them. The direct low resist- 
ance path from the pipes to the negative 
bus reduces the tendency of the current to 
pass into the ground and thus back to the 
rails, while the isolation of the pipes from 
the rails at distant points reduces the 
amount of current that enters the pipes 
and must leave them again. Tests should 


be made with a low-reading voltmeter con- 


nected at different points between pipes 
and rails. Wherever the meter shows the 
rails positive to the pipes they should be 
kept apart from each other. Wherever the 
pipes are positive to the rails they should 
be bonded together. 

What resistance generators and bells 
should be used for party lines wired on the 
multiple or bridging-bell system? Can No. 
Oiron wire be used for the line and can 20 in- 
struments be worked on one line of this 
kind? What size wire should be used for 
10 instruments? J. B. O. 

Use 1000-ohm ringers and 300-ohm gen- 
erators, wound with No. 31 B. & S. gage. 
The generators must be very well made 
and have powerful magnetic fields. Twen- 
ty instruments are too many for good ser- 
vice on any one line. No. 10 B. & S. gage 
iron will not answer at all, unless the line 
is short. No. 10 B. & S. gage copper would 
be better, but unless instruments are ex- 
ceptionally well made, trouble will be had 
in ringing. The same construction will 
answer for only 10 instruments. 

Will the increase of temperature of a gen- 
erator be the same whatever the normal 
temperature is in the room, 1. e., will a ma- 
chine rise with a given load 72° F. above the 
room when the room is at 60° F. and when it 
is at 107° F. respectively? W. D. T. 

The rise of temperature of a machine 
with a given load above the atmospheric 
temperature will be practically the same, 
no matter what the latter is. If a ma- 
chine loaded in a room at 60° F. rises to 
132° F., it will, with the same load, in a 
room at 107° F., rise to about 180° F. At 
the higher initial temperatures the tem- 
perature rise will be a little greater ow- 
ing to the fact that a given number of cu- 
bic feet of air blown through the ma- 
chine will not represent quite so many 
Ibs. of air since it is at higher tempera- 
tures expanded to a greeter volume. 
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MOTOR STARTERS WITH INTERLOCK- 
ING NO-VOLTAGE AND OVER- 
LOAD RELEASE. 


It Is now almost universal in high- 
grade installations to protect direct-cur- 
rent motors with devices which will open 
the circuit in case of either the failure 
of.the current supplied or the overload- 
ing of the motor. The former is most 
simply accomplished by means of the 
usual automatic motor starter fitted with 
a magnet which holds the rheostat arm 
in the closed circuit position. The over- 
load protection may be obtained by the 
addition in the lines of an ordinary cir- 
cuit breaker, but it is naturally prefera- 
ble to combine this instrument in some 
way with the starting rheostat and un- 
derload device. 

There are on the market several such 
combined protective devices. In one the 
releasing magnet which holds the rheostat 
arm in the short circuit position is wound 
with two coils, one, the usual potential 
coil in series with the shunt field of the 
motor, designed to let go when the voltage 
fails, and the other an overload coil in 
series with the armature of the motor, 
this coll neutralizing the magnetic effect 
set up by the shunt coil when the load 
rises above normal. 

A more commonly used device is an 
overload coil, the armature of which 
when attracted short circuits the no-volt- 
age coil and releases the rheostat arm. 
The objection to such devices compared 
with a starting box and an independent 
circuit breaker is the fact that the opera- 
tor may start the motor under an over- 
load, the automatic devices being inoper- 
ative while the operator has his hand 
upon the rheostat arm. 


An instrument in which the overload’ 


protection is combined with the no volt- 
age release in such a way as not to be 
subject to this disadvantage, is made by 
the Ward Leonard Electric Company, 
Bronxville, N. Y., and is shown in four 
sizes in Fig. 1. An examination of this 
figure and particularly of the upper right- 
hand rheostat represented therein will 
show that there are two arms fastened 
upon the same pivot, one the usual rheo- 
stat arm swinging over a number of con- 
tact buttons, and held in the short-circuit 
position by a no-voltage magnet, and the 
other a longer normally horizontal arm 
which is held in place by a trigger at its 
left-hand end, this trigger being within 
the range of the upward blow of the ar- 
mature of an overload device similar to 
that used in circuit breakers. This arm 
is connected in circuit in series with the 
rheostat arm and when released by the 
overload trigger is forced open by the 
same spring that actuates the rheostat 
arm, and thereby protects the motor 
against the flow of excessive currents. 
The overload or circuit-breaker arm is not 
fitted with a handle by which it can be 
closed by hand, but must be restored by 
moving back the rheostat arm to the open- 
circuit position, this movement mechani- 
cally pushing back the circuit-breaker 
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arm until it latches. If the operator in 
starting up the motor cuts out the resist- 
ance too rapidly the independent circuit 
breaker will instantly open the circuit, 
even while his hand is on the rheostat 


arm. In order to close the circuit breaker 


again the operator must first insert all of 
the resistance of the rheostat and then 
open the circuit by swinging the rheostat 
arm on to the open buttons, this move- 
ment carrying before it the circuit-break- 


er blade. When the latter is latched the / 


opérator can again establish his circuit 
and gradually cut out the resistance. If 
an overload comes upon the circuit at any 
time with the motor running at full speed 
the circuit breaker acts and the operator, 
finding his motor stopped, knows, by an 
examination of the instrument, exactly 
what caused the stoppage, whether over- 
load or undervoltage, which cannot be 
told by other types of instruments. 
Another advantage of the same con- 
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ostat is burned out, as starting rheostats 
are not made with sufficient carrying ca- 
pacity to stand the full-load current for 
more than a moment or two. 

In order to overcome both of these dif- 
ficulties the Ward Leonard Electric Com- 
pany makes its rheostats of large carry- 
ing capacities with what is known as the 
“hammer-blow” feature. A view of an 
instrument with this attachment is shown 
in the lower right-hand corner of Fig. 1. 
From this it will be seen that the rheo- 
stat arm itself does not carry the arma- 
ture of the no-voltage magnet but does 
carry a pin engaging another arm car- 
rying this armature and also attached to 
the spring and handle. This hammer arm 
itself is freely pivoted and when released 
by the no-voltage magnet flies back 
quickly over an arc equal to that spanned 
by the slot in which the pin on the rheo- 
stat arm travels, strikes the latter a 
heavy blow which overcomes its friction 
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FIG. 1.—FOUR SIZES OF MOTOR STARTERS FITTED WITH INTERLOCKING NO-VOLTAGE AND 
OVERLOAD CIRCUIT OPENING DEVICES. 


struction is as follows: In case the un- 
derload release of the rheostat should fail 
to operate when the line is opened and the 
motor should come to rest, leaving the 
rheostat in the short-circuit position, 


when the power returns to the circuit the 


overload arm would instantly open and 
protect the motor; whereas in the case 
of single-arm rheostats the motor would 
receive the entire voltage unprotected. 
Underload-release magnets are not abso- 
lutely reliable in this manner, as the arm 
must make good contact with the short- 
circuit jaws, fitting them tightly and re- 
quiring a very powerful spring to start it. 
The spring is also often insufficient to 
carry the arm, when released, clear over 
to the open-circuit position, especially if 
any buttons are burned or rough. In 
this case when the power returns the rhe- 


of rest, disengages it from the jaws and 
carries it quickly to the open-circuit po- 
sition. 

The contact of the overload or circuit- 
breaker arm is made in most sizes by 
means of a short copper rod, the end of 
which presses on a copper spring, this rod 
appearing in end elevation at the right- 
hand end of the arm. The copper piece 
on which it bears is flexible, being sup- 
ported by a strip of phosphor bronze, and 
the copper rod can be adjusted in a clamp 
so as to vary the pressure between the 
contacts. This contact is reinforced by 
jaws in the sizes for large currents. 

Fig. 1 shows four sizes of this rheo- 
stat. In the smallest, which is employed 
up to and including 3-h. p., the current 
capacity and contact surface are so slight 
that no hammer blow is needed on the 
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no-voltage release and no auxiliary break 
is needed on the circuit-breaker arm. In 
the intermediate size which is employed 
for 5, 7% and 10-h. p. motors, the auxili- 
ary break is employed on the circuit 
breaker, but the hammer blow is not 
needed on the no-voltage release. In the 
rheostat shown at the lower left-hand 
corner the current carrying capacity is 
still light, since it is designed for 500-volt 
circuits and 15, 20 and 25-h. p. motors. 
The auxiliary break is used on the cir- 


FIG. 2.— A 50-H. P. STARTER WITH ALL 
FEATURES. 


cuit breaker, as the power of the circuit 
broken is considerable, but the hammer 
blow is not needed on the arm as low-re- 
sistance contact jaws are not used. The 
rheostat shown in the lower right-hand 
corner is that used for the same power 
motors on low-tension circuits, the final 
contact of the rheostat lever having jaws 
of the knife-blade type, insuring low re- 
sistance and no heating. The hammer 
blow is here necessary in order to start 
the blade. 

The largest size of this style is 50-h. p., 
which is shown in Fig. 2. In this in- 
strument the current, after passing 
through the solenoid and the knife-blade 
contact of the circuit breaker, divides 
from the center stud into two paths in 
multiple, i. e., the upper half and the 
lower half of the rheostat are two dis- 
tinct resistances connected in multiple 
with each other. This doubles the carry- 
ing capacity of the instrument without 
increasing the size of the parts and gives 
balanced resistance to turning about the 
hub and smoother working. This instru- 
ment clearly shows the construction of 
the bumpers, which are not of rubber, as in 
other makes, but are coiled springs, giv- 
ing a longer life. The rheostat arm is, in 
this instance, provided with a pair of fric- 
tion clips at the lower right-hand corner 
for catching the arm and stopping it 
smoothly, there being also a coiled spring 
between the clips. The same view shows 
a modified construction of the first con- 
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tact, which is elongated to give a larger 
surface for the heavy current required to 
start the motor against the friction of 
rest as well as to provide increased arc- 
ing surface on opening the circuit, since 
the greater the amount of metal the less 
will be the destructive action of a given 
arc. Another improvement of the same 
detail is the cutting away of the arcing 
edge in line with the contact buttons so 
that any burning of the rheostat arm will 
not roughen it where it travels over the 
various steps. 

Another and still newer type of instru- 
ment, also made by the Ward Leonard 
Electric Company, is illustrated in Fig. 
3, this being a motor controller as dis- 
tinguished from a motor starter, and in- 
tended to carry the full load current on 
any step. The rheostat arm is not spring 
actuated and may be set on any button, 
another arm carrying the armature of the 
no-voltage release and the spring, this 
arm acting to give the rheostat arm a 
hammer blow and drive it to the open- 
circuit position from any button on which 
it may be placed. This instrument is 
made in two types, one designed to re- 
duce to half speed a motor whose load 
requires the same torque at any and all 
speeds and wound, therefore, with a re- 
sistance of uniform carrying capacity 
throughout. The other is intended to re- 
duce to half speed a motor driving a load 
of which the torque falls off as the speed 
goes down, such as a ventilating fan, the 
resistance of this rheostat being given a 
2 to 1 taper in ampere capacity from the 
short-circuit to the open-circuit end. 
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ribbon into contact with each other. 

The slate, with the switch part on the 
front and the ribbon on the back, is then 
fastened to the front of a casting, which 
is in the form of a shallow box with the 
front removed; i. e., the slate forms the 
front side of the box. There are two 
holes, into which screw plugs go, at the 
top edge of the box, and through these 
holes the box is then entirely filled with 
the best grade of white sand. Sand has 
exceedingly valuable properties for use in 
connection with starters; its first cost 
is comparatively low, its specific capac- 
ity and conductivity for heat is quite high, 
aud its mobility insures continual con- 
tact with the ribbon at a very great num- 
ber of points. Its use for this purpose 
is similar to the familiar sand bath used 
in laboratories in connection with flasks 
aud beakers, in which case the sand 
serves the purpose of storing a large 
amount of heat and of conducting it rap- 
idly to the lower surface of the beakers at 
a very large number of points. These 
same properties apply in the case of a 
starting rheostat in which the ribbon is 
suddenly heated by a large current and 
it becomes important to rapidly conduct 
away from the resistance a large amount 
ot beat energy and store it up in a com- 
poratively small volume, from which it 
will slowly radiate during the interval 
of rest, before the motor is started 
again. . 

Sand has also the good feature that it 
can be very quickly applied by merely 
pouring it into the box through a funnel, 
and similarly it can be very readily re- 


2 ‘FIG, 3.—MOTOR CONTROLLERS WITH ‘‘ HAMMER BLOW ’’ NO-VOLTAGE RELEASE. 


In the starters made by this company 
the resistance material is in the form 
of a high resistance strip, somewhat sim- 
ilar to German silver, which is about .002 
of an inch thick and whose width is pro- 
portional to the ampere capacity desired, 
the object of this being to secure the 


maximum possible surface for a given 


cross section. This ribbon is reflexed back 
and forth edgewise and formed into steps, 
and proper terminals are attached at the 
junctions of different steps. 
so formed is then attached to the back 
of the slate, the ribbon being held in po- 
sition by pins, thin sheets of asbestos be- 
ing employed to insure that no vibration 
can possibly bring the adjacent rows of 


This ribbon — 


moved in case it becomes desirable to in- 
spect the inside of the box, and after in- 
srection the sand can be readily replaced 
by any unskilled person. The joint be- 
tween the chambered casting and the slate 
is made by means of putty, which pre- 
vents the sand from leaking out. 

The dimensions of the starting rheo- 
stat made after this style are extremely 
small compared with those of any other 
type. The 60-h. p. starter shown in Fig. 
2 has a slate which ts only 16 inches by 
25 inches, and the depth of the rheostat 
is only about 3 or 4 inches. A starting 
rheostat for 50-h. p. made by any of the 
former methods would be probably ten 


‘times the size of this one in volume. 
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THE CHAPMAN VOLTAGE REGULATOR. 


In spite of the perfection of the speed 
regulation of modern prime movers, as 
well as the voltage regulation of modern 
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cuit passes out to the right and across it 
is connected a transformer T. The sec- 
ondary of this transformer supplies the 
inside or high wound coil of the solenoid 
S. The magnetism set up by this sole- 
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FIG. 1.—THE CIRCUITS OF THE CHAFMAN REGULATOR. 


dynamos, the extreme requirements of 
high efficiency incandescent lamps neces- 
sitate a close watch of the voltage on the 
part of station attendants and frequent 
manipulation of the rheostat. This is par- 
ticularly the case in plants carrying both 
a light and motor load, or in plants driven 
by water power. This manipulation can 
be done just as satisfactorily, or even 
more so, by automatic means, reducing 
considerably the attention necessary and 
allowing the station attendants to give a 
much greater part of their time to other 
dutias. 

The most generally used means of ma- 
nipulating the rheostat automatically is 
the Chapman voltage regulator. A view 
of one of these machines appears in the 
accompanying illustration, Fig. 2, a com- 
plete diagram of the parts and circuits 
of an instrument regulating an alterna- 
tor being shown in Fig. 1. 

The instrument in principle embodies 
a solenoid connected across the mains and 
thereby excited in proportion to the volt- 
age of the machine, this solenoid operat- 
ing a aclicately poised movable contact 
which plays between two stops. The 
solenoid and its plunger have no other 
work to do than to operate the light con- 
tacts, serving as a relay to control a more 
powerful mechanism which does the work 
of moving the rheostat arm. The in- 


strument is thus sensitive to a very slight ` 


differences of voltage. 

In Fig. 1 the generator to be controlled 
is shown in the upper right hand corner 
of the diagram with the exciter slightly 
to the left of it. The main generator cir- 


noid tends to lift the plunger, P, against 
the force of gravity and thereby to oper- 
ate the contact, C, between the two back 
contacts Ci and C.. These three con- 
tacts are connected into the circuits of a 
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pair of powerful magnets, M, and Mg, 
which in turn act upon the opposite ends 
of a soft iron armature, A. This arma- 
ture is attached at its middle point to a 
post carrying the rheostat slider or brush, 
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B, operating over the segments of the fleld 
rheostat, R, and cutting out more or less 
of its resistance according to the posi- 
tion which the brush occupies. The volt- 
age at which the relay shall lift up its 
plunger is adjusted by means of the slid- 
ing counterweight, W. 

The coils of the main magnet are sup- 
plied under the control of the contacts 
from the exciter and are ingeniously 
wound so that the making and breaking 
of the circuits gives least inductive ac- 
tion and negligible sparking at the con- 
tacts. This is accomplished by winding 
the magnets differentially and connect- 
ing the contacts so as to neutralize one 
magnetic fleld when a contact is made. 
Each magnet, Mi aad Mg, is wound with 
two coils, one formed, as shown, of the 
outer and inner layers, and tne other of 
the intermediate layers. The different 
coils are connected up as follows: From 
the upper brush of the exciter the wire, 5, 
leads to the terminal, 6, of the magnet, 
Me, where it forks, one circuit passing 
through the middle coil to the common 
junction, 7, and thence through the mid- 
dle coil of magnet M, to the wire, 8, and 
back to the lower brush of the exciter. 
This circuit is constantly excited. 

From point 6 another circuit leads 
through the inner and outer layers of 
Mə in series with each other through the 
wire, 9, to the contact, CZ, which, when 
contact, C, is in the right-hand position, 
gives another path from the point, 6, to 
the point, 7. The coils in this path are 


wound in the opposite direction from that 
in the other path and the current divided 
through the two neutralizes the magnet- 
ism of Mo. 


At the same time the in- 
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2.—A REGULATOR FOR TWO MACHINES WORKING IN MULTIPLE. 


creased current due to the reduced re- 
sistance of the two coils in parallel with 
each other increases the magnetism of 
M, and draws the armature, A, to the 
right. A similar connection of the coils 
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of M, and the contact,C,, gives a re- 
verse movement without retractal springs 
or weights. 

The movement is rendered sluggish by 

making the spools on which the magnets, 
M, and M, are wound, Into oil dash pots, 
the ends of the armature, A, serving as 
pistons. The outer ends of the dash pot 
are connected through a small pipe and 
a petcock, the adjustment of which al- 
lows the speed of the armature in either 
direction to be controlled with preci- 
sion. 
A description of the operation of the 
parts may make their purpose more clear. 
When the voltage, for any reason, rises 
above: that for which the instrument is 
set, the transformer, T, magnetizes the 
inner solenoid, S, and draws up the plun- 
ger, P, making a contact between C and 
C, as shown. This throws the two wind- 
ings (one right-handed and one left-hand- 
ed) of magnet M, in parallel with each 
other, neutralizing the magnetism which 
draws the plunger to the right, and allow- 
ing M to pull it to the left. This moves 
B to the left, cutting in more resistance 
in the fleld rheostat, R, in series with 
the separately excited field of the main 
generator. 

The solenoid, S, affecting the delicately 
poised relay,. is in this instrument com- 
pound wound, the outer coil being con- 
nected in series with the main line. The 
compounding may be adjusted at any 
time while the machine is running by 
means of the rotary dial switch, D, the 
segments of the switch, 01234, being 
tapped to different turns of the series 
winding of S. By rotating the switch 
arm the series 
through any required number of turns, 
changing the amount by which the ma- 
chine will over-compound. Alternators 
of any size may be compounded in this 
manner without commutators for recti- 
fying the current in the series fields. 

The instrument shown in Fig. 2 has 
two independent rheostats for running two 
machines in parallel, the sliders or 
brushes of the two rheostats being me- 
chanically connected to one main arma- 
ture. Each of these rheostats has two 
separate commutators and brushes, so 
that a considerable change of resistance 
is effected with a limited movement and 
with segments of reasonable width. 

The apparatus is made by the Belknap 
Motor Company, Portland, Me., whose 
representative for the Middle Atlantic 
and Southern States is Mr. A. W. Koenig, 
with offices in New York City. 


ANOTHER SERIES ALTERNATING ARC 
SYSTEM. 


In the endeavor to adapt one kind of 
current to all the services of central sta- 
tions so that but one type of generator 
need be used, the alternating-current mo- 
tor and the alternating-current constant- 
potential arc lamp have been brought to 
a satisfactory stage of perfection. More 
recently the problem of running series 


current may be sent . 
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arc-light circuits from constant-potential 
alternating-current mains has been at- 
tacked, and the General Electric Company 
has developed a system of constant-cur- 
rent transformers which .was described 
in the issue of the American Electrician 
of last July. These transformers, as the 
reader may remember, take the power at 
constant potential from the bus bars or 
lines into their primaries and deliver con- 
stant current from their secondaries re- 
gardless of the resistance of the secondary 
circuit within the capacity of the trans- 
former, the voltage delivered to the sec- 
ondary circuit being adjusted for its vary- 
ing resistance by automatically varying 
the position of the coils on the trans- 
former core. 

Another and simpler means of accom- 
plishing the same purpose has been de- 
veloped by the Manhattan General Con- 
struction Company of Newark, N. J. In 
this system the series circuit of lamps 
is connected across the constant potential 
mains without any special transformer, 
but in series with a regulating reactance 
coil. This cofl automatically increases its 
choking effect when the lamps are cut 
out and the resistance of the line is there- 
by lowered, and vice-versa, and in this 
manner maintains constant current in 
spite of the constant-potential supply. 
The regulating reactance coil consists of 
a single coil swung at one end of a coun- 
terweighted arm, so that by moving ver- 
tically it will enclose more or less of one 
leg of an upright U-shaped laminated 
core of an open magnetic circuit. Nor- 
mally when no current is flowing the coil 
is held by the counterweight out- 
side of and above the core. When the 
circuit is completed through the lamps 
the magnetic attraction of the coil for the 
core causes it to be drawn down, and as 
the current increases the coil is drawn 
to a lower position. The self induction 
or choking effect of the coil increases as 
it lowers around the core, thereby regu- 
lating automatically and in a very simple 
way the strength of the current to a 
value determined by the counterweight. 

This regulator may be furnished with 
self induction sufficient to provide for the 
extinguishment of all the lamps in the 
circuit, or if the circuit is a street light- 
ing one and but a few lamps are likely 
to be out at any one time, the regulator 
may be smaller and sufficient only to 
give a choking effect the equivalent of 10, 
15, 25 or any other percentage of the 
total voltage. In this case the cost of the 
regulator is greatly reduced, as not only 
is it smaller, but the strain upon its in- 
sulation and the necessary dielectric 
strength therefore are correspondingly 
reduced. For this reason the regulating 
reactance coil is cheaper to build than the 
automatic constant current transformer, 
since the latter—even if provided for 
regulation with only a small percentage 
of the lamps extinguished—must have a 
core and coils capable of transforming the 
total power and insulated for the whole 
of the high secondary voltage. 
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THE HISTORY AND PRESENT STATUS 
OF THE ARNOLD ELECTRIC POWER 
STATION COMPANY. 


When some five years ago the advan- 
tages of direct-coupled dynamos and en- 
gines, as compared with belted arrange- 
ments, were fully appreciated, one factor 
that hindered their more rapid adoption 
was the diminished flexibility incurred by 
the new system. 

In the transformation of energy from 
the coal pile to the electrical circuits it 
has become approved practice to connect 
the steam pipes of all the boilers and en- 
gines together to one main or header so 
that any engine can get steam from any 
boiler, and to connect all the generator 
leads and feeders to one set of bus bars 
so that any load can get current from any 
dynamo. In plants built in the past a 
similar trunk system for the mutual in- 
terchange of mechanical power was pro- 
vided by the countershaft, to which any 
engine could deliver power and from 
which any generator could obtain it. Or- 
dinary direct-coupled units failed to pro- 
vide this cross connection of the power- 
transforming apparatus at the mechani- 
cal stage. 

Mr. Bion J. Arnold set himself tothe task 
of devising a means of overcoming this 
deficiency in direct-coupled plants and 
developed what is known as the “Arnold 
System,” in which a number of engines 
and dynamos are set up in line with each 
other with appropriate interconnecting 
shafts and clutches, by means of which 
the different machines can be run together 
or separately, just as they can when con- 
nected by belts to a countershaft. A clear 
comprehension of the general principles 
of this system can be obtained by a study 
of the description of a plant of this kind 
appearing on another page of this paper 
under the title, The Isolated Plant of a 
Wholesale Grocer’s Establishment.“ 

The Arnold Electric Power Station 
Company was organized in 1896 to make 
and sell the parts peculiar to the Arnold 
System” of power station construction, 
and acting in this capacity it has sup- 
plied a number of plants with magnetic 
clutches, shafts, quills, box stands and 
couplings. Through natural development 
this company has gradually broadened the 
scope of its work until it is now in posi- 
tion to make propositions for furnishing 
and erecting in place entire electrical in- 
stallations. 

The entire power plant and building of 
the Imperial Electric Light, Heat & Pow- 
er Company, at St. Louis, Mo., was con- 
structed by the Arnold Company. This 
plant is a large central station using 500- 
volt generators working in parallel with 
a storage battery auxiliary. By dividing 
this battery into two parts a distribution 
system was devised which allowed the use 
of 220-volt incandescent lamps, arc lamps, 
and power motors off the same mains, a 
decided departure from central station 
practice in this country. This system 
has been adopted for another large 
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central station since the erection of the 
Imperial plant. 

The Arnold Company was also given the 
contract for the complete light, heat and 
power plant erected in connection with 
the new railroad shops of the Chicago 
Great Western Railroad at Oelwein, Iowa. 
This contract comprised not only the 
heating and lighting of the shop build- 
ings, covering many acres, from a cen- 
tral plant, but also the application of a 
large number of motors for various uses. 
This has been the first: plant to adopt the 
Arnold magnetic clutch for line shaft 
work, though these clutches have been 
used for some time in connection with 
the three-way couplings which are a part 
of the Arnold system of power station 
construction. 


The Arnold Company has extended its 
field of operations into the complete 
equipment of the power generating and 
distributing systems of electric railways 
and notably of long distance roads. The 
most elaborate work of this kind under- 
taken by the company is that for the 
Chicago & Milwaukee Railway, a line 27 
miles long, recently completed along the 
shore of Lake Michigan, north of Evans- 
ton. i 

Mr. Arnold, while acting as consulting 
engineer of this road, realized four years 
ago, and probably as early as any one else, 
the advantages for such lines of polyphase 
distribution and the rotary converter, es- 
pecially when combined with storage bat- 
teries at the sub-stations to render uni- 
form the load on the generating, distribu- 
ting and converting system, a combina- 
tion which has since been adopted for 
several large systems both in this coun- 
try and abroad. In spite of its novelty 
and the engineering problems to be solve 4 
in connection with it, and in the face 
of considerable opposition, Mr. Arnold 
advocated this plan strongly for the road 
above mentioned and finally, in order to 
justify his position, the Arnold Company 
took the rather unique contract for the 
completion of the power station, sub-sta- 
tions and lines laid out in this way and 
guaranteed the entire system to work 
with a certain specified efficiency. 


This contract included the engine, di- 
rect-current and alternating-current gen- 
erators, switchboards, transformers, ro- 
tary converters, economizer, pumps, me- 
chanical draft, condensers, piping, cooling 
table and reservoir, power-house build- 
ing, battery room, car barn, offices, two 
sub-stations, overhead equipment and 
transmission line erected complete, ready 
for operation. The contract for this 
equipment would have been notable ir it- 
self, but the economy clause gives to it 
an added interest. 

The policy adopted by the Arnold Elec- 
tric Power Station Company of working 
out its own solution of an engineering 
problem, of submitting plans and specifi- 
cations, with its proposition, together 
with an economy guarantee covering the 
entire installation, takes this company at 
once out of the ordinary class of con- 
tracting companies and places it in a 
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position peculiar to itself. Another unique 
feature of the Arnold Company’s methods 
is that it is in no way connected with 
any manufacturing company, which leaves 
it free to purchase machinery and appa- 
ratus of any make upon the open mar- 
ket. 

The advent into general electrical con- 
tracting work of a company prepared 
with an organization capable of hand- 
ling the largest contracts and willing to 
guarantee the operation and economy of 
a completed plant or installation is a 
development which promises to bring 
about new. methods in building extensive 
electric properties. 


THE WESTINGHOUSE GAS ENGINE. 


So much has been written of late con- 
cerning the adaptability of gas engines in 
general, and this one in particular, to the 
driving of electrical generators, that noth- 


FIG. 1—SECTION THROUGH ENGINE. 


ing need be said here on this subject or 
the general principles of gas engine opera- 
tion, the article below being largely a de- 
scription of the details of construction of 
the Westinghouse engine. 

Like practically all other types of com- 
mercial gas engines, the Westinghouse is 
single acting and operated upon the Beau 
de Rochas, or, as it is more commonly 
known, the Otto cycle. , 

Unlike other gas engines, however, 
the Westinghouse does not govern its 
speed on reduced loads by skipping im- 
pulses, the reduction of power in this en- 
gine being obtained by throttling the in- 
coming air and gas and thereby reduc- 
ing their quantity during each cycle with- 
out materially changing their relative pro- 
portion. The governor can thus assume 
any intermediate position and on a steady 
load remain in this position instead of 
being compelled to travel constantly back 
and forth over its entire range in order 
to hit or miss a stroke. This constant 
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travelling from limit to limit is neces- - 
sary on hit-or-miss governors and neces- 
sitates a constantly recurring variation 
of the speed from the upper to the lower 
governing limit and vice versa, no mat- 
ter. how heavy the fly wheel may be 
made. 

The engine is vertical, with either two 
or three cylinders, in all sizes as yet con- 
structed, thus getting either one impulse 
per revolution, or one during every two- 
thirds of a revolution. The cylinders are 
mounted on top of an enclosed crank case 
resembling in appearance and functions 
that of a Westinghouse steam engine. A 
good idea of the arrangement of the parts 
can be obtained by reference to the’ ver- 
tical cross section, Fig. 1. 

Their operation is as follows: The en- 
tering gas and air come in through open- 
ings, one of which is shown at M, to and 
through the mixing valve, the purpose of 
which will be described below, and pass 
through the port, N, to the upper side of 
the poppet valve, J. This is depressed by 
a cam shown on the cam shaft, B, acting 
on a lever, C, once during each two revo- 
lutions of the engine in order to admit 
fresh gases above the piston. The latter 
is of the trunk type, enclosing its own 
crosshead pin, which has the usual wedge 
arrangement for adjusting the phosphor- 
bronze boxes. An interesting detail of 
this part of the engine is the hole through 
the piston wall opposite the screw of this 
wedge and the hole near the lower end 
of the cylinder, with a plug which can be 
removed, and through which an ordinary 
socket wrench can be inserted when the 
piston is in the proper or lowermost po- 
sition, to adjust the crosshead pin boxes. 

The exhaust valve is also of the poppet 
type and is shown at E. It is lifted 
against a spring by means of the lever, 
G, a roller on which bears on a cam 
on the shaft, A. This also operates once 
during every two operations of the en- 
gine in proper time to release the burned 
gases. The cycle of operation is as fol- 
lows: 

The piston being in its uppermost po- 
sition and the cylinder cleared of the last 
charge, the valve, J, is opened and the 
piston descends, drawing into the cylin- 
der an explosive mixture of gas and air 
of a quantity determined by the governor. 
The valve, J, then closes and the piston 
returns upward, compressing the charge 
into the clearance space in the head of 
the cylinder. The mixture is then ig- 
nited and the piston descends again. 
pushed down by the high pressure caused 
by the burned gases. The valve, E, is 
then opened, and the piston rises, driving 
out the exhaust gases, and leaving the 
cylinder in condition for a repetition of 
the same events. 

The ignitor is electrical in character 
and is shown at F, and in greater detail 
in Fig. 2. It consists of a removable bon- 
net containing two independent sets of 
contacts, only one of which is in use at 
one time. These are brought together by 
a cam on the upper shaft B, operating 
throreh the guide, D. and are suddenly 
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released and forced apart by springs at 
the proper time for the explosion, that is, 
when the piston is at the head of the 
cylinder with a compressed charge of air 
and gas in the clearance space. The fail- 
ure of either pair of contacts to work can 
be instantly remedied by transferring the 
wire from one to the other of the binding 
posts and thus bringing into service the 
other pair. The location of all parts of 
the ignitor in the removable bonnet makes 
their removal and renewal peculiarly easy. 
A similar construction is adopted for the 
admission valve and even the exhaust 
valve is placed under the bonnet shown 
at S, through which it can be readily lift- 
ed out for cleaning or regrinding. 

The engine is water-jacketed to prevent 
overheating, the cooling water entering at 
H, passing upward around the cylinder 
and through the cylinder head and out 
at K. 

The arrangement of the governor and 
its parts is shown more clearly in Fig. 3. 
The speed sensitive device is of the ordi- 
nary centrifugal fly ball type, moving up- 
wardly or downwardly a mixing valve 
above it. The nuts holding two vertical 
coil springs to either side of the valve 
stem allow the speed to be changed or 
adjusted even while the engine is in op- 
eration. The mixing valve carries ports 
for both gas and air. The valve seats of 
either or both of these may be manipu- 
lated by hand at any time even when the 
engine is running so as to regulate the 
relative opening of the two and thereby 
the ratio of gas to air in the entering mix- 
ture. There will be seen just above and 
below the valve chamber two handles 
with index fingers operating over scales. 
One of these affects the air port and the 
other the gas port through the valve. By 
varying the relative openings at any time 
while the load is constant and watching 
the position of the governor, the mixture 
giving lowest consumption of fuel can 
be found by actual trial instead of by 
guessing as in other engines. 

The automatic starting of engines too 
large to be started off by hand is in- 


geniously provided for by means of an air 


compressor and a storage tank and an 
arrangement to use one of the cylinders as 
a compressed air motor for a few turns 
in starting. The tank when shipped is 
charged to 160 lbs. pressure and is re- 
charged after starting by a belt, which 
is then thrown off, or it can be recharged 
by hand. To start the engine the admis- 
sion valve of one cylinder is rendered in- 
operative and the exhaust valve of the 
same cylinder is thrown by means of a 
handle appearing at the right-hand side 


of Fig. 1 on to a separate cam which . 


causes the valve to open during every up 
stroke instead of every other up stroke 
of the piston. 

The compressed air supply is then 
turned into this cylinder through a small 
auxiliary starting valve which turns the 
air on during every down stroke of this 
one cylinder, and the engine is turned over 
by hand gear until the air is admitted and 
forces the piston down. The other cylin- 
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der or cylinders then take hold, oper- 
ated by gas, as usual, and bring the en- 
gine up to speed, when the one used as 
an air motor may be restored to its proper 
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FIG, 3.— THE GOVFRNOR OF A TWO-CYLINDER 
ENGINE. 


FIG. 5.— TIE DYNAMO SPARKING OUTFIT. 


| nal and depositing 
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function. Three or four revolutions with 
the air pressure are generally sufficient. 
The largest engine so far constructed, viz., 
one of 650-h. p., is regularly started by 
one attendant in this manner. 

The current for the ignitors may be 
furnished as usual by a battery through a 
sparking coil, the battery being connected 
up with a reversing switch so that the di- 


rection of the current through the ignit- 
ing apparatus may be reversed at will. The 


coil and switch are shown in Fig. 4. This 
reversal is used to prevent the passage 
of the spark from eating away one termi- 
its material on the 
other, the reversal interchanging the parts 
and returning the material to the termi- 
nal first eaten away. The switch is fitted 
with a locking device such that whenever 
the battery is cut out, as it should be 
when the engine is shut down, it can 
only be cut in again in the reverse direc- 
tion. 

When a direct current lighting or power 
circuit is convenient, it may be tapped 
for supplying the ignitors, the switching 
device for this arrangement being shown 
in Fig. 5. This is fltted with lamps to 
serve as. a resistance in series with the 
contact and with the sparking coil, which 
is, in this case, located within the box. 
The switch is so arranged that either the 
battery or the dynamo current may be 
cut in at will and so that each time a 
change is made the direction of the ig- 
niting current is reversed from that on 
the previous run. 

These engines can be worked with gas- 
olene by means of a special “gasifier” 
made also by the Westinghouse Machine 
Company. This consists simply of a cyl- 
inder into which the gasolene is sprayed 
and through which air is drawn to the 
gas inlet of the engine. In this cylinder 
the fine gasolene spray vaporizes and is 
carried along by the stream of air, mak- 
ing a gas of suitable richness. The 
change from the liquid to the gaseous 
state absorbs considerable heat, which is 
supplied by means of a water jacket 
around the gasifying cylinder, which wa- 
ter jacket is supplied with warm water 
from. the water cooling jacket of the en- 
gine cylinder. 

The gas consumption of this engine is 
given by the makers as follows: 

Natural gas, 10 to 12 cu. ft. per brake 
horse power hour. 

Ordinary city gas, 15 to 17 cu. ft. per 
brake horse power hour. 

Commercial 74° gasolene 1/9 to 1/8 gal. 
per brake horse power hour. 8 

The probable consumption of fuel for 
producer gas, as estimated from experi- 
ments carried on at the works in Pitts- 
burgh, will be about 1% Ibs. of anthra- 
cite coal per brake horse power hour in 
small and about 1 lb. in large engines. 

As noted above, the largest engine built 
as yet is of 650-h. p., but the company 
states that Neither in its construction or 
working have we encountered anything 
which would lead us to think that the 
limit of size has been anywhere nearly 
reached.” 
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THE NEW LINES OF MANUFACTURE OF 
THE SIEMENS & HALSKE ELECTRIC 
COMPANY. 


The fact that the Electric Vehicle Com- 
pany has bought the stock of the Siemens 
& Halske Electric Company of America and 
will at the works of the latter company 
manufacture electrical machinery for its 
vehicles—for which other allied compan- 
ies, viz., the Electric Storage Battery 
Company and the Columbia and Electric 
Vehicle Company, will manufacture other 
parts—has led to a general belief that the 
Siemens & Halske Company would cease 
operations as a manufacturer of dynamos 
and other electrical machinery for the 
general trade. 

So far from this being the case, the 
Siemens & Halske Company, to which new 
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men, including a night shift. Another 
large building, not previously occupied by 
the company, will probably be taken and 
filled with the automobile work. In this 
line the company is already at work on 
2,000 motors for the recently heralded or- 
der for 4200 automobiles. The older por- 
tions of the works have been fitted out 
with much new apparatus, including a 
heavy testing floor, a new japanning room, 
with ovens specially designed for clean 
work, and a cupola for light castings, etc. 

In the way of generators the company 
will continue to build to order the outside 
armature type, either slotted and with a 
separate commutator in large sizes, or 
smooth body with self-contained commu- 
tator in smaller sizes. The company will, 


however, continue to manufacture and to 
recommend in preference its inside arma- 
ture machines, for which it now has many 
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merly with the Fort Wayne Electric Cor- 
poration, having joined the Siemens & 
Halske Company and brought with him 
the patent rights to the Duncan meter, 
which is now being manufactured in a 
new form called the improved Duncan 
meter. 

Another new line is that of enclosed 
ares, and still another is that of trans- 


formers, which are now being made in 


small sizes of the shell type, with sand- 
wiched coils, giving close regulation. 
The personnel of the company has been 
greatly changed by its recent reorganiza- 
tion: Mr. I. L. Rice, formerly President 
of the Electric Storage Battery Company, 
is now President of the Siemens & Halske 
Company; Mr. C. S. Knight, formerly of 
the Fort Wayne Electric Corporation, is 
Vice President and General Manager; as- 
sisted by Mr. A. Churchward, formerly of 


A VIEW IN THE SIEMENS & HALSKE SHOPS SHOWING WORK ON SOME LARGE MACHINES. 


life has been brought by its present pow- 
erful financial connections, is branching 
out into a line of electrical manufacture 
almost as general as that of the two larg- 
est concerns in this line in this country 
and on a scale excelled only by these two. 

The agreement with the German parent 
company of the same name, granting the 
American company the rights to all its 
patents in this country, still holds, and the 
American company has engaged a large 
staff of engineers and draughtsmen and 
is vigorously pushing work on a great 
number of new designs. The works in the 
West Side of Chicago, formerly the Grant 
Locomotive Works, have assumed a new 
air of activity, the force having been in- 
creased within thirty days by nome 250 


recent improvements. These are built 
with barrel windings, the end connections 
being supported by an end plate suitably 
ribbed to give ventilating passages 
through the coils. The cgmpany is now 
building of this type three 1,500-kw. ma- 
chines for the North Western Elevated 
Railway of Chicago, five new 500-kw. ma- 
chines for the Imperial Company of St. 
Louis, two 800 and fourteen 400-kw. ma- 
chines and others of smaller sizes for 
other orders. In the way of smaller dy- 
namos there are being developed lines of 
closed-coil arc machines, revolving field 
alternators, street railway motors, rotary 
converters and boosters. l 

A new line manufactured by this com- 
pany is meters. Mr. Thos. Duncan, for- 


the Excelsior Electric Company, and more 
recently with the Fort Wayne Electric 
Corporation, who is chief engineer; Mr. 
Thomas Duncan is directly in charge of 
the meter department; Mr. F. L. Sessions 
is chief of the draughting department, and 
the staff includes also Mr. Thos. Drohan 
and other experien¢ed designers, a large 
number of whom came with Mr. Knight 
from the Fort Wayne Company. Mr. C. 
E. Wilson is general Eastern agent for the 
Siemens & Halske Company, with head- 
quarters at Philadelphia; Mr. F. A. Wun- 
der is manager of the New York office; 
Mr. E. T. Pardee represents the company 
at Boston, Messrs. T. J. Ryan and T. C. 
Harnish at Cincinnati and W. R. Mason 
at St. Louis. 
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New Apparatus 
and Appliances 


SESE SOSESEEEEEEESESE 
THE BELDEN ENCLOSED ARC LAMP. 


The reduction of the complication of 
automatic machinery to the lowest possi- 
ble limits is especially imperative where 
such machinery is scattered, not under 
the immediate attention of experienced at- 
tendants and exposed to abuse and unfa- 
vorable climatic conditions. For this rea- 
son the development of enclosed arc lamps 
is not a simple problem and new and im- 
proved forms of lamps continue to ap- 
pear on the market. The latest is one 
made by the Belden-Larwill Electric & 

Manufacturing Company of Ft. Wayne, 
Indiana, various views of the interior 
parts of which are shown in Figs. 1, 2 
and 3. 

The frame of the lamp consists of two 
tubes of cold drawn steel such as are 
used in bicycle frames, brazed to two 
circular steel stampings and supporting 
at their upper ends a hollow casting o1 
sheave wheel housing, making a very 
rigid structure. The upper carbon holder 
is suspended within one of the tubes by 
a chain passing over a sheave wheel car- 


FIG. 1.—EDGE VIEW OF LAMP MECHANISM 
SHOWING TOGGLE. 


“rying a counterweight in the other tube. 
The sheave wheel is fixed to a hardened 
steel shaft that is fitted with ball bearings 
equal in every respect to those used in 
high grade bicycles. 
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The actuating magnet and mechanism, 
shown in Fig. 2, are self-contained and 
are connected to the lamp frame with a 
single screw. The iron core is drawn ver- 
tically into the solenoid or magnet, and 
being connected to a peculiar arrange- 
ment of lever and toggle movement, shown 
in the cut, the motion and force given to 
the clutch rod are uniform throughout 
its travel. The clutch rod carries at its 
upper end a U-shaped dog or clutch, 
shown in Fig. 2, tilted back from the pro- 
jection, E, on which it normally rests. 
This clutch engages the flange of a wheel 
fixed to the projecting end of the sheave- 
wheel shaft already described, imparting 
to it a rotary motion which separates the 
carbons and strikes the arc. When the 
magnet core lowers, due to the burning 
away of the carbons, the clutch swings 
around with the wheel to such an angle 
that it releases itself without striking 


FIG. 2.— THE MOVING PARTS OF THE MAGNET 
AND CLUTCH MECHANISM. 


a trip post of any kind, thereby allowing 
the carbon to feed down. 

The peculiar toggle joint arrangement 
of the parts, L, B and F, in Fig. 2, is 
to provide increased power when the plun- 
ger is well up within the solenoid and 
subject to a smaller pull per ampere of 
current in the coil. This gives a greatly 
increased range of motion on normal cur- 
rent and a positive separation of the car- 
bons at the arc to three times the nor- 
mal distance, a feature which eliminates 
the hissing and simmering of a short arc, 
common with other arc lamps in which a 
slight wear has made it impossible for 
the carbons to properly separate to the 
normal distance when the current is 
turned on. . 

The working parts are attached to each 
other by means of hardened steel trian- 
gular pins similar to those used in scales, 
which eliminates all likelihood of fric- 
tion and sticking due to the parts get- 
ting out of alignment or becoming cor- 
roded or gummed by oil. 
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The greatest disadvantage occasioned 
by the introduction of enclosed arc lamps 
is that due to the high temperature which 
the parts near the arc attain and the con- 


FIG. 3.— SICE VIEW OF THE LAMP SHOWING 
CLUTCH. 


sequent difficulty of handling them for re- 
trimming when the lamp has been re- 
cently burning. This difficulty is elim- 
inated from this lamp, as it may be re- 
trimmed in any one of the following 
ways: Ist, by unscrewing the knurled 
cap at the bottom of the lamp; this being 
a part of the lower carbon holder, re- 
moves with it the burned out lower car- 
bon, allowing the upper carbon to pass 
out through the same opening without 
the removal of the inner globe. New car- 
bons may then be inserted into their hold- 
ers in the reverse order. 2d, should the 
upper carbon be broken short in its holder, 
the stub may be removed by pressing tne 
small latch at the back of the inner globe 
bracket, whereby it may be drawn down 
and turned to one side, giving free ac- 
cess to the upper carbon holder. 3d, by 
the same operation of removing the lower 
carbon holder the inner globe is released 
and can be removed by simply lifting it 
out. When cleaned and replaced the lamp 
may be trimmed as before. 

The other advantages of the lamp may 
be summarized as follows: The springs 
usually employed in the mechanism of 
arc lamps have been eliminated, thereby 
securing a permanent adjustment at all 
times regardless of changes. of tempera- 
ture and length of time. There are no 
sliding contacts to corrode or cause trou- 
ble. The current is carried to the upper 
carbon by means of a flexible asbestos- 
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covered cable. The peculiar construction 
of the dash pot allows the carbons to 
come together instantly im case the arc 
breaks or the current is shut off. No 
metal is used inside the inner globe, which 
is fitted with a carbon gas cap and bot- 
tom. This prevents the deposition of me- 
tallic vapors on the globe and consequent 
discoloration. 

The lamp is the design of Mr. E. H. Bel- 
den, who has made a special study of 
the experiences of arc lamp users and 
the troubles found in this line of work, 
the new model being designed to, so far 
as possible, overcome the objections of 
older types. 


A GENERATOR FOR USE WITH GAS ENGINES. 


The usual gas or gasoline engine of the 
type employing the Otto cycle gives neces- 
sarily a rather unsteady motion, due to 
the fact that there is per cylinder only one 
impelling stroke in two revolutions, and 
before each active stroke there is a heavy 
compression or power-absorbing stroke. 
In addition to this, the governor, if, as 
usual, of the hit-or-miss type, must move 
from one extreme to the other of its range 
every time the engine misses and again 
take a charge, which it is constantly do- 
ing at all times except when loaded up 
to its maximum possible capacity. 

In order to prevent this pumping of the 
Speed of the engine from making itself 
evident in the candle power of incandes- 
cent lamps it is customary to belt the 
engine to the generator with as much 
flexibility as possible and give to the lat- 


FIG. 4.— A FLY-WHEEL GENERATOR FOR USE WITH GAS ENGINES. 


ter a considerable fly-wheel effect in or- 
der to steady its speed of rotation. A 
countershaft is sometimes used in order 
to give two lengths of belt between the 
engine and dynamo, and even greater flex- 
ibility can be obtained by means of leath- 
er link or other belts which will run ex- 
tremely slack. l 

Fig. 4 shows a generator made by the 
E. G. Bernard Company, Troy, New York, 
specially adapted for this work. So far 
as its magnetic and electrical features are 
concerned, the machine is similar to oth- 
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ers of the same make, but structurally it 
differs in having a web fly wheel added. 
This fiy wheel is placed on the commuta- 
tor end of the machine, giving, with the 
pulley at the other end, a well-balanced ro- 
tating structure symmetrically arranged 
In this 


with regard to the two journals. 
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generators are fully described in Zulletin 
No. 0434. 


A PORTABLE PHOTOMETER. 
The word photometer conveys to the 
mind of the average engineer the idea of 
a dark room containing a long and heavy 
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FIG. 6.—A SMALL AND PORTABLE PHOTOMETER. 


respect the machine differs from many 
others designed for the same purpose 
which are fitted with a fly wheel integral 
with the driving pulley. 


s 
A NEW MAKE OF RAILWAY GENERATORS. 


The Bullock Electric Manufacturing 
Company, Cincinnati, Ohio, has com- 
menced the construction of a new line of 
machines larger than those formerly built, 
viz., direct-coupled railway generators. 
These possess, as a rule, the features of 
the smaller machines made by the same 
house and have some new ones, among 


the more important of which may be men- 


tioned a mechanism for oscillating the 
brush holders in a direction parallel with 
the shaft. The movement is a very slow 
one and results in constantly shifting the 
track of the brushes across the commu- 


i 


tator face and preventing the cutting or 
grooving of the latter. The action is the 
same as that secured by the end play of 
an armature in a belted generator or that 
produced by the electro-magnetic device 
used at the ends of the shafts of rotary 
converters. The new machines have cast 
steel circular yokes with soft steel lam- 
inated poles. Each armature coil is a 
continuous bar of copper from tail to tail 
of the commutator segments. A machine 
already built of the largest size designed, 
viz., 800-kw., is shown in Fig. 5. These 


bench on which are mounted scales, trav- 
eling carriages, lamps, mirrors, etc., a 
combination which at first thought would 
appear to be impossible to reduce to a 
portable form. 

Although portable photometers have 
been made containing the greater part of 
this apparatus, notably an oil burner, 
which is necessarily clumsy and incon- 
venient in such an instrument, the appli- 
cation of what is known as the “same 
circuit” method allows the simplification 
of the photometer to such a degree that 
it may be reduced almost to the dimen- 
sions and weight of a Weston measur- 
ing instrument. This method of photo- 
metric measurement is described on an- 
other page of this issue so that it is un- 
necessary to discuss it here. The porta- 


ble photometer in which it is employed 
is shown in Fig. 6. l 
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FIG. 5.—AN 8UU-K.W. BULLOCK RAILWAY GENERATOR. 


Structurally it consists of a box, the 
front side of which opens downwardly on 
the table or bench on which it is set, and 
holds the switches and circuit binding 
posts. The two ends of the box pull out 
with the lamp bases attached to them and 
are maintained at the proper distance 
and in alignment for photometric meas- 
urements by means of telescopic alumi- 
num tubes. When the photometer is 
closed these tubes collapse into the cyl- 
inder on which is wound the resistance 
for adjusting the instrument to lamps of 
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various rated voltages. This resistance 
is connected in series with the working 
standard and in contact with it is an ad- 
justable slider working over a scale prop- 
erly graduated to the voltage of the lamp 
under test; that is to say, if the lamp 
to be tested is rated at 112 volts the slid- 
er should be set opposite the 112-volt 
mark on the scale and will thereby in- 
sert sufficient resistance to bring down 
the pressure on the working standard 
from 112 volts to its rated voltage. As 
pointed out in the article above referred 
to, the determination of the candle power 
may be determined at this or any other 
voltage, constant or fluctuating, reasona- 
bly near it. 

Three working standards are used, one 
for lamps between 50 and 60 volts, an- 
other for those between 100 and 120, and 
another for lamps above 200 volts, and 3 
scales for the resistance slider are in 
place for these three standards. 

The disc is of the grease spot type, 
mounted on a simple form of carriage fit- 
ted with cords by which it can be ma- 
nipulated from the opefator’s position. 
The usual inclined mirrors to either side 
of the disc for reflecting the image of the 
grease spot forward are also tilted up- 
ward and backward so that the image is 
thrown upward and the operator need not 
stoop to the level of the instrument. 

The receptacle of the test lamp is 
mounted for rotation and whirled by a 
bevel gear and a small hand crank to give 
mean horizontal candle power. Current 
is led to the lamp through silver collect- 
ing.rings and silver tipped brushes, this 
metal being used since its oxide is not 
an insulator. 

The working standard is a lamp of low 
efficiency, and consequently slow deteri- 
oration, burned or aged to make its can- 
dle power more constant, and is made 
with a coiled filament giving maximum 
distortion of the candle power distribu- 
tion in a horizontal plane. The bulb is 
fitted with an arrow to indicate the proper 
direction in which it gives its standard 
candle power and this arrow can be 
changed from time to time when the 
working standard is recalibrated by com- 
parison with a primary standard. 

The whole apparatus is most ingeniously 
designed and worked down to minimum 
dimensions. Its weight complete with 
case is only 6% pounds. It is made by 
the Bryan-Marsh Company, New York 
City, and was particularly gotten up for 
the educational work carried on by the 
lamp ‘salesmen of this company among 
lamp users, although it is of practical 
value to a much wider class of electrical 
engineers. 


AN IMPROVED CABLE HEAD AND DISTRIB- 
UTING BOX. 

In the running of telephone or telegraph 
lines wholly as overload separate wires 
insulated from each other and the ground 
by glass insulators and air, or wholly in 
the interior of lead-covered cables insul- 
ated by paper, paraffine or rubber, but lit- 
tle difficulty is found in eliminating dis- 


FIG. 7.— VII. W OF CABLE 
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turbing currents-and cross talk. But 
when the lines are partly in cables and 
partly open, as most lines nowadays must 


be, the point of junction is that of greatest 


weakness. 

The interior of the cable must be her- 
metically protected from the weather and 
every conductor must be brought out from 
it in some way to the exposed open lines. 
Every conductor must further be protect- 
ed by means of a lightning arrester to pre- 
vent lightning discharges from entering 
the cable, and fuses must be used to peep 
out high-pressure currents. The appara- 
tus must be located in exposed positions, 
generally at pole tops, where dirt and 


‘moisture come in and corrode contacts, 


cause leakage between the parts, and con- 
sequently cross talk’ between the lines. 
Fig. 7 shows a terminal designed to re- 
duce these difficulties, and made by the 
Moon Manufacturing Company, Chicago. 
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TERMINAL REMOVED 
FROM “ CASING AND 
WITH CAST-IRON 
COVER OF TERMINAL 
BOX REMOVED. 


The cable head proper consists of a cast- 
iron box, within which the conductors of 
the cable are fanned out to their termi- 
nals, the box being then closed hermeti- 
cally by a cast-iron front screwed on over 
a rubber gasket. Each terminal is forced 
to a tight fit in the side of the box, all 
being near a heavy vertical copper wire or 
rod, shown in the illustration, which 
serves as a lightning arrester. The termi- 
nals have slots or grooves, into which a 
channeled or corrugated fuse support may 
be slipped. The illustration shows some 
of the terminals with the fuse support in 
place and some without. The fuse is laced 
into the channels or partitions in the fuse 
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support, so that although the distance in 
a straight line between its ends is but 1 
in. the length of the fuse is 3% ins. 

The cast-iron cable head, with its fuses 
and lightning protective arrangements 
complete, is then enclosed in an outer cas- 
ing of galvanized iron, the sides of which 
catch under lips on the back, so that the 
casing may be opened by sliding it ver- 
tically upward, this arrangement being 
far preferable to the usual doors on hinges 
which are likely to be left unfastened and 
fly open, allowing the rain to enter at 
any time. The sliding joint makes the 
casing quite moisture proof. 


IMPROVEMENTS IN INDUCTION METER 
DESIGN. 

The most prevalent faults in alternating 
current meters of the induction type are 
the entrance of dust, the weight and con- 
quent friction of the moving parts, the 
pounding of the jewel or other support by 
vibrations set up by the alternating cur- 
rents, the weakening of the permanent 
magnets by the influence of the alternat- 
ing field near them and the loss of energy 
in the shunt circut. 

In the meter shown in Fig. 8, which 
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FIG, 8.— THE SCHEEFFER WATTMETER, WITH CASE REMOVED AND 
MOUNTED ON LEVELING CABLE FOR TESTING. 


was designed by M. G. A. Scheeffer, and 
is manufactured by the Diamond Meter 
Company, Peoria, III., these faults have 
been eliminated or rendered negligibly 
small in the following ways: 

The meter shell has been made cylin- 
drical in form, as the illustration shows, 
the case of sheet metal being forced on 
over a rubber band or gasket, which sur- 
rounds a projecting fiange from the frame 
of the meter, this flange tapering slightly 
so that the case when forced on makes a 
tight fit. The connecting or binding posts 
of the meter are covered with fibre bush- 
ings forced tightly into place through 
holes in the casting, making a tight fit 
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at these points. The holes into which the 
connecting wires are inserted are not 
drilled through the binding posts. Thus 
the meter is practically hermetically 
sealed when the case is on, and is dust, 
moisture and bug proof. 

Both the driving and braking elements 
of the moving part consist of one single 
light aluminum disc, greatly reducing the 
weight on the jewel. This disc runs be- 
tween the coils carrying the alternating 
currents at the back of the meter and be- 
tween the poles of the retarding magnet 
in the front of the meter, thus serving 
both functions. 

It is claimed that the loss in the shunt 
circuit amounts to only % watt on 125 
cycles and & watt on 60 cycles, the small 
amount of power so used not only being 
an economical feature, but reducing the 
pounding of the jewel and the stray field 
which weakens the permanent magnet: 

The series coils consist of a few turns 
of wire without any iron core, and there- 
fore with small inductive drop, and give 
the meter a straight line characteristic, 
which insures accuracy even with exces- 
sive overloads, as there is no iron to be 
over-saturated. The drop through the me- 
ter at full load is claimed to be only about 
1/10 of a volt. 

Embracing the disc at each side of the 
center is a small shield, these shields 
tending to give the disc an initial torque 
in opposite directions regardless of the 
load. This torque may be accurately bal- 
anced between the two or by slightly twist- 
ing either one or both the meter may be 
given a tendency to turn in the right di- 
rection sufficient to balance the friction 
and allow a very slight percentage of the 
rated current to start the mechanism. 


MIRROR KEFLECTORS FOR INCANDESCENT 
CLUSTERS, 


The reflectors, one of which is shown in 
Fig. 9, are made of heavy tin, japanned 
dark green, and lined with glass plated 
with metallic silver, the plating being 


wiy 
2 


Pore „ f 
4 uN EETA = 
* 7 Â- * 


FIG. 9.—A REFLECTING MIRROR ON AN INCANDESCENT 


OLUSTER. 


protected by a coating rendering it im- 
pervious to moisture or other injurious 
surroundings. The glass gives a surface 
which does not tarnish and is readily 
eleaned. The reflecting surface is made 
up of a large number of sector-shaped 
facets, any one of which 1s easily replace- 
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able when broken by bending the bronzed 
lead edge which holds them in place. 

Refiectors of this style are made by the 
American Reflector & Lighting Company, 
Chicago. 


TELEPHONE PROTECTIVE DEVICES. 

For the protection of delicate instru- 
ments, such as telephones, connected to 
overhead lines, against both lightning and 
powerful currents, a device combining a 
fine fuse with a narrow air gap to ground 
has become standard. The fuse is gener- 
ally mounted on a strip of mica or paste- 
board, with small extensions of tinfoil 
in contact with the fuse, and glued to the 
ends of the strip in such a way that they 
will come in contact with clips or jaws 
into which the whole may be readily in- 
serted. 

The protection against lightning takes 
the form of two carbon plates, one con- 
nected to the line and the other to ground, 
pressed together by springs and separated 
by a thin sheet of mica or paper, prefera- 
bly perforated, the separation maintain- 


ing open circuit between line and ground 
across which the lightning can readily 


jump. - 
The accompanying illustration, Fig. 10, 
shows one form of double-pole combina- 


FIG. 10 —A DOUBLE-POLE PORCELAIN CUTOUT 
AND LIGHTNING ARRESTER FOR 
TELEPHUNE LINES. 


tion fusible cutout and carbon lightning 
arrester on a porcelain base intended for 
independent instrument protection on me- 
tallic circuits and made by the Harvard 
Electric Company, Chicago, III. 

This device is also made up in a single- 
pole form for instruments used on ground- 
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FIG, 12.—CROSS SECTION OF TRANSMITTER SHOWING NOVEL 
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tors near which they work, the watch rep- 
resented in Fig. 11 has been especially 
designed. The hair spring and balance 
are not made of steel, palladium being 
used in its place. An incidental advan- 


tage of this metal is the fact that it will 
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FIG. 11.— THE WORKS OF A WATCH WITHOUT A 
STEEL HAIR SPRING. 


not rust. The balance is also compen- 
sated for extreme temperature changes. 
The watch is made by A. C. Becken, 
Chicago. 


NEW TELEPHONE APPARATUS. 

A new form of granular transmitter, in 
which some objections to older forms have 
been overcome, is illustrated by the cross 
section shown in Fig. 12. From this sec- 
tion it will be seen that the transmitter 
proper or cartridge is assembled and 
screwed together entirely separate from 
the outer casing and may be removed and 
cleaned by any inexperienced person with- 
out disturbing the adjustment of its parts. 
This construction is accomplished by fit- 
ting the diaphragm and carbon parts in an 
inner metal casing independent of the 
outer metallic shell, a threaded ring fast- 
ening the diaphragm in place whether the 


cap holding the parts is screwed down 


upon it or not. The solidity of construc- 
tion obtained in this way obviates the ne- 
cessity of any adjustment of the instru- 
ment after it leaves the factory, even if 
the shell receives considerable knocks or 
is indeed forced to a certain extent out of 
shape. 

The transmitter is made by the Tucker 
Manufacturing Company, York, Pa., which 
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ed or common-return circuits, as well as 
in banks for use at the switchboard of the 
exchange. 


A NON-MAG\*RTIZABLE WATCH. 


For those whose watches are affected 
by the stray fields of dynamos and mo- 


has equipped its factory to manufacture 
every part that goes into the construction 
of telephones and is prepared to furnish 
complete exchange instruments. The 
company’s apparatus includes some other 
improved parts, among them novel forms 
of transmitter arms and receiver hook 


— 
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AN AMMETER OB VOLTMETER SWITCH. 

It is customary when using many inde- 
pendent machines or bus bars or bringing 
pack pilot wires from several points of 
distribution to arrange a switch in such a 
way that one voltmeter can be transferred 
to any pair of wires in order that it may 
measure the pressure from any one of 
several sources. The Weston ammeter of 
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FIG. 13.— A SWITCH FOR THROWING A VOLT- 
METER OR AMMETER TO ANY ONE OF 
. SEVERAL CIRCUITS. 


the switchboard type is nothing more nor 
less than an extremely low-pressure volt- 


‘meter connected by shunt cords to the ter- 


minals of a low-resistance shunt carrying 
the current to be measured. The instru- 
ment proper simply measures the fall of 
potential in this shunt, which is of course 
proportional to the current flowing. On 
this account a switch exactly like that 
used for voltmeters could be connected 
to an ammeter and various shunts located 
in the different circuits in such a way that 
the one instrument would measure the 
current in any one of them according to 
the position of the handle of the switch. 
Owing, however, to the very low voltage 
of the instrument circuit the switch when 
so used must have highly perfect con- 
tacts, as any imperfection in this respect 
would utterly ruin its indications. 

The Switch shown in Fig. 13 was de- 
signed by Mr. J. W. Mabbs, engineer of 
the Chicago Board of Trade, for this ser- 
vice. As may be seen, it consists of a pair 
of semi-circular contacts forming an in- 
ner ring and connected to the instrument 
terminals, and a number of insulated seg- 
ments forming an outer ring, there being 
twice as many of these segments as there 
are circuits to be connected. The rotating 
arm is double pole, the two halves being 
insulated from each other although the 
illustration does not indicate this. By 
moving it from segment to segment, the 
instrument may be connected with any 
one of the desired circuits. Forcible con- 
tact is made with the inside cylindrical 
faces of the outer segments, giving a 
path of very low resistance. The insu- 
lating divisions between the outer seg- 


ments are of ample width to prevent cross 


connection when the contact passes from 
one to another. 

When used with a voltmeter the switch 
allows the transformation of the one in- 
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strument to a ground detector from either 
bus. When used with an ammeter it al- 
lows the one instrument to be thrown on 
to any circuit, giving a means of measur- 
ing the output over any feeder at will, 
which measurement is at times extreme- 
ly desirable, but is not, as a rule, consid- 
ered enough so to warrant the expense 
of an instrument in every circuit. The 
switch should also prove useful as a syn- 
chronizing switch in alternating-current 
plants. 


A FEED WaTER FILTER AND OIL SEPARATOR. 


All condensing steam plants returning 
the condensed exhaust from the hot well 
to the boilers as feed water, or non-con- 
densing plants using open feed water 
heaters in which the feed water is heated 
by the intermixture of exhaust steam, re- 
quire some device for eliminating the 
cylinder oil from the exhaust or feed 
water to prevent the gradual accumula- 
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14.—A SECTIONAL DIAGRAM OF OIL 
SEPARATOR, SHOWING BYPASS AND 
REVERSING VALVES. 


FIG. 


tion in the boiler of the oll constantly 
pumped into the cylinders. 

In marine engine practice, where the 
same water is necessarily used over and 
over again, it is customary to use filters 
of a type in which the water is strained 
through some fabric which retains the 
oil but allows the water to pass. A filter 
of this kind now on the market for land 
as well as marine practice is shown in 
Fig. 15, the details of its construction be- 
ing shown by the vertical section Fig. 14. 

The fabric used is Turkish toweling in 
the shape of a large bag, which is drawn 
over a skeleton made of circular bronze 
sections of open lattice work shown sepa- 
rately in the left-hand side of Fig. 15. 
The bag is drawn down between the cir- 
cular sections by strings and the whole 
is then inserted in the filter in the posi- 
tion shown in the diagram. This mani- 
folding or fluting of the toweling gives a 
large area for the water to pass through, 
from 250 to 1000 times that of the feed 
pipe, and consequently a slow velocity 
through it. in minfmum space occupied. 
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The water enters, as the arrows indi- 
cate, through valve A, passing through 
the filtering material and out through 
valve, B, to the boiler. The oil or other 
matter separated accumulates on the 
outer side of the filtering material and 
gradually increases the resistance to the 
fiow, this resistance being indicated by 
the difference between the readings of the 
two pressure gages shown in Fig. 15. 
When this difference reaches two or three 


- pounds the filter may be cleaned by re- 


versing the flow of water or by renewing 
the skeleton and bag through the re- 
movable head with the aid of the handle 
shown attached to the skeleton in Fig. 15. 
To provide for this removal the valve, A, 
is fitted with a face on each side of its 
disc which may be closed on either an 
upper or lower seat. With the disc down 
and the valve, B, closed, the feed water 
is by-passed around the filter, which may 
then be opened for removal of the clogged 
toweling. The same ingenious arrange- 
ment of valves allows for the reversal of 
the flow. This is done by closing A and 
opening the drain cock at the lower part 
of the filter and valve B. The water then 
flows outwardly through the filtering ma- 
terial, carrying the oil with it into the 
drain pipe. 

These filters are made by the Ross 
Valve Company, Troy, N. Y., for use on 
some of the largest transatlantic steam- 
ers, the latest being the Oceanic of the 
White Star Line, and also for many 
steam power stations on land. 


THE GAS ENGINE OF THE COLUMBUS MA- 
CHINE COMPANY. 
Among the particular features of the 
engine illustrated in Fig. 16 is the method 
of operating the valves and governing 


FIG. 15.—A VIEW OF OIL SEPARATOR, SHO W 
ING LATTICE WORK SKELETON 
REMOVED. 


mechanism, the power for which is com- 
municated from the main shaft by means 
of spiral gears operating a horizontal 
shaft extending along the side of the en- 
gine. At the end of this side shaft uear 
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the head of the cylinder of the engine is 
a clutch cam which is given an intermit- 
tent motion by means of the governing 
mechanism. This cam operates the fuel 
and exhaust valves, which are located in 
removable cases beneath the rear end of 
the cylinder, by means of arms which are 
made adjustable to take up any wear of 
the cam. The valves are of the poppet 
type and the cams are backed off co that 


FIG. 16.—A GAS ENGINE CAPABLE OF MAKING 
HALF IDLE CYCLES. 


when the valves are seated it is accom- 
plished without sudden shock to the 
valve, thus reducing wear and breakage. 

It is a fact well understood by those fa- 
miliar with gas engines that in the single 
cylinder hit-and-miss-type of engine, 
which is the most common of all, when 
the engine cuts out its fuel it is neces- 
sary to complete the cycle revolutions at 
least before the engine can again take an 
impulse. Where close regulation is nec- 
essary and where an engine is working 
close to its rated capacity, the speed may 
have become accelerated sufficiently for 
the governor to act and cut out, yet ina 
single revolution the speed may drop suf- 
ficiently to allow another impulse, were it 
possible to obtain one. Not being able to 
do so, the engine must make another 
revolution to complete the cycle before 
the working parts are in time to receive 
a new impulse. On the type of engine 
herewith illustrated the clutch cam is 
such that the governor may act upon it, 
causing it, after having cut out, to take 
up its load again at the end of any single 
revolution, thus preventing the speed 
from dropping more than would be pos- 
sible while the engine was making one 
single revolution of the fly wheels. This 
is a feature which is entirely new in a 
single cylinder, hit-and-miss engine and 
it contributes to the closest possible regu- 
lation. 


The fuel valve is another special feat- 


ure of this engine and is so constructed 
that when taking a charge of air and gas 
the air valve has a lead over the gas 
valve, thus operating economically in the 
consumption of gas. This lead of the 
air valve over the gas valve can be varied 
by simple adjustment. 

The cylinder of this engine is con- 
structed with a solid explosion head, dis- 
pensing with any packed joints, and is 
provided with a very liberal water space 
around the valves and cylinder. 

The Columbus Machine Company, Co- 
lumbus, Ohio, is building these engines 
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at the present time up as high as 60 h. p., 
but expects to add still larger sizes dur- 
ing the coming season. 


A NEW FORM OF EXHAUST HEAD. 


One of the important features of a non- 
condensing steam plant is the exhaust 
steam pipe head. Its purpose is the same 
as that of a steam separator, viz., to ex- 
tract the water from the steam, and there- 
by prevent the constant spraying of roofs 
and walls with consequent deterioration 
and expensive repairs. In the form of ex- 
haust head built by the B. F. Sturtevant 
Company, Boston, Mass., and illustrated 


in Fig. 17, the principle of centrifugal 


force is utilized to secure a high degree of 


„Separation. 


Dry exhaust steam weighs only . 038 Ib. 
per cubic foot, while water of the same 


FIG, 17.—AN EXHAUST HEAD CONTAINING A 


CENTRIFUGAL SEPARATOR. 


temperature weighs 59.36 lbs. per cubic 
It is therefore true that particles of 
water in the exhaust will be thrown out- 
ward with 59.36/.038 or 1562 times the 


ft. 


force exerted upon steam occupying the 
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likewise the oil—flies outward, strikes the 
cool side and trickles down to the outlet 
at the bottom. The steam, now dry, finds 
ready escape through the central opening 
above. The action is simple and effective. 

These heads are built in sizes to fit pipes 
from 1 inch to 20 inches. All sizes above 
10 inches are flanged instead of tapped. 


THE CORNELL INTERNAL COMBUSTION 


ENGINES. 


For use in small isolated plants there 
is a demand for a gas or gasolene engine 
of close regulation and sufficiently simple 
in character and easy to operate and 
maintain for the attendants in such plants 
who are, as a rule, janitors or porters, 
men of ordinary intelligence but no me- 
chanical ability. For this service the 
Cornell Machine Company, Chicago, man- 
ufactures the engine which is represented 
in Fig. 18. 

As the illustration shows, it is of the 
vertical center-crank type, and has the 
usual features of such engines, poppet 
valves, hit-or-miss governing and so forth. 
The cooling water in the jacketing passes 
around the valves before it reaches the 
cylinder, thus insuring cool valves. The 
latter are removable by loosening two 
screw plugs in the top of the valve cas- 
ing, this also exposing the ignitor, which 
is of the electrical wiping spark type. 
The entering air for each charge passes 
over the electrodes, serving to keep them 
clean and cool. When the speed of the 
engine rises so that the governor cuts 
off the charge the exhaust valve is held 
open, thereby avoiding compression and 
expansion on idle cycles and consequent 
loss of power by unnecessary friction. 

Tests made with an engine of this make 
supplied with gasolene and of only 2% 
h. p., belted to a 1 -kw. dynamo, are 
claimed to show no noticeable flicker and 
a variation of less than three-fourths of 


616. 18.— A SIMPLE FORM OF GAS ENGINE. 


same volume. In the Sturtevant exhaust 
head the steam passes up the interior 
pipes, is discharged tangentially close to 
the shell, and is thereby given a vigorous 
whirling motion. The entrained water— 


1 per cent. of the voltmeter reading, as 
well as steady deflection of a tachometer 
on. a variation of half the rated load. 

The engines are built in sizes ranging 
from 2% to 50 h. p. 
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SIGHT FEED DEVIOE FOR BOILER OOM- 
POUNDS. 

In the lubrication of engine cylinders 
it was at one time generally customary 
to introduce the oil by means of a hand 
pump, or otherwise, in cunsiderable quan- 
tities at intermittent times. It was soon 
found that a greater economy of oil as 
well as much more effivtent lubrication 
was obtained by introducing it continu- 
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FIG. 19.—A COMPOUND FEEDER OF THE PISTON 
s TYPE, 


ously, drop by drop, by means of sight 
feed devices or constantly driven pumps. 
In tbe same way it has been customary 
to introduce into boilers the compounds 
designed to prevent the vaporizing sur- 
faces from corrosion and scale in quanti- 
ties of a quart or more from time to time, 
and it is now coming to be a recognized 
fact that the application of the compounds 


FIG. 20.—A COMPOUND FEEDER OF THE 
` DIAPHRAGM TYPE. 


should be continuous in small quantities, 
rather than intermittent in larger quan- 
tities. . 

A piece of apparatus for feeding boilers 
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drop by drop with any Hquid compound 
designed to protect the vaporizing sur- 
faces from corrosion and scale, its oper- 
ation being practically analagous with 
that of sight feed lubricators on en- 
gines, is shown in Figs. 19 and 20, the for- 
mer showing a piston and the latter a 
diaphragm form. 

When in operation the three-way valve, 
P, is connected with the pressure side of 
the feed pump and also with the drain, 
so that water may be forced in below the 
piston or diaphragm and again released 
by manipulating the valve. The space 
above the piston or diaphragm may be 
filled with the compound through the 
valve, F, the piston or diaphragm being 
simply forced down to eject the water be- 
low it by the pressure of the hand upon 
the top of the indicating rod, L The 
upper space once filled with the com- 
pound, the pressure of the feed is ap- 
plied to the lower side of the piston or 
diaphragm and the compound is driven 
out through the valve, R, and the sight 
feed glass to the suction side of the feed 
pump. By adjusting the valve the re- 
quired number of drops per minute may 
be obtained. 

A feeder of this kind allows the ma- 
terial to be introduced continuously 
at any desired rate. The apparatus is 
made by the Hall Compound Feeder Com- 
pany of Chicago. 


NEW BOOKS. 


The Slide Valve. By W. J. Tenant. Re- 
vised and enlarged by J. H. Kinealy. 
New York: Spon & Chamberlain. 83 
pages, illustrated. Price $1.00. 

This practical handbook on the slide 
valve contains some new devices intend- 
ed to simplify the discussion of this pons 
asinorum of the student or the steam en- 
gine. One of these is a circular diagram 
of the arcs swept through by the crank 
during the periods of admission, expan- 
sion, exhaust and compression. Another 
is a diagram containing scales by which 
the position of the valve on the valve 
seats can be reduced to the position of the 
eccentric as well as to the position of the 
crank. The work is an elementary one, 
only touching upon the more complicated 
features of valve gear, such as the Steph- 
enson link and automatic cut-off arrange- 
ments, but giving valuable notes explain- 
ing some well known valves widely used 
in this country, such as those of the Wa- 
tertown, Buckeye and Ide and Ideal en- 
gines. 


The Internal Wiring of Buildings. By H. 
M. Leaf. Philadelphia: J. B. Lippin- 
cott Company. 195 pages, illustrated. 
Price, $1.60. 

This admirable text book on wiring is 
unfortunately not as valuable for prac- 
tical use in this country as in England, 
the author being an Englishman, and the 
fittings and arrangements described being 
those of standard English practice. It is, 
however, very thoroughly written, hand- 
somely illustrated, and of interest to those 
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going more deeply into the subject of wir- 
ing than does the ordinary wireman or 
contractor, and wishing to know the best 
practice of other countries as well as our 
own. The art of interior wiring is per- 
haps in England behind that in America, 
the use of iron armoured conduit being 
comparatively rare, although in some di- 
rections, notably the use of concentric 
systems, English practice has developed 
in different lines from American and may 
therefore give valuable suggestions. The 
work contains the English insurance reg- 
ulations, as well as those of some of the 
more important electric lighting com- 
panies. 
Mechanical Movements. By Gardner D. 
Hiscox. New York: Norman W. 


Henley & Company. 380 pages, illus- 
trated. Price $3.00. 


This work might well be called a dic- 
tionary of electrical movements, powers, 
devices and appliances used in construct- 
ive and operative machinery and in the 
mechanical arts. It consists of 1649 defi- 
nitions of mechanical devices, each il- 
lustrated by a drawing. A small section, 
16 pages, is devoted to electrical appli- 
ances in which some 56 attempts at defi- 
nitions are made. These purport to cov- 
er the whole fleld of electrical engineer- 
ing, and include a general hodge-podge 
of telephone, railway and lighting appa- 
ratus from a flexible coupling to an elec- 
trical sad-iron. A double pole generator 


is called a single pole generator; a ring 


armature with 4 coils is called a 4-pole 
ring armature, and the definitions gener- 
ally exhibit an utter lack of knowledge on 
the subject. They are evidently a collec- 
tion of descriptions of various line cuts 
that have been found available for repro- 
duction in books, periodicals and other 
places; these cuts being, as a rule, an- 
tiques of the most ancient order. A mag- 
neto-electrie machine shown is one of the 
old hand-driven medical machines of 
twenty-five years ago; under street rail- 
way motor equipment there is illustrated 
a single motor driving the two axles 
through bevel gears; and the electric car 
brakes and other devices are just as im- 
practicable and utterly unrepresentative 
of any commercial work. The only value 
of a work of this kind is as a sort of a 
dictionary, in which the index is of fun- 
damental importance. The index of this 
work is, however, so poor that it is no 
guide to what little information there is 
embodied in the definitions. 


OBITUARY. 


PROF. ROBERT WILHELM EBER- 
HARDT BUNSEN died August 15th at Helid- 
elberg, Germany, at the age of 88 years. 
Prof. Bunsen’s life has been such a long and 
active one and so many of his achievements 
were made in early years that many of the 
present generation of engineers will be sur- 
prised that he was until recently living. 
Bunsen’s name is most widely perpetuated 
in that common device, the Bunsen burner. 
Prof. Bunsen did much to advance the scien- 
tific comprehension of electrical phenomena, 
particularly in the early days of this branch 
of science. He is also known for his original 
work in the field of spectrum analysis. 
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PERSONALS. 


MR. GERARD SWOPE, formerly of the 
engineering department of the Western Elec- 
tric Company, Chicago, now represents this 
company in St. Louis, Mo. The office is No. 
10 Security Building. 


ELECTRICAL MEN HOME FROM 
ABROAD.—On the first trip of the largest 
ship in the world, the Oceanic,“ arriving in 
New York, Sept. 13th, were several well 
known men in the electrical industries who 
had been abroad. Among them were Presi- 
dent Chas. A. Coffin of the General Electric 
Company, General Manager G. G. Ward of 
the Commercial Cable Company, and Frank 
J. Sprague of the Sprague Electric Com- 
pany. 


MR. P. M. HELDT, well known to the 
readers of the American Electrician through 
his contributions to its columns, was until 
recently connected with the Munson Com- 
pany of La Porte, Indiana, and designed 
this company’s combined gasolene and mo- 
tor-driven automobiles, recently described 
in the American Electrician. Mr. Heldt is 
now associated with the Western Electric 
Company of Chicago. 


A. F. McKISSICK, formerly professor of 
electrical engineering in the Alabama Poly- 
technic Institute, has resigned his position 
and accepted that of engineer in charge of 
the Pelzer Manufacturing Company’s elec- 
tric plant at Pelzer, 8. C., which is by far 
the largest installation in the South of hy- 
draulically-driven apparatus for the elec- 
trical distribution of power throughout a 
manufacturing establishment. 


TRADE PUBLICATIONS. 


A TOAST TO ADMIRAL DEWEY is at- 
tractively pictured on a handsomely engraved 
card sent out with the compliments of the 
John A. Roebling's Sons Company of New 
York. 


THE GENERAL ELECTRIC AUTOMO- 
BILE COMPANY, Philadelphia, is circu- 
lating a small pamphlet illustrating its de- 
livery wagons, run-abouts, Stanhopes and 
broughans. 


THE WESTINGHOUSE ELECTRIC & 
MANUFACTURING COMPANY has brought 
out three new bulletins, respectively describ- 
ing and illustrating multipolar generators 
and motors, adjustable jaw type switches 
and plunger type switches. 


THE ELECTRIC APPLIANCE COM- 


PANY, Chicago, attributes its success with 
Noxall annunciators to two points—thelir 
simplicity of construction and the price. A 
circular the company has just issued gives 
a good description of this instrument. 


THE NOVELTY ELECTRIC COMPANY, 
Philadelphia, is preparing for general dis- 
tribution a handsome catalogue that will be 
devoted exclusively to electric light material. 


This same concern issued last spring an 


elaborate catalogue on house goods. 


THE WESTERN ELECTRIC COMPANY 
has on the press a bulletin fully describing 
hot wire ammeters and voltmeters. These 
instruments may be used upon either direct 
or alternating current, and are made either 
for switchboards or of the portable type. 


J. B. COLT & COMPANY, New York City, 
have published a very handsome illustrated 
catalogue of the Criterion automatic acety- 
lene gas generator, and accessories. The 
catalogue contains also the complete insu- 
rance regulations covering acetylene appara- 
tus. 


JOHN S. NOWOTNY, Cincinnati, Ohio, has 
brought out a new catalogue on his long 
burning arc lamps. A feature of this lamp 
is the adjustable armature in the solenoid 
by which the length of the arc can be 
changed and the current consumption varied 
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between 34% and 5 amperes, the candle-power 
varying with it. 


THE ERICSSON TELEPHONE COM- 
PANY, New Yorx City, has started the pub- 
lication of a small pamphlet entitled the 
‘Ericsson Series.“ This is intended to cover 
valuable telephone information in convenient 
form for reference and future use. Part I 
of Vol. 1 contains diagrams showing the cir- 
cuits of series and bridged telephones. 


ELECTRIC MINE HAULAGE.—A cata- 
logue upon underground electric haulage has 
been issued jointly by the Baldwin Loco- 
motive Works and the Westinghouse Elec- 
tric & Manufacturing Company. The cata- 
logue illustrates and describes the locomo- 
tives, and contains tables of dimensions, and 
of the hauling capacity upon various grades. 


THE HOPPES MANUFACTURING COM- 
PANY, Springfield, Ohio, has published a 
new catalogue of its steam separators and 
oil eliminators and feedwater purifiers and 
heaters. The catalogue is illustrated with 
perspective views of the apparatus described 
with the shells broken away so that the con- 
struction of the devices is made most clear. 


THE C. J. TOERRING COMPANY, Phila- 
delphia, manufacturers of the Toerring en- 
closed arc lamp described in the last issue 
of the American Electrician, has recently 
issued an illustrated catalogue covering its 
200-hour enclosed arc lamps. The company 
claims that in no recent lamp tests has it 
obtained less than 225 hours’ life, using one 
12x% in. carbon. 


THE AMERICAN REFLECTOR & 
LIGHTING COMPANY of Chicago is circu- 
lating a new catalogue of its extensive line 
of refiectors and shades, pointing out the 
merits of the forms and materials used. 
notably the opal porcelain glass which is 
semi-transparent, and the corrugated silver 
glass, which has a high reflecting surface 
giving a mellow light owing to the diffusion 
given by the corrugations. 


GATES & RANDOLPH, Chicago, III., have 
published a 20-page catalogue in bulletin form 
of the chief lines of apparatus which they 
handle and install in thelr work as engineers 
and contractors for electric railway, light 
and power plants. The catalogue describes 
and illustrates Triumph direct current ma- 
chines, Warren inductor alternators, Empire 
instruments, Scheeffer transformers and me- 
ters, La Roche circuit breakers and switches, 
Sterling arc lamps, Bristol recording instru- 
ments and Nash gas engines. 


THE B. F. STURTEVANT COMPANY, 
Boston, Mass., has brought out catalogue 
No. 101, entitled “Steel Plate Planing Mill 
Exhausters.” These machines are adapted 
to a much wider class of use than the name 
indicates, as they may be used for.the hand- 
ling of all classes of material light enough to 
be carried by an air blast. The Sturtevant 
enclosed motor combined with these ex- 
hausters makes a most suitable arrangement 
for the dust laden locations where such ma- 
chines work whenever mechanical power is 
not available. 


THE WARD LEONARD ELECTRIC 
COMPANY, Bronxville, N. Y., has published 


‘catalogue No. 997, illustrating its principle 


types of rheostats and circuit breakers. The 
line is a comprehensive one, including in ad- 
dition to the conventional lines of field 
rheostats, theatre dimmers and motor con- 
trollers, some more interesting and special 
apparatus, such as motor driven dimmers, 
motor starters with combined automatic no 
voltage release and interlocking overload cir- 
cult breaker, storage battery regulators, 
printing press speed controllers. etc. 


WILLIAM BARAGWANATH & SON, Chi- 
cago, Ill., have issued a new catalogue of 
feed water heaters, and jet condensers of 
their well-known types. As most users of 
such apparatus know, they make a closed 
feed water heater in both the vertical and 
horizontal types, as well as the plain tubular 
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heater and open heaters, both upright and 
horizontal, and with and without receiving 
tanks. The Baragwanath siphon condenser 
of the jet type requiring no air pump, the 
vacuum being obtained solely by the fall of 
the water from the jet to the hot well 34 ft. 
beiow, is also listed in this catalogue. 


THE ELECTRICAL ENGINEER INSTI- 
TUTE OF CORRESPONDENCE INSTRUC- 
TION, New York City, has brought out a 
catalogue of its electrical engineering, me- 
chanical engineering and other courses. The 
list of courses is a surprisingly well rounded 
one, containing besides the elementary or - 
general and popular courses usually desired 
by students of correspondence schools, a line 
of advanced technical special courses, such 
as those in advanced telephony, electric 
mining, railroad signaling and train dis- 
patching, electrometallurgy, storage battery 
practice, electro-therapeutics, medico-surgi- 
cal radiography, etc. 


THE MONTAUK MULTIPHASE CABLE 
COMPANY, New York City has printed a 
revised price list No. 3 and an Installation 
and Specification Handbook.“ The latter not 
only describes the cable and shows how to 
install it by means of complete diagrams of 
circuits and other directions, but also gives 
forms for making estimates and methods of 
making out proposals so that all an install- 
ing electrician needs to know in regard to 
complete installations using this cable can 
be found in the book. The price list super- 
sedes all others and lists many new styles of 
cable, besides containing other data useful 
to the installing electrician. 


THE LOMBARD WATER-WHEEL GOV- 
ERNOR.—The Lombard Water-Wheel Gov- 
ernor Company, Boston, has issued a pamph- 
let describing its new type F governor, which 
has been designed for application to Pelton 
and other makes of impulse water-wheels, 
and for the regulation of small turbines. A 
concise general description of the new gov- 
ernor is given, and also clear instructions 
as to data to be furnished to the manufac- 
turers when ordering. A letter is printed 
from the superintendent of the celebrated 
Redlands plant in California, which speaks 
in the highest terms of the performance of 
the Lombard governor in that plant. 


THE STRAIGHT LINE ENGINE COM- 
PANY, Syracuse, N. Y., has brought out the 
tenth edition of its catalogue under date of 


July. 1899. The catalogue gives an admirable 


exposition of the pecullarities which have 
made the Straight Line engine famous, 
among them the three self-adjusting points 
of support, the packingless piston and valve 
rods, the cross-head pin tight in the con- 
necting rod, the long cross-head and short 
guides, the throttle, the limited expansion 
piston rings, the flexible strap to the gov- 
ernor spring and the straight uniform frame 
on each side from cylinder to main bear- 
ings, which has given the engine its name. 


THE JOSEPH DIXON CRUCIBLE COM- 
PANY, Jersey City, N. J., has brought out a 
new catalogue of Dixon’s graphite produc- 
tions. Besides its pure flake graphite, which 
is of great value for engine lubrication, and 
its paints which are of value for telegraph 
and trolley poles, smoke stacks, boiler fronts, 
etc., quite a number of graphite products are 
now made solely for the electrical trade. 
Among these are graphite boxes for baking 
carbon lamp filaments, etc., as well as graph- 
ite forms“ in wedges and other shapes on 
which to wind lamp filaments, and ground 
graphite for use in baking the carbons and 
filaments, its value in this process being to 
absorb the oxygen which would otherwise 
attack the more valuable materials. The 
company also makes its well known resist- 
ance rods up to 2 ins. in diameter and 12 ins. 
in length with any resistance between 1 and 
7,000,000 ohms. A gpecial graphite is also 
made for cementing the filaments of Incan- 
descent lamps to the leading in wires. Other 
forms are made for use in battery plates. 
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THE ELECTRIC RAILWAY NUMBER 
OF CASSIER'S MAGAZINE.—One of the 
most elaborate and handsome specimens of 
magazine literature that has ever made its 
appearance is this special issue of Cassler's, 
which was recently published. It com- 
prises altogether 18 articles prepared by 18 
authorities in electric railway work, and is if 
anything an advance on the two remarkable 
special numbers of the same magazine pre- 
viously published, viz., the Niagara Power 
and Marine numbers. 


THE EMERSON ELECTRIC MANUFAC- 
TURING COMPANY, St. Louis, has brought 
out two new bulletins, Nos. 3,002 and 3,003, 
dated September, 1899. The first lists nearly 
a thousand different sizes and types of mar- 
ble tablet boards, comprising a complete line 
in which practically any board wanted can 
be found. The second describes the small 
power alternating current induction motors 
for single-phase circuits, these motors now 
being made in sizes from 1/10 to K h. p. for 
four different frequencies, 6,000, 7,200, 12,000 
and 16,000 alternations per minute, making in 
all 13 different machines of this style, any 
one of which can be ordered for either 52 or 
104 volts. 


THE WESTERN ELECTRIC COMPANY 
has published a catalogue of power motors 
describing, illustrating and listing its en- 
cased, semi-encased and open machines as 
well as its back-gear motors and motor 
generators. The Western Electric motor of 
the enclosed, or as the company prefers to 
call it, encased type, has one ingenious pecu- 
liarity in its mica windows in the covers 
fastened to the bearing bracket, through 
which windows the commutator and brushes 


can be examined at any time. In the matter 


of field windings this company makes its 
compound wound motors in two styles termed 


respectively quarter compound and half 


compound; the former style, as the name 
indicates, is one in which the series coils oc- 
cupy 25 per cent. of the total volume of the 
field winding, this ratio giving a reduction of 
the speed by 15 per cent. from no load to full 
load. In the half compound style the series 
coils are equal in volume to the shunt, these 
motors dropping about 40 per cent. of the 
speed over the rated load range. 


WILBUR B. DRIVER & COMPANY, New 
York City, have issued a price list of “Cli- 
max,” Advance“ and “D” resistance wires. 
Complete tables of the electrical and physical 
properties of the wire are also given. Cli- 
max Wire” has about 48 times the resistance 
of copper, which is about three times that of 
German silver and six times that of ordinary 
steel. This high specific resistance renders it 
an economical substitute for rheostat work, 
especially where it is subjected to repeated 
heating and cooling, which renders German 
silver brittle and liable to breakage and open 
circuit. . The carrying capacity of the various 
sizes of Climax Wire’’ as well as the resist- 
ance per 1000 ft. are given in tables for every 
100 degrees up to 1000 degrees F., which indi- 
cates the remarkable ability of this material 
to maintain its physical properties at high 
temperatures. ‘‘Advance’’ wire has about 30 
times the resistance of copper, and its co- 
efficient is practically nil, making it espe- 
cially valuable for use in measuring instru- 
ments. “D” wire has about the same re- 


sistance as 18 per cent German silver, and is 


claimed to be stronger, less liable to corro- 
sion and with a lower temperature coefficient. 
The catalogue also lists a new steel wire 
with a remarkably low temperature coeffi- 
cient, viz., .04 per cent per deg. F. 


BUSINESS NEWS. 


THE E. P. ALLIS COMPANY, Milwaukee, 
Wis., has leased the Lake Erie Engineering 
Works at Buffalo, N. V., and expects to have 
600 men at work there by September 1. 

THE THRONATEESKA ICE, LIGHT & 
POWER COMPANY, Bainbridge, Georgia, 18 
about to purchase a 75-kw. alternator and a 
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50-kw. power generator and wishes to re- 
ceive tenders for the same. 


THE MOUND TOOL & SCRAPER COM- 
PANY, St. Louis, Mo., made for the Gar- 
lock Packing Company 1,000 souvenir packing 
tools which were given away at the annual 
convention of the National Association of 
Steam Engineers. 


PASS & SEYMOUR, Syracuse, N. Y.; have 
opened an office in Boston at 22 Summer St., 
in the New England Building, where they in- 
tend to carry a full stock of their porcelain 
goods. The new office is in charge of Mr. A. 
B. Field. 


MESSRS. PARTRICK, CARTER & WIL- 
KINS, Philadelphia, the manufacturers of 
annunciators and bells, as well as of other 
electrical house goods, are arranging to have 
a complete exhibit of all articles manufac- 
tured by them at the Philadelphia National 
Export Exposition. 


A. A. McCREARY, New York City, an- 
nounces that his business in McCreary’s 
electrical specialties has been taken over by 
the A. A. McCreary Company, incorporated, 
which has been formed for the purpose of 
increasing the facilities for handling the 
growing business. 


MR. J. G. POMEROY advises that he has 
withdrawn from the firm of McGill, Pomeroy 
& Co., 317 Dearborn Street, Chicago. Mr. 
Pomeroy will give the larger portion of his 
time henceforth to the representation of the 
Adams Bagnall Company, of Cleveland, in 
the northwestern territory. 


MORSE, WILLIAMS & COMPANY, Phila- 
delphia, have recently finished the installa- 
tion of three electric passenger elevators and 
one electric dumb waiter in the National 
Export Exposition in Philadelphia. The out- 
fit is equipped with all the latest appliances 
and is in itself an interesting exhibit. 


THE CL...G-SURFACE MANUFACTUR- 
ING COMPANY, Buffalo, N. Y., reports that 
it has recently established a branch in 
Johannesburg, South Africa, to meet the in- 
creased demand for Cling-Surface in that 
section from those who have been compelled 
to run their belts as tight as possible to pre- 
vent slipping. 


FREIGHTAGE TO THE PARIS EXPOSI- 
TION.—Jospeh C. Mount, General Shippng 
Agent and Freight Contractor, of 4 Lime 
Street, London, E. C., has made special ar- 
rangements for the conveyance of exhibits 
to and from the Paris exhibition of 190. He 
is represented in America by Messrs. Sire 
Brothers, New York City. 


THE PHILADELPHIA MACHINE 
SCREW WORKS, Philadelphia, reports that 
its business was never better than at the 
present time. It is exceedingly busy with 
general screw and electrical work and ow- 
ing to the fact that it has recently largely 
increased its plant, it is better enabled now 
to fill orders promptly than heretofore. 


THE BADT-GOLTZ ENGINEERING 
COMPANY, Chicago, is the new name of 
what was formerly known as the firm of 
Meysenburg & Badt, Mr. Edward A. Mey- 
senburg having retired from the active man- 
agement and the name of Mr. Wm. Goltz, 
secretary of the company, having been in- 
corporated in the company’s name. 


THE NATIONAL ELECTRIC COMPANY, 
of Milford, Conn., has received a unique or- 
der from England. The order is for 50 com- 
plete sets of electric bells and fire alarm 
boxes for Windsor Castle. The company re- 
ports that it has received contracts for ap- 
paratus for several other almost equally 
famous structures in England. 


THE STILWELL-BIERCE & SMITH- 
VAILE COMPANY, Dayton, Ohio, has es- 
tablished a branch office for St. Louis and 
contiguous territory in the Burlington Build- 
{ry in that city. The company will carry at 
this branch a full line of standard sizes of 
steam pumps, automatic feed pumps and re- 
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.ceivers, air compressors and heaters, which 


will insure prompt deliveries. 


THE HOLMES FIBRE-GRAPHITE MAN- 
UFACTURING COMPANY announces that 
it has secured new quarters in order to ac- 
commodate its increasing business, in Ger- 
mantown, Philadelphia. At the new location 
modern machinery has been introduced to 
manufacture the product, fibre-graphite, 
which will enable the company to turn out 
this material in greatly increased quantities. 


THE GEO. C. TOWLE MANUFACTUR- 
ING COMPANY, Lancaster, Pa., is at pres- 
ent installing an additional 50 h. p. engine 
and boller to meet the requirements of its 
ever increasing business. It is making a 
specialty of designing special motors to be 
direct connected to machinery, and reports 
having just received a large order for fans 
to be exported to South America. 


THE KELLOGG SWITCHBOARD & 
SUPPLY COMPANY has moved its factory 
and offices into new quarters on the corner 
of Congress and Green Streets in the city 
of Chicago. The new quarters contain three 
floors, each about 175 ft. x 35 ft. in size, and 
give much more room for the work of the 
company than did the works at Highland 
Park, which will soon be discontinued. 


THE NATIONAL WATER TUBE BOIL- 
ER COMPANY, New Brunswick, N. J., has 
recently changed hands and come into the 
possession of a number of local business men 
whose purpose it is to again bring the Na- 
tional boiler into active competition with 
other makes. Mr. C. A. Schenck, who has 
been with the company for several years, 12 
secretary and manager of the new concern. 


THE ROSSITER-MACGOVERN COM- 
PANY has been incorporated under the laws 
of New Jersey, with a capital stock of $250,- 
000, and headquarters at Newark. The stated 
objects of the concern, whose principles are 
well known in the electrical field, are to build 
power houses, construct electric railways, 
etc. The incorporators are Frank Macgov- 
ern, Van Wyck Rossiter and Isaac M. Sut- 
ton 


THE MANHATTAN GENERAL CON- 
STRUCTION COMPANY, manufacturer of 
the well-known Manhattan enclosed are 
lamps, has removed to its new factory at 
Plane and Orange Streets, Newark, N. J., 
where its general offices are also located. 
The Manhattan Company, however, retains 
A sales office at its old address, No. 11 Broad- 
Bowling Green Building, New York 
City. 


THE CHICAGO DYNAMO & MOTOR CO., 
Chicago, is making a specialty of small dy- 
namos for incandescent lighting, especially 
in units of 120 to 150 lights and also of motors 
from & horse power to 15 horse power. This 
company claims to have met with a gratify- 
ing success on its one horse power motor, 
which is made especially for wholesale 
grocery houses, to be used on coffee grind- 
ing mills. 


THE AMERICAN ENGINE COMPANY, 
Bound Brook, N. J., furnished the engine, 
generator and motors for the electrical 
equipment of the power and machinery de- 
partment of the World's Dispensary Medi- 
cal Association of Buffalo. The plant is 
quite an extensive one, consisting of an 


American Ball compound engine direct-con- 


nected to a generator with both belted and 
direct-connected motors. 


THE STAR ELECTRIC COMPANY, Bing- 
hamton, N. Y., reports business very brisk in 
all lines, and an increasing demand for its 
annunciators and other specialties, besides a 
large sale for Emerson fans, Anchor special- 
ties and porcelain goods which it is pushing 
extensively. The company also mentions 
that it is at this time in position to quote 
particularly interesting prices on porcelain 
insulators, tubes and cleats. 


THE GENERAL INCANDESCENT LAMP 
COMPANY, Cleveland, Ohio, has succeeded 
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to the business of the Fort Wayne Lamp 
Company, having purchased the assets of the 
old concern. The new company is closely as- 
sociated with the other company, the name 
of which it so nearly follows, viz., The Gen- 
eral Incandescent Are Light Company of 
New York City; the president of the lamp 
company being Mr. Samuel Insull. 


THE VULCANIZED FIBRE COMPANY, 
Wilmington, Delaware, finds that its busi- 
ness has grown to such an extent that it has 
been compelled to add to its already large 
works. The new building will be a three- 
story brick addition to the old factory and 
will be 135 x 30 ft. in size. 


THE BOARD OF DIRECTORS OF THE 
CUTTER COMPANY, Philadelphia, ten- 
dered Mr. Henry B. Cutter, president of the 
company, an informal dinner on the occa- 
gion of his recent return from abroad. Mr. 
Cutter gave an interesting resume of his 
trip, describing some of the important elec- 
trical establishments which he had visited. 
He expressed himself as gratified at the 
popularity of the Cutter Company’s appa- 
ratus abroad. 


THE INTERNATIONAL CORRESPOND- 
ENCE SCHOOLS, Scranton, Pa., made quite 
an event of the annual convention of the 
National Association of Letter Carriers. In 
honor of the occasion the schools had a large 
monogram I. C. S. with letters of incandes- 
cent lamps in front of their building. As 
this institution has such an enormous 
amount of mail the carriers from all parts 
of the country are interested in inspecting 
the home office. 


THE WATERTOWN ENGINE COMPANY, 
Watertown, N. Y., has opened an office in 
Chicago at No. 900 Fisher Building, in charge 
of Mr. F. H. Pond. Among recent sales they 
report one of their new vertical direct con- 
nected high-speed engines to the Deering 
Harvester Company, and three vertical cross 
compound condensing engines to the Penn- 
sylvania R. R. for their Ft. Wayne shops; 
also two 7x7 vertical engines direct connected 
to Westinghouse generators. 


THE MICHIGAN ELECTRIC COMPANY, 
Detroit, Michigan, has undertaken a rather 
unusual piece of work in the complete 
equipment of a yacht with a gasolene en- 
gine driving a generator with storage bat- 
tery, searchlight and complete fixtures. The 
game craft will be fitted by the same com- 
pany with an electric revolution indicator 
and an engineer’s signal system, giving it 
altogether one of the most complete electric 
plants ever designed for a yacht. 


THOMAS J. JOHNSTON has opened an 


office in the Park Row building, New York, 
for the practice of law, his special province 
being the conduct of patent cases, either in 
the courts or the United States Patent Office. 
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Mr. Johnston was admitted to the bar 17 
years ago, and for six years past he has been 
retained by the General Electric Company in 
its patent department as an assistant to 
Frederick P. Fish, the well-known patent 
counsel. He has a wide acquaintance among 
electrical men. 


THE MANHATTAN GENERAL CON- 
STRUCTION COMPANY has, since its pur- 
chase by Mr. Geo. Westinghouse, removed 
its general offices to the new location of its 
works at Newark, N. J. The company re- 
ports that its new direct-current lamps are 
giving service which has brought in many 
orders, two dry goods stores in the North- 
west having ordered respectively 87 and 142 
lamps, another order of 60 lamps having 
been obtained from the American Bridge 
Works, Chicago. 


THE JEWELL ELECTRICAL INSTRU- 
MENT COMPANY, Chicago, has been or- 
ganized to take over sales of the electrical 
instruments formerly sold under the name 
of the McIntosh Battery & Optical Com- 
pany. Mr. Edward W. Jewell is president 
of the new concern and Mr. Geo. M. Willis 
is general sales manager. These instru- 
ments will be manufactured as heretofore 
by the McIntosh Battery & Optical Com- 
pany and under Mr. Edward W. Jewell's 
personal supervision. 


THE A. B. PITKIN MACHINERY COM- 
PANY, Providence, R. I., announces that it 
has recently acquired the records, drawings, 
patents and parts, finished and unfinished, of 
Armington & Sim's engines, and is com- 
pleting arrangements which will enable it to 
fill orders for repairs or the renewal of parts 
of the large number of engines of this type 
in use. The company also lists a number of 
second-hand engines and boilers which it 
has for sale in addition to new engines and 
boilers of all powers. 


THE H. W. JOHNS MANUFACTURING 
COMPANY, New York City, will make at 
the Street Railway Convention an extensive 
exhibit of its line of molded mica overhead 
insulation, its car heaters and its Noark“ 
indicating fuses for 500-volt circuits. The 
fuses will be shown in operation, the com- 
pany promising something in this line ahead 
of anything previously exhibited. The ex- 
hibit will be in charge of the company's 
Western representatives, the Manville Cov- 
ering Company, Chicago. 


BAUGHER, KURTZ & COMPANY, LTD., 
is the name of the re-organized firm of York, 
Pa., formerly known as Baugher, Kurts & 
Stewart, manufacturers of heavy iron and 
brass work and notably of turbine water 
wheels. Mr. W. F. Bay Stewart has retired 
and Mr. Geo. U. Wiser has joined the com- 
pany and become the treasurer. The com- 
pany is adding to its works a new shop to 
handle the large amount of business offered. 


[Vol. XI. No. 10. 


Among recent shipments was one of a large 
turbine wheel to Barcelona, Spain. 


WESTINGHOUSE, CHURCH, KERR & 
COMPANY have recently closed the greatest 
sale of gas engines as yet recorded. Twelve 
engines were ordered, aggregating 3000 h. p., 
for a cement factory in Kansas, the total 
price being $91,000. The company has also 
closed some large contracts for complete 
traction installations, one notable one being 
that of the Toledo, Fremont & Norwalk 
Electric Railway, which will run a distance 
of 60 miles with one central power plant 
generating high tension three-phase cur- 
rents, and seven rotary sub-stations. 


THE MICHIGAN ELECTRIC COMPANY, 
Detroit, Michigan, carried out the entire 
work on the special illuminating feature 
of the Elk’s Carnival, held in Detroit, Au- 
gust 2lst to Sept. 2d. Something over 2000 
incandescent lamps were used on arches and 
other decorations. The lamps were entirely 
in color, the lightest being amber colored, 
which were centered around the entrances 
of the arches, the deeper-hued lamps form- 
ing a framework about them. The special 
illuminating effects were carried out in ac- 
cordance with the ideas of Mr. Jos. E. Lock- 
wood, president of the company. 


THE MORRIS ARC LAMP COMPANY, 
Chester, Pa., has brought out a folder illus- 
trating and describing its perfected 19007 
Morris enclosed arc lamps. This is an im- 
proved form of the lamp described in the 
American Electrician of last May, the casing 
being adapted to outdoor use. The regulat- 
ing mechanism of this lamp consists of a 
concentric solenoid operating a “tilting ring“ 
clutch working on the carbon itself, the cur- 
rent being introduced to the carbon through 
fine copper brushes secured to the upper car- 
bon holder and bearing with an easy pres- 
sure upon the interior walls of the carbon 
tube. 


THE FALCON ELECTRIC MANUFAC- 
TURING COMPANY, New York City, is a 
newcomer in the electrical field, which in- 
tends manufacturing a complete line of 
switches and switchboards as well as a gen- 
eral line of electrical specialties. Mr. H. O. 
Swoboda, an engineer well known in his own 
line, who has been for the past seven years 
identified with the General Incandescent Arc 
Light Company, will have charge of the fac- 
tory as general manager and superintendent. 
The officers of the company are Mr. Edward 
Leissner, President; H. O. Swoboda, Vice- 
President, and L. E. Frorup, Secretary and 
Treasurer. 


' CHICAGO RHEOSTAT COMPANY.—While 
the Chicago Rheostat Company has removed 
from Chicago to New York, branch offices 
with a large and well assorted stock of 
rheostats will be maintained at 1012-1013 
Monadnock Block, Chicago, to accommo- 
date a well developed Western business, but 
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the factory and main office will be in New 
York, in charge of Mr. E. W. Hammer, at 
397 to 407 East 33d Street. While the growth 
of this company has shown a splendid in- 
crease, it is believed that the domestic busi- 
ness can be handled as well from New York 
with a decided advantage in the handling of 
foreign trade. 


THE DETROIT LUBRICATOR COM- 
PANY, Detroit, Mich., has, for purposes 
of record and identification, numbered its 
sight feed lubricators consecutively from No. 
1 upwards, so that the number appearing on 
a lubricator shows how many had been 
manufactured up to its time. On Sept. 15, 
1899, the company reports that it had con- 
pleted lubricator No. 460,000. When it is con- 
sidered that as a rule only one lubricator 18 
used on an engine this figure gives eloquent 
testimony to the general use of the Detroit 
lubricators in this and other countries. The 
company’s present output of sight feed lubri- 
cators alone amounts to over 5,500 per month, 
and it also reports a rapidly growing trade 
in the new style glass oilers and oll pumps. 


THE HANSON VAN WINKLE COMPANY, 
Newark, N. J., is developing a new field for 
the use of its electro-plating machinery in 
the application of an electrolytic process for 
removing metal, constituting it the reverse 
of electro-plating. The metal to be removed 
is the spelter and brass around brazed joints, 
the greatest need for a process of this kind 
being in the jointing of bicycle frames. 
Methods heretofore used involved the treat- 
ment of such joints in an acid pickle, which 
is injurious to the steel parts as it is likely 
to leave a tendency to rusting. The electro- 
lytic process is accomplished in a strictly 
alkaline solution, which is harmless to the 
tubing. The process leaves the metal bright 
and clean for enameling. 


THE ANNUAL CLAMBAKE OF THE 
AMERICAN ELECTRICAL WORKS, Provi- 
dence, R. I., was held on Saturday, Sept. 9th, 
at the Pomham Club near Providence, about 
400 guests being present. The party met at 
the Narragansett Hotel and made the trip 
to the club in specially chartered trolley 
ears. The usual athletic sports were indulged 
in and were followed by the clambake din- 
ner. The menu, following the style of the 
invitations, was printed on sheets of frosted 
copper. Major R. 8. Brown of the Westing- 
house Company served as toastmaster and 
addresses were made by Eugene F. Phillips 
of the company, Congressman A. B. Capron, 
President F. A. Gilbert of the Boston Elec- 
tric Light Company and others. Each guest 
was presented with a handsome souvenir in 
the form of a miniature loving cup. 

A STORAGE AIR BRAKE SYSTEM.—The 
value of air brakes on electric cars and the 
fact that such small train units hardly war- 
rant the complexity of either an axle driven 
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or motor driven compressor, has brought 
upon the market an air brake system in 
which the air is compressed by a stationary 
compressor at the power station or other 
convenient point and carried at a pressure 
of 300 lbs. in storage tanks upon the car, 
which are recharged at convenient times. 
The system is being introduced by the G. 
P. Magann Air Brake Company of Detroit, 
Michigan. The particular advantages are the 
simplicity and low first cost of the car equip- 
ment, the noiselessness of operation, the 
higher economy of a large stationary com- 
pressor, etc., which will be apparent on con- 
sideration of the fundamental principles of 
the system. 


MR. GEORGE W. PATTERSON, the gen- 
eral Western agent of the American Circu- 
lar Loom Company, has developed various 
specialties which go to make up a very in- 
teresting evening's entertainment, all ac- 
complished with electrical devices. Mr. Pat- 
terson is an expert swinger of Indian clubs 
and these he illuminates with lamps of dif- 
ferent colors controlled by an attendant be- 
hind the scenes, the clubs giving, when in 
rapid motion, very beautiful effects. Other 
features are an electrical storm, an electri- 
cally illuminated rainbow, a telephone with 
megaphone attachment and the various high 
tension eifects than can be obtained with an 
electrolytic interrupter. Mr. Patterson de- 
sires to obtain a number of other interesting 
electrical devices to exhibit at these enter- 
tainments, and the manufacturers of such 
are requested to correspond with him at his 
office in the Marquette Building, Chicago, 
III. 

THE MICHIGAN ELECTRIC COMPANY, 
Detroit, Mich., has been successful in se- 
curing some important contracts and orders 
for parties it represents, these including a 
contract to J. G. White & Company of New 
York City from the Detroit, Rochester, 
Romeo & Lake Orion Railway for complete 
power house equipment, including two 250 
h. p. B. & W. type Aultman & Taylor wa- 
ter tube boilers, two 300 h. p. Ball & Wood 
special design tandem compound engines, 
two 200 k. w. Crocker-Wheeler railway gen- 
erators, one Crocker-Wheeler motor-driven 
booster, one Westinghouse 90 k. w. alterna- 
tor, motor driven, a complete switchboard 
and complete equipment of condensers, 
pumps and all of the details required for a 
high grade power house. The company has 
also secured 
an order from 
the Toledo, 
Fremont & 
Norwalk Elec- 
tric Railway 
for over 21,000 
Atkinson pro- 
tected rail 
bonds, this or- 
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der being one of the largest ever placed in 
the country for similar goods. 

THE AMERICAN ELECTRIC SPE 
CIALTY COMPANY, New York City, is 
placing on the market an instrument de- 
signed to locate grounds or short circuits, 
particularly in telephone or other lead cov- 
ered cables. The design and principle of the 
instrument are similar to those of the com- 
pany’s direct reading ohmmeter. The prin- 
ciple is that of the slide wire bridge, a fall 
of potential being established on the grounded 
or crossed conductor by connecting its two 
ends to a battery. The same battery is con- 
nected to an exposed resistance wire of the 
instrument placed over a graduated scale. 
The telephone, which is used in place of a 
galvanometer, is then connected between the 
ground and a conducting point, which can 
be tapped upon this resistance wire. When 
the telephone is silent the point under the 
tapper has the same potential as the ground, 
and therefore the drops of potential to either 
side of the point are to each other as the 
drops in the cable tested to either side of 
the ground. The scale reading thus gives the 
ratio of the distance of the ground to the 
length of the cable. 


a Month 


PAYS FOR 


Telephene Service 


In Manhattan 
82,000 STATIONS 


BEW YORK TELEPEOUR COMPANY 


RE Seas 


KaL MPT AL RECEIVER. 


NEEDS NO ALIUSTING. STRONG: SY 


STEAM ENGINE 
INDICATORS 


STEAM 
APPLIANCES 


STORES: 93-97 Oliver Street, Boston. 


Pressure and Vacuum Gages. 

Stationary and Marine Valves. 

Wa ter Relief Valves. 

Recording Gages. 

R evolution Counters. 
ubricators and Oil Cups. 


C R. o S B A 


Chime Whistles. 

Branden Rubber Pump Valve, 

Johusione Biow-Ofl Valves. 

Feed Water Regulators. 

Spring Seat Globe and Angle 
Valves, Etc., Etc. 


CROSBY STEAM GAGE AND VALVE CO. 


Office and Works, BOSTON, MASS. 
78 John S!reet, New York. 


21-23 Lake Street, Chicago. 


Sp» 


London, England. 


Pon S. % vave 
eee eee eee eee eee eee eee eee 6 an a 0888865 


PLATINUM 


FOR ALL 


PURPOSES. 


In Sheet or Wire, any 
Degree of Hardness. 


AKER & CO., 


NEWARK, N. J. 
New York Office, 120 Liberty Street. 


38 


COLOR UNDER ARTIFICIAL LIGHT.— 
A prominent American artist, who has made 
a great many experiments in lighting paint- 
ings with incandescent light, claims that it 
is not alone the quality of the light, but to 
a certain extent its quantity, that affects 
the color values. This is explainable on the 
score that the artificial light is weak in some 
colors and must, as a whole, be strengthened 
in order to give sufficient intensity to those 
shades to make them prominent. Yellows, 
for instance, which under ordinary gas or 
incandescent light are almost white, retain 
their true value under a strong and evenly 
diffused light. This theory is substantiated 
by the experience of I. P. Frink, New York 
City, in lighting paintings in the large art 
galleries, and his application of the same 
principles to store window lighting gives 
merchants practically the daylight colors of 
their goods at night. This is especially im- 
portant to dry goods houses, for their win- 
dows are filled with daintily colored dress 
fabrics, which attract attention primarily by 
their colors. Frink's patent window re- 
flector gives a very strong and evenly dif- 
fused light, yet no lamp is in view to dis- 


‘tract the eye by its concentrated brilliancy; 


and under this light color values hold their 
own in a way that is surprising. 


THE ELECTRIC SIGNAL AND BURG- 
LAR ALARM CLOCK is the name of a piece 
of apparatus which on first presentation con- 
veys the idea that the designer had assumed 
that burglars might be expected at a cer- 
tain definite hour and had utilized an alarm 
clock for forestalling them. The clock is 
simply a good time piece, designed to run 
thirty days without rewinding and fitted 
with time contacts and a plug board such 
that any bell wired to it may be rung at 
any predetermined time. It is thus a great 
convenience in hotels for awakening guests 
and announcing trains, in stores and fac- 
tories for announcing the time of taking up 
and leaving work without giving a general 
alarm, and even in private houses for use as 
an alarm clock and announcing the time for 


THE BEST SHOOTING. 


The shooting in Iowa, Minnesota and 
South Dakota this year promises to be very 
good as the rainfall in all these states was 
abundant. The best localities for chicken 
and duck shooting are on and tributary to 
the lines of the Chicago, Milwaukee & St. 
Paul Railway. A copy of a recent publica- 
tion issued by the passenger department of 
that road can be had on application to Geo. 
H. Heafford, General Passenger Agent, 
Chicago, III., and enclosing three cents in 
stamps for postage. 
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the various domestic duties of the day. The 
burglar alarm feature of the clock is simply 
a switchboard by means of which any or all 
of the various bells wired to it may be con- 
nected with the burglar alarm circuit. The 
same switchboard allows any push button to 
be transferred at any time to any bell, the 
clock thus serving as a sort of central ex- 
change for making up any desired push but- 
ton and bell circuit. The apparatus is made 
by the Electric Signal Clock Company, 
Galion, Ohio, for which the Central Blectric 
Company, Chicago, is the Western sales 
agent. 


THE AMERICAN STEEL & WIRE COM- 
PANY'S ELECTRICAL PRODUCTS.—The 
recent financial changes in the iron and 
steel manufacturing industries have been 
so numerous and kaleidoscopic that many 
users of the products of the companies in 
this line of work have not become familiar 
with the new status of the manufacturing 
houses. Contrary to the assumption which 
might be created by its name, the work of 
the American Steel & Wire Company is by 
no means confined to the production of iron 
and steel wires or their products. By the 
absorption of the Washburn & Moen Manu- 
facturing Company the larger organization 
inherited one of the world’s most important 
manufactories of bare and insulated copper 
wires for all electrical purposes. With the 
immense plant at Waukegan, III., only 35 
miles north of Chicago, at which much of 
the copper wire is produced, the American 
company enjoys exceptional facilities for 
catering to the wants of the trade in the 
West, giving as it does the same prestige 
in the western field that is enjoyed by the 
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Washburn-Moen department at Worcester. 
Mass., in Eastern territory. The merging of 
this company into the American Steel and 
Wire Company means simply a further step 
in the progress whereby with unlimited re- 
sources, continued investigation and im- 
provements a still greater superiority is as- 
sured in the production of all forms of elec- 
trical wires, rail bonds, etc. At the Wauke- 
gan plant special attention is given to the 
manufacture of the well-known “Extra 
BB,” BB, and “Steel” telephone and tele- 
graph wires and copper wires for electric 
lighting and street railway plants in all 
their various forms. The company also has 
extended its facilities at Worester for the 
manufacture of its various types of rail 
bonds and its complete line of insulated 
wires. The general offices of the company 
are located in The Rookery,’’ Chicago, 
with branch offices in New York, Worces- 
ter, St. Paul, St. Louis, Cleveland, Denver, 
San Francisco and other cities. 
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Reducing Valves 


ARE THE WORLD’S STANDARD VALVES 


For automatically reducing and absolutely 
maintaining an even steam or air pressure. 


They are adapted for every need and guaranteed 
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THE ELECTRICAL EQUIPMENT OF THE LARGEST SHIP AFLOAT. 


A Description of the Electric Lighting, 
Electric Motor and Telephone Systems 
on the Steamship Oceanic.“ 


By far the largest ship afloat, or now 
building, is the Oceanic“ of the White 
Star Line, which made her first voyage to 
this side during the month of September, 
1899. The electrical equipment of this 
ship is of interest from its connection 
with this prodigy of marine architecture 
alone, and in this case there is added in- 
terest in this country due to the fact that 
the apparatus is of foreign design and 
construction, and exhibits many features 
differing from American practice. The 
following description will aim to bring out 
some of these interesting peculiarities, 
which may serve in the way of suggestions 
to those designing marine equipments in 
this country. . ut kakas Pie 

But little need be said of the ship in eee : 2 *. he 
general, so widespread has been the dis- a va ; s 
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FIG. 2.— ONE OF THE SWITCHBOARDS, SHOW- 
ING THE GROUNDING PLATES ON THE } 
BULKHEAD OVER IT. 


cussion of her main points in the public 
press. With a length over all of 704 feet, 
12 feet more than that of the “Great East- 
ern,“ a displacement of 30,000 tons at 32 
feet draft, and a capacity for 17,000 tons 
of cargo and 410 first class, 300 second 
class and 1000 third class passengers, she 
by far outclasses, in point of magnitude, 
all previously built ships. Her main driv- 
ing equipment is not designed to give her 
the great speed that might be obtained 
with a ship of this size. Indeed, it has 
no greater power (28,000 h. p.) than that 


of some smaller craft, 
FIG. 1.—ONE OF THE GENERATING UNIT3 OF THE “OCEANIC.” to bring her into 5 5 
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FIG 3.—ONE OF THE MAIN SWITCHES. 


morning from her date of sailing with 
schedule regularity. 

The electrical generating plant consists 
of four direct-coupled machines, which are 
mounted aft of the main engines and on 
the intermediate platform, at an elevation 
a few feet below the lower cylinder heads 
of the main engines. This location is far 
superior to that often adopted, viz., lower 
down in the ship and between the main 
shafts, since it is above the water line, 
lighter, more airy and less cramped. The 
four machines are arranged with fore and 
aft shafts in two pairs, one to either side 
of the longitudinal water-tight bulkhead 
which divides the port from the starboard 
engine room. Each unit consists of one 
cross-compound vertical engine of a very 
simple character, the two cranks being 
set 180° apart so that the two piston 
valves, one for each cylinder, can be driv- 
en by a short crosshead, operated by one 
simple eccentric between the cranks. 

Contrary to all American practice, but 


in conformity with English custom, the 


speed control is accomplished by a throt- 
tle, which is in this instance driven by a 
shaft governor. The dynamos have no 
field rheostats whatever, so that the ad- 
justment of the voltage and the division 
of the load when running in parallel must 
be accomplished by varying the speed. 
This is provided for by means of a spring 
connected to the linkage by which the 
shaft governor operates the throttle valve. 
The tension of this spring, which helps 
to balance the centrifugal force of the 
governor weights, can be adjusted by 
means of a screw and hand wheel, there- 
by varying the speed at which the gover- 
nor will open or close the throttle valve. 
This mechanism is shown in Fig. 4. 

The engines take their steam from the 
main boilers through a reducing valve 
which drops the pressure to 100 pounds 
per square inch, and exhaust, when at 
sea, into the main condensers, and when 
in port into the auxiliary condenser. A 
peculiarity of the main engines of the 
„Oceanic“ is the fact that no cylinder oil 
is used and consequently no filters are 
used for removing the accumulations of 
oil from the feed water returning from 
the hot well to the boilers; a practice dif- 
fering from that customary in other ships. 
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On this account the use of cylinder oil 
is not permitted in the engines driving 
the dynamos and it has been found that 
under this condition the governing throt- 
tle valves, which are of the balanced pis- 
ton type, with no packing rings, bind so 
that the governors cannot control the 
speed. For this reason the control of the 
voltage and the division of the load are 
adjusted by hand operation of the stop 
valves of the engines, the load being suffi- 
ciently constant to permit this rather 
primitive method of operation. . 
Each engine is direct coupled to a 60- 
kw. four-pole generator, the general de- 
sign of which can be seen in Fig. 1. 
These machines. differ from American dy- 
namos in several features. They are 
compound-wound, the series turns being 
put on two opposite poles only and over 


FIG. 4.— AN END VIEW OF ONE OF THE EN- 
GINES SHOWING THE GOVERNOR AND ITS 
CONNECTION TO THE THROTTLE. 
the shunt coils, the two other poles being 
wound only with the latter. The exten- 
sion of the lower casting of tue machine, 
which runs out to the bearing at the com- 
mutator end, is slotted, and to this slot 
there can be bolted a tool holder with 
longitudinal and cross feeds, for turning 
down the commutator at any time. The 
armature windings have spiral end con- 
nections, the coils being series connected, 


FIG. 5.— THE CONTROLLER, SWITCH AND MAGNETIC 


BRAKE SWITCH OF THE PROVISION HOIST. 
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and each machine has only two brush 
holders instead of the four which might 
be used on four-pole machines. 

One of the most interesting parts of the 
equipment is the pair of switchboards, one 
in each engine room, a view of one of 
which appears in Fig. 2. The central 
and main instrument on each board is a 
voltmeter with scale reading only from 
80 to 120 volts; the normal voltage of 
supply at which the lamps are rated be- 
ing exactly 100 volts. Flanking the volt- 
meter on each side is an ammeter, one 
for each generator, beside which may be 
seen the main fuses, under glass covers, 
the lower part of the board being occu- 
pied by the main and feeder switches. The 
general scheme of the board may be de- 
scribed as follows: 

There are two sets of bus bars, one for 
the lighting circuits and one for the pow- 
er circuits, there being two bus bars in 
each set, one positive and one equalizer, 
there being no negative bus bar whatever 
on the boards. This is due to the fact 
that the hull of the ship is depended upon 
for a return circuit on the negative side 
of the system. The negative lead of each 
dynamo is carried to the switchboard and 
there through an ammeter and single-pole 
fuse, from which a cable two or three 
feet long leads off above the board to a 
circular contact plate about nine inches in 
diameter, bolted directly to the bulkhead, 
against which the switchboard is set. It 
is notable that there is no space behind 
the switchboard to get at bus bars or 
other connections, the board being fixed 
close to the bulkhead, all cables leaving 
from the front so that the necessity of 
getting behind the board is removed. 

The main switches are of a peculiar 
type, shown in detail in Fig. 3. The main 
circuit on the positive side is carried 
through a vertical piece in the center of 
the switch fitted with multiple knives 
on each end designed to engage suitable 
jaws. This piece is rotated on a hori- 
zontal pivot at its center by means of 
a toggle action operated by the handle. 
On the upper part of the movable part 
of the switch is a U-shaped contact which 
closes the equalizer circuit. There are two 
such switches for each generator, one 
connecting with the power and the other 
with the light bus bars, instead of the 
double-throw switch which would be used 
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Warrestress 


FIG. 6.—ONE OF THE DISTRIBUTING 
PANELS. 
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FIG. 7.—A VIEW IN THE WHEEL-HOUSE SHOWING THE SIGNAL INDICATOR, THE SIGNAL LIGUT 
AND TELEGRAPH CIRCUIT PANEL WITH TTS THROW-OVER SWITCH FROM A PORT TO A 
STARBOARD FEEDER, AND THE CASE CONTAINING THE AUTOMATIO WHISTLE APPARATUS, 


in this country. On this account a bus- 
junction switch is unnecessary. The par- 
allel working of the two switchboards, 
however, requires bus-junction cables, four 
in number, for the power and light equal- 
izer and positive buses. The ends of these 
four cables entering the front of the board, 
two on each side, may be plainly seen in 
the illustration of the board, Fig. 2. The 
cables terminate in links by which they 
may be disconnected in case it is desired 
to dismantle one switchboard while the 
other is in operation. 

All the feeder switches are, of course, 
single-pole, since the wiring throughout 
the ship is purely single-pole, every lamp, 
motor or other current-consuming device 
being connected directly to the ship’s 
plating for a return circuit. The feeder 
switches are, as the illustration shows, of 
the same type as the main switches, but 
on a smaller scale. Immediately below 
them are the fuses and the name plate 
over each switch specifies not only the 
cross section of the copper in that feeder 
but the proper size of fuse. The fuses 
are of tinned copper cables, made up in 
all cases of wire No. 33 English standard 
wire gage, different capacities being ob- 
tained by varying the number of strands 
in the cable or the number of cables be- 
tween the fuse terminals. For instance, 
one plate specifies 5 strands, another 9, 
another 20 and still another 40. Circuits 
requiring more current than can be sup- 
plied by a 40-strand cable have two or 
more cables in parallel. Similarly the 
main fuses are specified on their accom- 
panying name plates, each fuse consist- 
ing of two strips of tinned copper, each 
1 inch x .013 inch in cross section (the 
rated current of each dynamo being 600 
amperes), the two strips laid together be- 
tween the bolted contacts. The switch- 
board attendant is protected from the vi- 
olent blowing of the main fuse by a heavy 
cover of plate glass placed over it and 
swiveled so that it can be readily turned 
back. 

The load carried by this generating 
plant consists of some 2000 incandescent 
lights, a dozen motors driving ventilat- 
ing fans and some 200 electric heaters in 
the first-cabin state rooms, besides vari- 
ous electric cooking devices, such as grills 
in the kitchens, water heaters in the bath 


rooms and numerous small motors scat- 
tered about for operating such loads as a 
provision hoist, the spits in a roasting 
oven, a power-driven rotary hairbrush 
in the barber shop and other minor appa- 
ratus. Some of the special applications 
of the current call for apparatus of Amer- 
ican manufacture. The controller of the 
motor-driven winch of the provision hoist, 
shown in Fig. 5, was made by the 
Crocker-Wheeler Electric Company and 
the electric heaters scattered throughout 
the state rooms are those of the American 
Electric Heating Corporation. 

The current is carried throughout the 
ship in what are known abroad as lead- 
covered and armor-clad cables, the term 
armor-clad signifying a wrapping of steel 
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wire similar to that used on submarine 
cables. This does away with the neces- 
sity of either molding or iron-armored 
conduits, making the installation of the 
wiring a comparatively simple and cheap 
undertaking. | 

The main feeders run to branch boxes 
like that shown in Fig. 6, containing 
snap switches and porcelain removable 
fuse holders from which single-conductor 
branch cables run from lamp to lamp, the 
socket shell of each lamp, which forms 
one contact with the base, being grounded 
by its support upon the plating or fram- 
ing of the ship. 

The telephonic equipment of the vessel 
is of the heavy, substantial type adopted 
in the British Navy. On the bridge imme- 
diately forward of the wheel house and 
protected from the weather by a roof and 
front wall are the engine-room telegraphs 
and four telephone instruments. A view 
of two of these, mounted between the win- 
dows ol the wheel house, is shown in 
Fig. 8. The instrument proper consists 
of a heavy, cast-iron box with two open- 
ings, normally closed by a rotating cover. 


By moving this to the open position the 


proper connections of a microphone and 
telephone receiver are made. The upper 
opening communicates with the receiver 
and the lower with the transmitter. One 
of these four instruments communicates 
with each engine room, one with the after 
docking bridge and the other can be con- 
nected by means of the switch shown 
just below it in the illustration to either 


FIG. 8.— TWO TELEPHONES ON THE BRIDGE, ONE CLOSED AND ONE OPENED. 
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the forecastle head or the crow’s nest, 
these two points being so far distant from 
the bridge on this mammoth ship that 
telephonic connection with them is neces- 
sary. The same illustration shows the 
operating handle of the electrically con- 
trolled whistle which also is fitted with 
the American made apparatus of the Sig- 
nal & Control Company of Brooklyn for 
blowing the whistle either by hand or auto- 
matically at prover intervals in case of fog. 

Within the wheel house is still another 
piece of American apparatus, viz.: the 
Russell-See electric indicator (made by 
the Wm. Porter’s Sons Company) for giv- 
ing visible and audible warning in case 
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any one of four main lights is extin- 
guished, these four lights being the star- 
board and port side lights and the stern 
and masthead lights. 

The electrical equipment of the ship 
was built by W. H. Allen, Son & Co., Lon- 
don and Bedford, England, and is in 
charge of Mr. R. J. Thomas, chief elec- 
triclan, to whom thanks are due for the 
information given above. 

The most forcible impression conveyed 
by an inspection of the steamship “Ocean- 
ic” is one of solidity, reliability and dura- 
bility, features that characterize her elec- 
trical equipment, as well as her construc- 
tion throughout. 


An Electric Railway in Central America. 


BY DAN WELLS CASEMENT, 


In San José, Costa Rica, during the 
month of April, 1899, the first electric 
railroad in Central America was opened 
for regular service. San José, a city of 
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long, but will probably soon be extended 
to one or two of the suburban towns. 
There are four cars, each equipped with 
two G. E. 58 motors, controllers and elec- 
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kw. 2200-volt monocyclic alternator, sup- 
plying the remaining incandescent lights 
and an arc light plant at the east end of 
the city with two T. H. arc machines 
which supplied the remaining street 
lights. 

The new company has enlarged the An- 
onas plant and made of it the principal 
station which now supplies power for the 
tramway and a large portion of the in- 
candescent and arc lights. The old water 
power at this plant was no more than 
sufficient to operate the old equipment so 
it was necessary to use another stream, 
which is considerably larger than the old 
one but its head is only 90 ft., while the 
head of the old power is 180 ft. The old 
stream, The Maria Aguilar, is brought to 
the power house through a 36-in. flume, 
500 ft. in length, and has an estimated 
capacity of 270 h.p. The water from the 
Rio Tiribi is carried through a long ditch 
to a small reservoir and thence to the tur- 
bine through a 56-in. pipe, 500 ft. long. 

The two Westinghouse alternators have 
been removed, the building has been 
lengthened and a 450-h. p. turbine on one 


THE TURBINE, GENERATORS AND SWITCHBOARD OF THE ANONAS PLANT. 


about thirty thousand inhabitants, is the 
capital of Costa Rica, and one of the most 
progressive cities in Central America. 
There is an abundance of water power 
throughout the whole of Costa Rica and 
for a number of years the principal cities 
have had electric lights, both arc and in- 
candescent, the current being generated 
by water power. 

Within the last year the Costa Rica 
Electric Light and Traction Company, 
Limited, has taken in the three plants at 
San José besides one in Cartago, and has 
replaced many of the old machines and 
instruments and added machinery of suit- 
able capacity to operate the railway. The 
tramway is, at present, about three miles 


tric brakes. The grades are quite heavy, 
maximum 7 per cent., and the cars, espe- 
cially on Sundays, are generally heavily 
loaded, but as yet not a single motor has 
been burnt out. 

When taken hold of by the Costa Rica 
Electric Light and Traction Company, 
Limited, the following three plants were 
in operation in San José: the Anonas 
plant, about three miles from the city, 
which contained two 55-kw. Westing- 
house single-phase alternators supplying 
part of the incandescent light, and one 
Wood 100-light arc machine, supplying 
part of the street lights; the Rio Torres 
plant, situated on a river at the north end 
of the city, with one General Electric 75- 


shaft with two 300-kw. three-phase Gen- 
eral Electric generators has been installed. 
The turbine was built by the James Leffel 
Company and is controlled by a Lombard 
water wheel governor. The generators 
are coupled to the turbine by means of 
Hill friction clutches, and either is large 
enough to operate the tramway and the 
incandescent lights at the same time. The 
75-kw. three-phase generator, originally 
at the Torres plant, but now direct belted 
to one of the old Pelton wheels at Anonas, 
takes care of the incandescent load after 
midnight when the tramway is shut down 
and but a small portion of the lights are 
in circuit. A new No. 9 Brush arc dyna- 
mo of 125 lights capacity, 1200 c.p. each, 
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has been installed at this plant in place 
of the Wood machine which has been re- 
moved to the Torres station and is held in 
reserve. The switchboard of blue Vermont 
marble is made up of six panels, three 
machine panels, two feeder and one exciter 
panel. The two feeder panels are for the 
tramway and incandescent light service. 
respectively. One panel controls the two 
exciters; these are of 12% kw. each, one 
being belted to the main turbine and the 
other to the double Pelton wheel which 
drives the 75-kw. alternator. With this 
switchboard any possible combination be- 
tween machines and lines can be made. 
The arc machine is also provided with a 
plug board for controlling the arc light 
circuits. 

The three-phase current from the An- 
onas plant is transmitted to the Rio Tor- 
res Station at 2200 volts by three No. 1 
mains, where it is led without transforma- 
tion direct through the switchboard to the 
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already in operation. The Wood arc ma- 
chine, now installed at this plant is direct 
belted to a double Pelton wheel designed 
to develop 50 h.p. under a head of 58 ft. 
The water for this wheel is taken from the 
Torres River, a considerable distance 
above the plant, and, like most of the 
water powers near San José, is used in 
the coffee curing establishments before 
reaching the reservoir from which the tur- 
bine is supplied. 

Over the machines in the illustration of 
the motor-generator on this page, there 
may be seen supported from the ceiling a 
special form of tachometer. This is belted 
to the shaft of the machine below it. Ow- 
ing to the fact that the motor is of the 
synchronous type, this tachometer indi- 
cates a speed exactly proportional to that 
of the generators. It is provided with 
contacts wired to an alarm apparatus in- 
tended to give audible indication should 
the speed of the generators rise or fall to 
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José was originally supplied to the build- 
ings from a large number of small trans- 
formers at 52.volts. These transformers 
have all been changed and now 104 volts 
are used. In the principal part of the city 
all buildings are supplied from three- 
phase secondary mains. These mains are 
connected at frequent intervals to 7.5-kw. 
transformers, which transform the cur- 
rent from 2200 to 104 volts. 

The main line of the tramway is from 
the Costa Rica Railway Station, through 
the central part of the town to the Sabana, 
a large tract of public land on the west- 
ern outskirts of the city, and used as a 
park. There are also two short branches, 
one to the cemetery and one to the Houses 
of Correction. All track through the city 
is laid with 72-lb. girder rails on steel ties. 
Outside of the city 58-Ib. T rails with 
hard wood ties are used. The rail joints 
are special 36 in., 6-hole, bonded with At- 
kinson 0000 safety rail bonds. All poles 
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synchronous motors of the motor-gener- 
ator sets. Each of these sets is made up 
of a three-phase synchronous motor of 
100 kw. direct- connected to an 85-kw. 
direct- current generator on the same base. 
This generator furnishes direct current to 
the railway at 550 volts and also excites 
the synchronous motor. The switchboard 
at this station is at present a five-panel 
board. The railway generator panels are 
of the customary type with a large Weston 
station voltmeter swung to the side, and 
each is provided with a magnetic blow- 
out circuit breaker at the top of the panel. 
The synchronous motor panels are similar 
to the machine panels at the main plant, 
being equipped with Thomson alternating 
voltmeter and three ammeters, quick 
break main switch, fuses, fleld rheostat 
and exciter switch. The fifth panel is one 
on which is mounted a synchronizing de- 
vice and a special switch for starting 
either of the motor-generator sets from 
the direct-current side when the other is 


such an extent as to require the attention 
of the attendant to the machines in the 
sub-station. 

The old arc lighting plant is not of suf- 
ficient interest to deserve description, ex- 
cept that it was the first plant in the 
country and has been in operation seven 
years. Originally, this plant contained 
two Thomson-Houston dynamos, one of 50 
and the other of 30 lights capacity. All 
arc lights are of 1200 c.p. 6.6 amperes. 
The power at this station is derived from 
a double Pelton wheel under a head of 50 ft. 

The Cartago plant, operated by the same 
company, is situated at Cartago, a town 
of about 8,000 inhabitants and the original 
capital of Costa Rica. This plant contains 
the T.-H. 30-light arc machine, originally 
in the San José arc station, one Westing- 
house 60-light arc machine and one of the 
Westinghouse single-phase alternators, 
originally at the Anonas plant. All these 
machines are belted to Pelton wheels. 

The incandescent light current in San 


are of iron and the overhead construction 
is supported from flexible brackets. The 
trolley wire is No. 0, fed at frequent inter- 
vals from a No. 00 feeder. 

The opening of the tramway excited 
great interest among the natives, a great 
part of whom had never seen an electric 
railway, and now they regard as indispen- 
sable what a few months ago did not exist 
to them. They are very fond of riding 
and a large number ride on the tramway, 
as they have for years on the railway, 
merely for amusement. 

The Costa Rica Electric Light and Trac- 
tion Company, Ltd., is an English com- 
pany, and was promoted and organized 
through the energy of Mr. Minor C. Keith, 
who was the builder of the Costa Rica 
Railroad, and to whom the country is in- 
debted for much of its development. 

It is to Mr. H. T. Purdy, of the General 
Electric Company of the U. S. A., the 
manager of the company, that I am in- 
debted for the detalls of the equipment. 
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The Electrical Illumination in San Francisco. 


BY CLARENCE L. CORY. 


The electrical illumination in San Fran- 
cisco, in connection with the reception to 
the First California Regiment on its re- 
turn from the Philippine Islands, was in 
many respects the most extensive illumi- 
nation ever arranged for temporary use. 
On the two evenings of the illumination 
the business portion of the city seemed a 
vast exposition; the many colored incan- 
descent lights along the main streets and 
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the newspaper offices. The private elec- 
trical displays were numerous and exten- 
sive; many of them operated entirely 
from isolated plants. The City of Stock- 
ton installed a 500-light plant, complete, 
in San Francisco, solely for the occasion 
to operate the lights used in its display. 
This was necessary, because the great de- 
mand just at this time for lamps and elec- 
trical energy made it impossible to carry 
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FIG. 1.—THE CONNECTIONS OF THE UNDERGROUND AND OVERHEAD MAINS AND THE 
ARRANGEMENTS OF SWITCHES. 


on the principal public buildings remind- 
ing one of the electrical illuminations at 
the World’s Fair. The Citizens’ Commit- 
tee arranged and planned the public illu- 
mination, and its efforts were ably sec- 
onded by many large business firms and 


out the scheme, using power from the San 
Francisco stations. 

For the general illumination 9630 six- 
teen c. p. lamps and two 75-ampere search- 
lights were installed and operated from 
the central station of the San Francisco 
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Gas & Electric Company. This is a three- 
wire 110-volt, direct- current system, with 
an auxiliary storage battery. In addition 
to these lights between one and two thou- 
sand lamps were also operated from this 
station for private displays. This large 
additional load was met by the station 
men very successfully, as the load upon 
the plant during the Christmas holidays 
has been even greater than it was at this 
time. The maximum amperes during the 
illumination was 23,400, while in Decem- 
ber of last year the load was 26,000 am- 
peres. 

The illumination of Market Street from 
Eighth Street to the Ferry building, a 
distance of two miles, was, in many re- 
spects, the most interesting. Incandes- 
cent lamps were strung across the street, 
24 in a row; these strings of lamps being 
spaced 50 feet apart along the street. At 
the intersection of cross streets the row 
of lights were elevated in the center, and 
these suspended rows contrasted beauti- 
fully with the strings across the street. 
Four thousand six hundred lamps were 
used in this way along Market Street, and 
the scheme of connecting in the different 
sections is shown in Fig. 1. Underground 
three-wire mains extend along Market 
Street, the feeders coming in at cross 
streets. Electric light and telephone poles, 
however, extend the entire length, and 
upon these were strung three No. 6 B. & S. 
copper wires. The different sections of 
lights were connected in on these wires, 
as shown, service switches being placed 
where needed on the poles. The section 
of lamps marked A is controlled by switch 
A; the section of lights in each case being 
designated with the same letter as the 
switches. Either switch marked D controls 
both sections of lights, D and D. It will 
be noticed that the underground neutral 
is directly connected with the over-head 
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FIG. 8.—THZ TOWER OF THE FERRY 
BUILDING. 
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neutral, the lamps placed in on each side 
giving a perfect balance to the system. 

In each string of 24 lights a fuse was 
placed, the fuse block in many cases being 
simply a small piece of wood in which 
were inserted two ordinary wood screws. 
The fuse wire was stretched between these 
two screws and connections made to the 
No. 14 B. & S. bare copper wire, to which 
the lamp receptacles were connected. As 
enough receptacles could not be obtaineu 
in the short time allowable, 5000 wooden 
sockets were made for this work and in 
no case failed to give satisfactory service. 
In this planning it was, of course, well 
understood that rain at this season was 
practically impossible, but the dense fog 
which was experienced during the instal- 
lation did not interfere in the least with 
the operation of the lights. For tempo- 
rary work, finished in such a short time, 
the results were very good; not more than 
twenty-five lamps, out of the entire num- 
ber installed, failed. The illustration at 
the head of page 506 is a photograph giv- 
ing an idea of the effect of the streamers 
of lights across the street. 

On the tower of the Ferry building 2088 
lamps were used. This building just at 
the foot of Market Street is shown in Fig. 
3. From the bay the tower was the only 
portion of the illumination to be seen, 
while looking down Market Street the 
tower was the culmination of the street 
lighting, producing a splendid effect. The 
interior of the Ferry building was lighted 
from the plant of the Mutual Electric 
Company, the beautiful artistic effect of 
the lighting of the east nave being shown 
in Fig. 4. 

On the dome and upper columns of the 
City Hall 3000 lights were installed. The 
great height of the dome and its elevation 
near Eighth Street made it the most con- 
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spicuous building of the illumination. Fig. 
5 gives a good idea of the form of the 
building and the arrangement of the 
lights. 

The most extensive as well as the most 
beautiful private display was the Exami- 
ner” building. Three thousand lights 
were used, operated from the isolated 


plant in the building. Red, white and blue. 


incandescent lamps were used with beau- 
tiful effect, the entire scheme being most 
admirably planned. All of the construc- 
tion work and wiring in connection with 
this display was done in the very best 
manner possible, and could have been 
used for an indefinite length of time 
— . ü4ü¹ü— e 
THE ADVANTAGES OF LONG FILAMENTS 
IN INCANDESCENT LAMPS. 


When it was recognized by Edison and 
his co-workers some twenty years ago that 
the incandescent lamp was not suited for 
series work, but should be run on multi- 
ple constant-potential circuits, it was at 
once seen that these constant-potential 
circuits should be of as high a voltage 
as lamp construction would permit in or- 
der to make possible the distribution of 
the current over any reasonable distance 
from the dynamos. After considerable 
experimenting it was found possible to 
make lamps of a resistance high enough 
to withstand 100 volts, and this, with a 
margin of a few volts for full measure, 
making it 110 volts, came to be the stand- 
ard recognized pressure of incandescent 
circuits. 

During the twenty years since that 
time the incandescent lamp has been the 
object of as elaborate investigation and 
experimentation as any other one product 
of the mechanical arts, an enormous 
amount of time, money and labor having 


FIG. 4.—A VIEW OF THE INTERIOR OF THE FERRY BUILDING AT THE FOOT OF 
MARKET ST., SAN FRANCISCO, 


FIG. 5 —8AN FRANCISCO CITY HALL, SHOWINE 
THK LIGHTING OF THE DOME AND COLUMNS 


been spent in its development, and with 
no mean results; but even at the present 
day, although lamps can be made for 230 
volts, difficulties are encountered in mak- 
ing as good a lamp for the original stand- 
ard pressure of 110 volts as can be made 
for lower pressure. 

One of the difficulties in the way of rais- 
ing the voltage of incandescent lamps may 
be illustrated as follows: Assuming that 
the lamp is to be of 16 c. p. and of 3.5 
watts per candle, its total consumption of 
power will be 16x3.5, or 56 watts. If 
burned on a circuit of about 56 volts this 
power will require 1 ampere and the re- 
sistance of the lamp filament will have tc 
be about 56 ohms. If, however, it is to 
burn on a circuit of 112 volts the power 
can only be kept down to 56 watts by cut- 
ting down the current to % ampere and 
the resistance of the lamp will have to 
be raised to 224 ohms. Thus it will be 
seen that doubling the voltage increases 
the necessary resistance 4 times; which 
is in accordance with a general law of 
purely resistive apparatus that the resist- 
ance must be varied as the square of the 
pressure to maintain the absorbed power 
constant. If the lamp is designed for a 
220-volt circuit the current will have to be 
reduced to about & of an ampere and the 
resistance will have to be raised to the 
extremely high value of practically 900 
ohms to give the same economy of cur- 
rent. As the resistance of the carbon 
falls with increased temperature, the re- 
sistance cold is practically twice this, or, 
in the last case, 1,800 ohms. 

The only way to obtain the high resist- 
ances of from 200 to 300 ohms necessary 
for lamps of 100 to 120-volt circuits is by 
using either a material of high specific 
resistance or of great length and fine di- 
ameter. Extended experiments in the di- 
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rection of finding a suitable material of 
high specific resistance by means of incor- 
porating more highly resistive substances 
with carbon, or otherwise, have uniformly 
proven in vain, the only material as yet 
found available being carbon in two of 
its allotropic forms. One of these is a 
variety similar to very dense charcoal, and 
formed by the carbonization of the origi- 
nal cellulose thread of which practically 
all filaments nowadays are made. This 
form is known by lamp makers as base“ 
carbon. The other is a form of carbor 
closely resembling ordinary graphite. 

All lamp filaments must contain as a 
foundation a central core of the former, or 
“base” carbon, filaments constituted whol- 
ly of graphite being impossible to make, 
since the graphite can only be obtained in 
the filament form by depositing it upon 
a skeleton structure of base“ carbon. 
This deposition is done by means of what 
is called the flashing! or “treating” proc- 
ess. The carbonized cellulose thread is 
raised to high incandescence by electric 
current in a chamber through which is 
passed a current of gasolene vapor. The 
white-hot filament decomposes the hydro- 
carbon vapor, depositing the carbon as 
graphite upon its surface. 

The “base” carbon has about six times 
the specific resistance of the graphitic 
carbon, so that filaments consisting wholly 
or largely of the former can be made 
much shorter and thicker for the same 
resistance than those containing a great- 
er percentage of graphite. Unfortunately, 
however, the “base” carbon is much poor- 
er in the qualities of economical light 
emission and life. This is not due, as 
many suppose, to any difference between 
the light-giving powers of graphite and 
charcoal; in fact it is generally admitted 
that all substances, no matter what their 
color, white, gray or black, shine with the 
same intensity when raised to the same 
temperature of incandesence. But the 
graphite glves to the surface of the carbon a 
gray, metallic, steel-like appearance which 
can be plainly seen in all new lamps, and 
this gray surface, in conformity with a 
general law of physics, radiates much less 
heat when raised to a given temperature 
than does a dead black or sooty surface 
such as that of the “base” carbon or 
that of an old lamp in which the surface 
of the graphite may have been reduced 
to the charcoal form. A filament there- 
fore with a metallic gray surface requires 
less energy to supply this heat waste and 
raise it to the proper temperature of in-. 
candescence, such as for example as to 
radiate one candle power for every 3½ 
watts supplied, hence the superiority of 
the graphite for the economical emission 
of light. 

Another superiority of the flashed or 
treated filament is mechanical. The graph- 
ite tube or sleeve which surrounds the 
“base” carbon is more dense and stiff than 
its central core, and hence holds the fila- 
ment more rigidly against vibrations 
which tend to throw it against the glass. 
and also prevents it from sagging when the 
lamp is burned in a horizontal position. 
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The graphite tube, deposited as it is ata 
high temperature, is a good resistant of 
the disintegrating effects of heat, and 
maintains the filament probably after the 
core of “base” carbon within it is broken 
down, thus greatly prolonging the life. 

As stated above, the graphite is a good 
conductor of electricity as compared with 
“base” carbon, and hence if much of the 
cross section of the filament is graphitio 
the diameter of the whole will have to be 
small and the length great in order to 
obtain the necessary 200 or 300 ohms. The 
greater the amount of graphite and the less 
the amount of “base” carbon the better is 
the lamp for reasons pointed outabove, and 
the general rule may be laid down that 
for a given voltage a lamp with a long 
filament is better than a lamp with a short 
filament, provided—and this is an impor- 
tant provision—the long filament is prop- 
erly supported. 

From the inception of the industry until 
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a few years ago most incandescent lamps 
had filaments of the plain loop or horse- 
shoe type, such as is shown in Fig. 1 of 
the accompanying cut. The filaments were 
thick and short, and little or no treat- 
ment was employed. As the superiority 
of the longer type became apparent the 
filament was given a loop or coil which 
allowed its length to be increased with- 
out enlarging the bulb, and its percentage 
of graphitic low-resistance carbon to be 
increased with it, so that this filament 
took the familiar form shown in Fig. 2. 
A variation upon it was the addition of 
more turns in the coil. 

While this form is still made, it is large- 
ly giving way to another type developed 
by increasing the diameter of the coil and 
anchoring its lowermost point as illus- 
trated in Fig. 3, this being known as the 
oval anchored type. This allows a further 
increase of the length and percentage of 
low-resistance graphite and is made in 
spite of several disadvantages. One of 
these is the impossibility of practicably 
anchoring the filament during the process 
of flashing so that unsupported this proc- 
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ess cannot be carried on at as high a 
heat as is desirable without badly warp- 
ing the filament. The graphite deposited 
is more dense and stable with the higher 
temperatures of flashing which cannot be 
obtained on the oval anchored filament. 
The cement used at the anchored point 
also causes trouble. This point being dis- 
tant from the glass supporting the anchor 
wire and being heated in two directions 
and cooled in only one rises to a high 
heat, throwing off gases within the bulb 
which combine with the carbon on the 
surface of the filament to darken the lat- 
ter, thereby tending to spoil the metallic 
gray finish which gives the lamp a high 
efficiency by reducing the amount of en- 
ergy necessary to maintain the filament 
at the proper temperature as pointed out 
above. In spite of these faults, however, 
the perfected oval anchored type is far 
superior to its predecessors, solely be- 
cause a greater proportion of the fila- 
ment’s bulk is of the purer, denser form 
of carbon. 

A further step in the support of long 
filaments is taken by making the filament 
in two pieces connected in series with each 
other as shown in Fig. 4, which illustrates 
what is commonly known as the double 
filament type. This double filament con- 
sists practically of two 8-c.p. 50 to 60- 
volt filaments connected in series with 
each other by means of a short piece of 
wire bedded in the glass and cemented at 
its two ends respectively to one end of 
each filament. In this lamp there is no 
oval coil to twist out of shape and short 
circuit on itself. The loop shape of the 
two filaments allows the deposit of graph- 
itic carbon to be made at a higher tem- 
perature, making it dense and hard and 
durable. 

For high voltage lamps, that is, those 
intended for 200 to 240-volt circuits, me- 
chanical , difficulties of course arise in 
making and supporting filaments of twice 
the length and half the cross section of 
those for 100 to 120-volt lamps. The re- 
sult is that comparatively little or no 
“treatment” can be applied to such fila- 
ments without making their resistance 
too small, which accounts for their fail- 
ure to equal 100 to 120-volt lamps in the 
qualities of efficiency and longevity. 
Still other expedients of support have to 
be used with these high voltage filaments 
such for example as anchoring two 
points, etc. 

An idea of the proportions of graphitic 
to “base” carbon in modern 3.1-watt, 16- 
c.p., 100-volt lamps can be gained from the 
fact that lamps of the oval anchored type 
are treated down to approximately 1/3 of 
the original resistance of the base of the 
filament while those of the double fila- 
ment type are treated down to less than 4 
of the original resistance, this reduction 
being accomplished by depositing a tube 
or sleeve of graphitic carbon with a thick- 
ness of about 1/10 of the diameter of the 
finished filament, thus making about 1/3 
of its cross section graphite, the inside 4/5 
diameter or 2/3 cross section being base“ 
carbon. 
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SWITCHBOARD CONNECTIONS AND SYN- 
CHRONIZING ARRANGEMENTS FOR 
POLYPHASE GENERATORS. 


In the wiring of the generator panels 
of switchboards handling polyphase alter- 
nators there is an innumerable number of 
possible combinations of the voltmeters, 
instrument transformers and plug recep- 
tacles and lamps to measure the voltage 
of the various phases, synchronize the 
several machines and detect grounds. In 
the early days of polyphase apparatus 
each individual plant had its own scheme 
of connections, and, unfortunately, even 
now each house manufacturing polyphase 
machinery not only differs from the oth- 
ers in this regard, but has itself several 
different schemes of connections. Every 
dynamo tender in a polyphase plant 
should be able to trace the circuits of his 
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transformers in all cases, while with the 
latter the instruments may be connected 
directly to the machine terminals and 
bus bars. 

Fig. 1 shows the general scheme of con- 
nections of high tension two-phase 4-wire 
generators, connected for running in par- 
allel. But one set of bus bars is shown, 
the added arrangements necessary for two 
sets of buses being easily worked out for 
any individual case. The machine ter- 
minals are connected through four fuses 
and a four-pole switch to the buses, there 
being an ammeter in one leg of each 
phase. Branching from the two terminals 
of phase B of each machine are wires 
leading up to a small switchboard trans- 
former. This transformer in each case 
feeds a pilot lamp for that machine and 
leads run from it to a voltmeter recepta- 
cle and to the synchronizing apparatus. 
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FIG. l. — THE CIRCUITS OF TWO HIGH TENSION, TWO-PHASE GENERATORS. 


switchboard and understand the purpose 
of each wire and connection so as to be 
able to trace trouble when it occurs or 
renew or replace the wiring when it be- 
comes deranged. The following descrip- 
tion of several arrangements used by the 
Westinghouse Electric & Manufacturing 
Company may help attendants in sta- 
tions using Westinghouse apparatus to 
understand the circuits of their boards. 
Various different schemes of wiring 
have necessarily to be used for different 
types of generating machinery. Two- 
phase boards must differ from three- 
phase boards as the number of bus bars 
is different, as well as the number of 
phases to which the voltmeter must be 
thrown. Boards for high tension circuits 


must differ from those for low tension 
circuits, as the former require instrument 


Taking up the former instrument first, 
the connections made when the plug is in 
the receptacle are shown in that of ma- 
chine No. 2. One side of the secondary 
of the switchboard transformer is con- 
nected to one of the voltmeter bus bars 
and the other side to the other, throwing 
the voltmeter at the right hand side of 
the diagram on to the secondary of the 
switchboard transformer connected with 
phase B of machine No. 2. By pulling out 
the plug and inserting it in the right hand 
four sockets of the receptacle on the panel 
of machine No. 1 the voltage of phase B 
of that machine will be measured. By 
moving it over to the left hand four sock- 
ets of the same receptacle connections are 
made between the voltmeter bus bars and 
the secondary of a small transformer, 
whose primary is connected across the 
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bus bars of phase A. In this way the 
voltage of that phase upon the bus bars 
may be measured at any time. 

The synchronizing is done by means of 
the usual lamps, one on the panel of each 
machine, and synchronizing plugs, one for 
each machine. By inserting the plugs on 
the panels of both machines Nos. 1 and 
2 it is readily seen that the secondaries 
of the switchboard transformers for these 
two panels are placed in series with each 
other through the two synchronizing 
lamps and the synchronizing bus bars. 
This gives the lamps the usual beats 
while the machines are out of step, and 
steady conditions of glow or darkness 
when the machines are in synchronism 
and in proper phase relation. With any 
number of machines connected in the 
same way to the same synchronizer bus 
bars any two can be synchronized by in- 
serting the proper plugs. This can be 
done while the same transformers that 
feed the synchronizing lamps are simul- 
taneously lighting the pilot lamps and at 
the same time any one of them may be 
connected to the voltmeter. 

To the left of the diagram is shown the 
main voltmeter, which is usually sup- 
ported on a swinging bracket, and the 
ground detecting apparatus. This volt- 
meter and ground detector lamp are con- 
nected across txe secondary of a switch- 
board transformer, the primary terminals 
of which go respectively to the middle 
terminal of a two-way push button and 
to the center point of a four-way ground 
detector receptacle. This receptacle is so 
built that the plug which fits it may con- 
nect the center point with any one of the 
four points grouped around it, these four 
points being respectively wired to the 
four bus bars. By placing the plug be- 
tween the center point and that con- 
nected with A,, for example, and depres- 
ing the ground detector push button, the 
primary of the transformer is connected 
between bus bar A, and the ground. If 
A, is grounded the ground detector lamp 
will light and the main voltmeter will 
show the pressure between A, and the 
ground. Similarly each of the buses can 
be tested for grounds by revolving the 
plug in the ground detector receptacle 
from one to another of the four points. 

Normally, this plug is left in the upper 
right hand point, which is distinguished 
on the switchboard by a red fibre ring. 
In this position one terminal of the trans- 
former primary is connected to B,, the 
other terminal being connected through 
the back contact of the push button with 
B,. In this condition the transformer 
and the main voltmeter are properly con- 
nected to measure the pressure of phase 
B on the bus bars, which measurement 
may be checked at any time by means of 
the other voltmeter through one of the 
voltmeter receptacles. The ground detec- 
tor lamp under this condition becomes a 
bus bar pilot lamp for phase B. 

The dotted connections which join the 
secondary of this transformer through a 
synchronizing lamp and plug with the 
synchronizer bus bars are for use in case 
there is another source of supply of cur- 
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rent to the same bus bars, as from an- 
other or auxiliary station. In this case 
the transformer of the main voltmeter be- 
comes a synchronizing transformer for 
the bus bars, so that they can be syn- 
chronized with any of the machines. 
When there is no auxiliary source of cur- 
rent this arrangement is not necessary, 
as one machine can be synchronized with 
another through their respective switch- 
board transformers without regard to the 
bus bars. 

The arrangement for three-phase gener- 
ators is materially different from this and 
is shown in Fig. 2. Here each machine 
is connected with the three buses through 
three fuses, a three-pole switch and three 
ammeters, one in each leg, to indicate any 
unbalancing of the load. From two of 
the terminals, A and B, of each machine 
between the fuses and the main switch 
there are tapped off two wires to the pri- 
mary of a switchboard transformer. The 
secondary of this transformer, as before, 
feeds a pilot lamp and is connected to 
synchronizing plugs and voltmeter recep- 
tacles. One side of the secondary of each 
of these switchboard transformers is con- 
nected to a common bus or lead which 
may be distinguished on the diagram as 
wire No. 3, which also leads to one ter- 
minal of the secondary of another switch- 
board transformer shown at the right 
hand side of the diagram, the primary of 
which is connected to bus bars B and C 
The other side of the secondary of this 
transformer is connected with wire No. 
2, which runs to all the voltmeter recep- 
tacles. 

The arrangement is a highly ingenious 
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to explain and must be studied out by 

each reader for himself. An idea of its 

operation may be given as follows: 
When the voltmeter plug is in the right 
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2 whether that machine is connected to 
the main bus bars or not. By lifting out 


the voltmeter plug and inserting it in the 
other or left hand four sockets of the 
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hand four sockets of the receptacle on the 
panel of machine No. 2 (as it is shown in 
the diagram) the voltmeter bus bar No. 4 
is connected to the right hand terminal of 
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one which allows the voltmeter by mere- 
ly moving the voltmeter plug from one 
to another of the points of one receptacle, 
to measure the voltage across any one 
of the three phases. The way in which 
this measurement is effected is difficult 


the switchboard transformer of machine 
No. 2 and voltmeter bus bar No. 1 is con- 
nected to the common left hand terminal 
of all the switchboard transformers. The 
voltmeter therefore gets the pressure be- 
tween terminals A and B of machine No. 


same receptacle, voltmeter bus bar No. 1 
is connected with wire Ilo. 2 and voltme- 
ter bus bar No. 4 is connected with wire 
No. 3. This obviously gives to the volt- 
meter the pressure of the phase between 
bus bars B and C. By again lifting out 
the plug and inserting it in the middle 
four sockets of the same receptacle, volt- 
meter bus bar No. 1 is connected again 
with wire No. 2, but voltmeter bus bar 
No. 4 is connected with the right hand 
terminal of the switchboard transformer 
of machine No. 2. A little study of the 
connections will show that this gives a 
circuit through this switchboard trans- 
former and that at the right of the dia- 
gram in series with each other. Provided 
that machine No. 2 is running and con- 
nected to the bus bars, this gives to the 
voltmeter in series two polyphase elec- 
tromotive forces out of phase with each 
other, viz., those between bus bars A and 
B, and B and C. The resultant of these 
two component electromotive forces must, 
by a fundamental law of such systems, 
be the electromotive force of the third 
phase between bus bars A and C. Thus 
by moving the plug along between the 
various sockets of the 8-puinted recepta- 
cle any one of the three phases can be 
measured. Phase A-B of each machine 
can be measured while that machine is 
or is not running on the buses; phase B-C 
can only be measured upon the bus bars 
and phase A-C can only be measured with 
a machine upon the bus bars. 

The synchronizing arrangement is 
equally ingenious. By inserting the syn- 
chronizing plugs in the panels of the ma- 
chines to be synchronized a circuit is 
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made through the secondaries of the 
switchboard transformers in series with 
each other and the synchronizing lamps 
and completed through wires Nos. 5 and 
3, which circuit gives the proper combina- 
tion of instantaneous electromotive forces 
to the synchronizing lamps. 

To the left of the diagram appears the 
main voltmeter and its ground detector 
lamp, transformer and push button, the 
arrangement of these parts being exactly 
as in the two-phase apparatus described 
above. The ground detector receptacle 
has in this case only four points, one 
central and three grouped around it for 
connecting the transformer primary with 
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lamps can be electrically connected with 
the machine terminals or bus bars with- 
out the interposition of switchboard 
transformers. 

Fig. 3 shows the connections for low 
voltage two-phase generators. Here, as 
before, the machines are connected to 
four buses, but each panel in this case 
contains a six-point voltmeter receptacle, 
the two central points going to the volt- 
meter bus bars, the two points at one 
side going to the machine terminals of 
phase A, and at the other side to the 
machine terminals of phase B. With the 
voltmeter plug in one position in such a 
receptacle the meter gets the pressure 
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ed in series with the secondary of an- 
other, shown to the right of the diagram, 
the primary of which is tapped off from 
the voltmeter bus bars. The series cir- 
cuit is completed through one fixed syn- 
chronizing lamp and a synchronizing 
plug and lamp on each machine panel. 
Obviously there is no need of plugging in 
a different lamp for each machine syn- 
chronized, but in order to bring the syn- 
chronizing signal on the panel of the 
machine to be synchronized the plug ar- 
rangement is used. 

The arrangement for low voltage three- 
phase machines is shown in Fig. 6, page 
512. Here but one switchboard transform- 


FIGS. 4 AND 5.— FRONT AND REAR VIEWS OF A HIGH TENSION, TWO-PHASE BOARD, WITH TWO GENERATOR AND ONE LOAD PANELS, SHOW- 


ING THE APPEARANCE AND ARRANGEMENT OF THE DEVICES INDICATED IN THE DIAGRAM FIG. 1. 


FIG. 5 SHOWS ALSO 


THE CONCENTRIC MAIN AND EXCITER RHEOSTATS, THE PLUNGER-TYPE SWITCHES AND THE 
METHOD OF SUPPORTING THE BUS-BARS AND TRANSFHORMERS. 


. any one of the three bus bars. Normally 
the plug may be left in either the upper 
right hand or lower left hand point, giv- 
ing the main voltmeter and lamp the 
voltage of phases A-B or B-C, respective- 
ly. 

Alternating current machines are now 
often built for comparatively low pres- 
sures, that is those between 75 and 440 
volts. For example, rotary converters and 
double current generators for railway cir- 
cuits have three-phase outputs at about 
830 volts. Alternating current three-wire 
systems fed direct from mavhines are also 
coming into use. For all such cases the 
system of switchboard connections must 

-necessarily differ from those given above, 
as the voltmeters and pilot synchronizing 


of phase A, and in the other position the 
pressure of phase B of the corresponding 
machine. 

Synchronizing is done by means of 
transformers, although these are not 
really necessary on low voltage machines; 
there being no switchboard transformers 
for each machine, two special transform- 
ers are provided and fitted for synchron- 
izing any number of machines. This is 
accomplished by connecting one trans- 
former to the main bus bars and the 
other to the voltmeter bus bars, which 
latter can be plugged to any machine. 
The former transformer is that shown 
to the left and combined with ground de- 
tecting devices similar to those described 
above. This transformer is also connect- 


er is used, the synchronizing being done 
entirely without transformers. The ma- 
chines are connected, as usual, through 
fuses, switches and ammeters to the bus 
bars, and each leg of each machine is con- 
nected to the points of a voltmeter recep- 
table, to which also run branches from the 
voltmeter bus bars. By inserting a four- 
point plug in the right hand four points 
of this receptacle the voltmeter is con- 
nected directly across one phase of the 
generator, the middle four points giving 
another phase and the left hand four 
points giving the third phase. The other 
receptacles similarly serve for the other 
machines. Thus each phase of each ma- 
chine can be measured entirely indepen- 
dently of the bus bars. 
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Two wires are carried the full length of 
the machine panels for synchronizing 
purposes, and one of these is connected 
with leg C of each machine through 4 
lamps in series with each other, one on 
the front of the panel and three behind 
it. The other synchronizing bus is con- 
nected to leg A of each machine through 
a plug receptacle. By inserting two plugs 
respectively on the panels of the two ma- 
chines to be synchronized a circuit is 
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being concentric with the main rheostat 
and operated by concentric hand wheels. 
Above and to the right of the hand wheels 
on the left hand panel is the ground de- 
tector plug, this panel containing also one 
ground detector lamp in addition to the 
synenronizing lamp and the bracketed pi- 
lot lamp. The ground detector push but- 
ton also appears on the front of the board. 
The right hand panel contains simply two 
ammeters, one in each phase, a main 
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FIG. 6.—THE CIRCUITS OF TWO 440-VOLT, THREE-PHASE MACHINES. 


made through phase A-C of the two ma- 
chines in series with each other and the 
8 lamps. The machines being wound for 
440 volts, the electromotive force in this 
circuit beats between 880 volts and zero 
when the machines are out of synchron- 
ism, and therefore illuminates and ex- 
tinguishes the 8 lamps in séries with each 
other until the machines are brought to- 
gether. For lower voltages fewer lamps 
would be used. For instance, with 330- 
volt machines but three lamps in series 
for each synchronizing connection would 
be necessary. 

The appearance and arrangement of the 
instruments on the boards are shown by 
Figs. 4 and 5, illustrating respectively the 
front and back of a two-phase, high ten- 
sion board, containing two machine and 
one load or feeder panels. The two volt- 
meters are mounted on a swinging arm 
so that their indications may be read 
from any position in front of the board. 
The main switches are of the plunger 
type, with no live parts exposed on the 
front of the board. The two machine 
panels, as Fig. 5 shows, contain below all 
other instruments three plugs each. These 
are for the field circuit, to connect either 
one of the two exciters, and are capable 
of breaking the field current. Immedi- 
ately above these are the voltmeter plug 
receptacles, that on the left hand panel 
‘being 6 point and holding, ut the time the 
illustration was taken, the plug in the 
left hand 4 points. Above these are the 
rheostat handles, the exciter rheostats 


plunger type switch and four lignum vi- 
tae fuse blocks, one in each leg of the 
two-phase system. 
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A COMBINED TROLLEY AND STORAGE 
BATTERY LOCOMOTIVE FOR MINES.* 


The numerous accidents to mules com- 
ing in contact with overhead trolley wires 
in mines have raised a demand for some 
sort of a system whereby the animal will 
become an unnecessary evil in the opera- 
tion of a mine. To construct a bonded 
track and stretch a trolley wire to the face 
of all workings would be too expensive for 
general mine practice, and, in conse- 
quence, it is the custom in some mines to 
use a small mine wagon and have the 
miner push it to and fro from face to part- 
ing, from which place it is taken with 
the locomotive. In order to eliminate the 
mule from the mine and haul from the 
face of all workings, a combined storage 
and trolley locomotive has been devised, 
whereby the heavy work on headings is 
done from trolley, and while so running 
the attached battery, which is carried in 
circuit, absorbs sufficient current to do 
the necessary room work. Such a loco- 
motive, the only one of its class, was 
built by the Baldwin-Westinghouse com- 
bination for the Southwest Virginia Im- 


*Extract from paper read by Harry K. 
38 before the Engineers’ Club of Phila- 
elphia. 
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provement Company, having the follow- 
ing dimensions: 


Gauge 

Width over alllll[LUWUdd.l.. 
Heighi, including battery box...... 44 2 
Leng 124 


e % % % % ¶ % O eee 


Weicht. including battery eed Ibs. 
Electric equipment............ 2 10 
Rheostatic controller. 


This locomotive was designed to haul 
on the level one loaded car weighing 9,000 
pounds on storage, and was accordingly 
equipped with 90 5-D. cells, and having 
mounted therewith a speciai battery cir- 
cuit breaker, etc. 

After the locomotive was built the mine 
manager changed his plans and concluded 
to try it in a part of the mine where the 
battery would be required to handle load- 
ed cars up a 4 per cent. grade and empties 
up 8 per cent. In addition, the trolley 
line was an extension of the feed line for 
some ten or twelve mining machines, in 
consequence of which the voltage varied 
from 110 to 200 and the battery would 
either feed back into the line or throw the 
circuit breaker. In order to prevent the 
latter it was so adjusted that it would not 
fly out, and the battery was virtually short 
circuited a large number of times each 
day without any bad effect. With this 
condition of affairs it was impossible to 
hold sufficient current in the battery to do 
the desired amount of room work, and it 
became necessary to stop a total of about 
thirty minutes each day for renewals. It 
must be remembered that this work was 
under the supervision of a mine foreman 
unacquainted with storage batteries. Hav- 
ing gone to such extremes in the use of 
this locomotive it was suggested that a 
new and independent feed line would be 
a great improvement; it was instailed, 
with marvelous results. The voltage be- 
came constant, and, the battery often dis- 
charged for a short time at three times 
its rated capacity; yet the work has been 
ideal, and after almost three months’ ser- 
vice there is no appreciable wear on the 
battery. It produces a tractive effort up 
to the point of adhesion of the locomotive 
when working on storage, and the regu- 
lar work is to take seventeen enipties 
weighing 60,000 pounds, including locomo- 
tive, from side track up a short 1 per 
cent. grade, then down a 4 per cent. toa 
level, from which place it starts to distrib- 
ute in rooms having a maximum of 8 per 
cent. in favor of loads. After distribution 
it proceeds to collect the loads in trips 
of two cars each, on account of the 4 per 
cent. grade against loads on heading, and 
deliver them to the side track while work- 
ing on trolley. In this manner this one 
locomotive is capable of delivering to this 
side track, over an average round-trip 
haul of 4,000 feet, 200 loaded wagons daily 
direct from face of working, which is the 
work, under existing conditions, of 12 
mules and 8 drivers. It is the intention 
to place a night force, and if sufficiently 
large, the saving will be the care of 24 
mules and time of 12 men, or an amount 
equal to $8,000 annually. 

This same company has placed an or- 
der for six more of the same class of 
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locomotives, and is considering the mat- 
ter of constructing heavier ones of the 
same kind to take the place of steam lo- 
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comotives now in use, but which are very 
injurious to both the ventilation of the 
mine and the timber work. 


| — 
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The Seasoning of Wood with the Aid of 
Electricity.— In the treatment of wood by 
usual methods, with either preservative 
or fire-proofing compounds, the wood must 
first be thoroughly kiln dried, after which 
the compound must be forced in under 
high pressure and temperature, and even 
then the penetration is not very deep. 
M. Nodon-Bretonneau has developed a 
means of accomplishing this result more 
thoroughly and rapidly by the use of elec- 
tric currents, which seem to cause a sort of 
endosmotic carriage of the treating liquids 
into the fibers of the wood. The arrange- 
ment of an extensive plant for this purpose 
was recently described in “La Nature,“ from 
which the following description and the 
illustration, Fig. 1, have been taken. The 
treatment is carried out in a large wooden 
vat, the bottom of which is lead-lined and 
connected with the positive terminal of 
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place the sap of the wood, the solution 
being either a preservative or fire-proofing 
material, according to the purpose of the 
treatment. In the works at Aubervilliers, 
which are shown in the illustration, the 
solution is a neutral bororesinate of so- 
dium. The application of the current 
causes an endosmotic action which car- 
ries the solution upwardly through the 
wood, driving out the sap ahead of it. 


The Hartman-Braun Hot Wire Instru- 
ments.—Owing to the fact that an Eng- 
lish manufacturer has obtained the rights 
to manufacture and sell voltmeters and 
ammeters of the type covered by the 
Hartman-Braun patents, the English pa- 
pers have been giving descriptions of these 
instruments which may be of interest also 
to American engineers since the same type 
was taken up here by the Stanley Electric 


FIG. ].—A FRENCH PLANT FOR THE ELECTRICAL TREATMENT OF WOOD WITH PRESERVATIVE 
OR FIREPROOFING COMPOUNDS. 


a direct-current dynamo. The wood is 
piled criss-cross, within the vat, upon a 
supporting framework with a false bot- 
tom, which is maintained at any desired 
elevation by means of hydraulic jacks, 
acting upwardly through the bottom of 
the vats. On top of the upper layer of 
wood there is lowered a large tray with 
a felt bottom and an extended sheet elec- 
trode, which is connected with the nega- 
tive terminal of the dynamo. The vat is 
filled up to the level of the wood, but not 
up to the level of the upper tray, with the 
solution with which it is desired to re- 


& Manufacturing Company shortly before 
its consolidation with the Sprague Com- 
pany. The instruments involve several 
interesting peculiarities which improve 
their operation over that of rrevious types 
and the method of adapting the hot wire 
principle to ammeter use is also interest- 
ing. Fig. 2 shows a general outline of 
the parts and their connections. The hot 
wire proper, shown at A A, is made of 
platinum silver about 6 or 7 ins. long, 
stretched between two terminals, T’ and 
T“, until it is almost taut. Near the cen- 
ter of this wire there is attached another 
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wire of phosphor bronze, B B, running to 
a third terminal, T“, at the lower part 
of the instrument. Branching from this. 
phosphor-bronze wire is a cocoon fiber, C, 
which is looped around the jewel mounted 
steel spindle carrying the needle, and 
terminates in the spring, S, which main- 
tains it taut. The whole arrangement 
of the fiber and wires is thus subjected to 
tension and any slacking or sag of the 
hot wire at the top is immediately taken 
up by the steel spring and transmitted by 
the motion of the cocoon fiber to the 


FIG. 2.—THE ARRANGEMENT OF THE HOT 
WIRE AND DEFLECTION MULTIPLYING 

7 APPARATUS OF THE HARTMANN- 

amh BRAUN INSTRUMENTS... 


pointer. As is well known, when a wire 
is stretched nearly straight between two 
points the slightest change of its length 
causes a great change in the amount of 
slack. The arrangement of the platinum 
silver and the phosphor-bronze wires thus 
obtains a double multiplication of the de- 
fiection in this way, a third multiplication 
being given by the ratio of the length of 
the pointer to the diameter of the small 
spindle on which the cocoon fiber is coiled. 
Thus a very slight change in length of the 
wire, A A, causes a considerable move- 
ment of the pointer. In addition the ratio 
of the change of sag to the change of 
length becomes greater as the wire be- 
comes straighter; thus the scale becomes 
more open at the higher readings. The 
whole of the hot wire movement is mount- 
ed on a metal compensation plate made 
from an alloy whose temperature coeffi- 
cient is the same as that of the measur- 
ing wire. To deflect the pointer of the 
voltmeter over the full scale a current of 


2 ampere is required. For voltmeter 


work a series resistance or multiplier of 
constantin is connected in series with the 
hot wire. For ammeter work the hot 
wire is tapped at several points by thin 
silver foil strips which divide it into sec- 
tions, these sections being placed in paral- 
lel with each other. By this means four 
or five amperes may be sent through the 
wire with a drop of potential not exceed- 
ing % volt (the ammeter hot wire being 
thicker than the voltmeter hot wire). For 
higher currents a constantin shunt is 
used. A magnetic damping arrangement 
is provided to prevent oscillations. 


A System of Train Lighting.—When 
axle driven generators are used in connec- 
tion with storage batteries for lighting 
cars or trains on steam railways some 
means must be provided for reversing the 
connections of the armature when the mo- 
tion of the train is reversed, for discon- 
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necting the generator when the speed be- 
comes so low that it cannot maintain volt- 
age, and for preventing the generator from 
delivering too high a voltage when the 
train runs very rapidly. For the last pur- 
pose two general plans have been devel- 
oped by two different companies in this 
country. One is the use of a belt applied 
with a definite tension such that when the 
output of the generator becomes greater 
than a certain amount the belt will slip. 
The other consists of an automatically 
operated field rheostat. Still a third means 
of accomplishing the same result used 
upon cars now in service on the Paris, 
Lyons & Mediterranean Railway system 
was recently described in the “Revue Gen- 
erale des Chemins de Fer.” In this sys- 
tem the current from the generator to the 
storage battery and lamps passes through 
a series-wound motor on the shaft of 
which is a friction brake set up with a 
certain definite pressure. When the cur- 
rent flowing is small this motor does not 
turn, but when the current exceeds a cer- 
tain definite strength, in this case 28 am- 
peres, just sufficient to overcome the fric- 
tion of the brake, the armature of the 


FIG. 8.—THE AUTOMATIC VOLTAGE GOVERNOR 
OF A SYSTEM OF AXLE DRIVEN 
GENERATORS. 


motor begins to revolve. In case the train 
speed increases and with it the pressure 
of the generating dynamo, tending to in- 
crease the current delivered from the dy- 
namo, the speed of the motor increases, 
keeping down the e.m.f impressed upon 
the storage battery and lighting circuit 
to a constant value, the back e.m.f. of the 
motor increasing automatically and just 
taking up the difference between the im- 
pressed e.m.f. of the generator and the 
proper e.m.f. which should be delivered to 
the storage battery. The regulating mo- 
tor is illustrated in Fig. 2. The brake 
pulley is of bronze and the blocks which 


are pressed against it are of what would . 


be considered in this country a very un- 
usual material for this purpose, viz., car- 
bon. This material was probably adopted 
to give a friction of rest more nearly equal 
to that when running than can be obtained 
with most materials. 


Improved Joint for Conduit Systems.— 
Mr. J. D. F. Andrews in “The Electrical 
Review, London, points out the well- 
known disadvantages of soldered joints 
insulated with rubber or rubber com- 
pounds, in conduit systems, and proposes 
the using of porcelain as insulation. The 
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article describes and illustrates several 
fittings designed for this material. Fig. 4 
shows a junction box where a 2-conductor 
wire is spliced. The two wires to be 
joined are bent upwardly and their ends 
are wrapped with fine copper wire and 


FIG. 4.—CONDUIT JOINT INSULATED WITH 
PORCELAIN, 


soldered. Over this upward bend there is 
then placed a porcelain thimble, E. The 
metal cover, F, fastened by screws, en- 
closes the whole, and may be made water 
tight by soldering or the use of red lead. 


A Wireless Telegraph Patent.— The 
Electrician” of London describes some 
patents recently issued by the British 
Patent Office to Mr. Marconi. One of 
these claims an interesting improvement 
in Hertz wave working which consists of 
the use of an induction coil or transform- 
er between the circuit of the vertical wire 
and the coherer. The purpose of this 
transformer is to raise the pressure of 
the oscillations sent in to the coherer, the 
low tension coil of the transformer being 
connected in the vertical receiving wire 
and the high tension coil in the coherer 
circuit. The arrangement is designed to 
make use of the discovery that the effect 
of electrical oscillations on a coherer 
seems to increase very greatly with their 
e. m. f., but not to be affected particularly 
by their current strength. This is due 
probably to the fact that the oscillations 
cause in the imperfect contacts of the 
coherer a local breaking down of the re- 
sisting films between the particles, and 
this breaking down is greater with in- 
creased e. m. f. The arrangement of the 
circuit is shown in Fig. 5, where c is the 
primary of the transformer inserted in 
the wire which, at b, leads to ground, and 


FIG. 5.—THE ARRANGEMENT OF A COHERER 
AND A STEP-UP TRANSFORMER. 


at a leads to the overhead sphere. The 
secondary of the transformer is shown at 
d, in series with the coherer, J, and a sec- 
ondary circuit for the oscillations is closed 
by the condenser, e; k is the indicator 
or relay connected in series with the bat- 
tery and the coherer through the choke 
colls, f and h. 
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Pollak-Virag High Speed Telegraphy.— 
Interesting experiments with the Pollak- 
Virag system of telegraphy have recently 
been made between Budapest and Vienna, 
a speed of from 1300 to 1500 words per 
minute being obtained. A description of 
the apparatus recently appeared in “The 
Electrician” of London, from which the 
following points are abstracted. The 
transmission {s accomplished by the or- 
dinary strip of perforated paper, similar 
to that of the Wheatstone automatic, and 
a rather crude arrangement of contact 
brushes acting through the perforations. 
The main element of interest lies in the 
receiver, which consists of a coil acting 
upon a diaphragm like that of a tele- 
phone, this diaphragm actuating a small 
mirror which reflects light upon a photo- 
graphically sensitive strip of paper. The 
arrangement of these parts is shown in 
Fig. 6, where the coil appears at the right 
actuating a diaphragm to the left of it. 
The small concave mirror of steel is made 
to oscillate through considerable angles 
for small vibrations of the diaphragm by 
pivoting it against a knife edge, forming 
one pole of a permanent magnet, the other 
pole of which ends in a weak spring at- 
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Fid. 6.—DIAGRAM ILLUSTRATING RECEIVING 
APPARATUS OF POLLAK-VIRAG 
TELEGRAPHY. 


tached to the diaphragm. The steel mir- 
ror is held magnetically against the knife 
edge and the spring and the vibrations of 
the latter cause oscillations of the mirror 
about the knife edge as a pivot. This 
causes oscillations of the beam of light 
from an incandescent lamp, F, when re- 
fiected through a converging lens on to 
the sensitive paper, which is mounted on 
a drum, H. The drum is kept in motion 
so that the oscillations cause waves in 
the line traced by the beam of light. The 
drum is also carried axially a certain dis- 
tance during each rotation by means of a 
screw thread on its spindle, so that many 
lines of the record can be obtained on 
one sheet. The electrical qualities of the 
telegraph line are improved for high 
speed work by shunting the receiving 
magnet with a condenser and the trans- 
mitting instrument with an inductive 
coil. 


A Repeater for Wireless Telegraphy.— 
To increase the range of wireless telegra- 
phy an Italian, M. Guarini-Foresio, has 
designed an automatic repeater which was 
recently described in “L’Electricien.” This 
repeater is so designed that when elec- 
tric radiations from a distant station are 
intercepted by its vertical wire, setting 
up an action in its coherer, this coherer 
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closes a relay circuit, which in turn ex- 
cites the induction coil, sending out fresh 
waves from the same vertical wire and 
overhead sphere. Naturally the vertical 
wire must be instantly disconnected from 
the coherer when the induction coil is ex- 
cited, and this is done automatically by 
means of another relay, the coils of which 
are placed in parallel with the primary 
of the induction coil. Whenever the in- 
duction coil is excited the armature of 
this relay is attracted, cutting off the co- 
herer. The device appears to be practi- 
cable for repeating short impulses such 
as dots, but obviously would not work 
with the ordinary Morse code using 
dashes, since prolonged impulses coming 
through it would set in action its induc- 
tion coil and thereby cut off the vertical 
wire from the coherer before the dash 
could be completed, thus repeating the 
prolonged impulses in a broken form. 


The Wehnelt Interrupter.—The German 
papers have recently contained advertise- 
ments of a commercial form of the Weh- 
nelt interrupter, made by Siemens & 
Halske. The appearance of this instru- 
ment is shown in Fig. 7. The platinum 
wire anode passes down through a vul- 
canite tube, the lower end of which ends 
in a porcelain cap through which the wire 
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the illustration is counterweighted, so that 
normally it rises away from the rail. 
When energized the magnet draws itself 
down to the rail and binds against it, the 
friction carrying it backward and under 
the rear wheel, a shoe attached to the 
magnetic device wedging itself under the 
wheel and thereby increasing the retard- 
ing effect. The magnet is preferably ener- 
gized by current from the car motors act- 
ing as generators so that as the car ap- 
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been described; it combines great as - 
curacy with relative simplicity. The 
third method consists in bringing the dy- 
namo up to the proper speed either me- 
chanically or electrically, and then let- 
ting it run down without doing any work 
other than overcoming the friction losses. 
The application of this method is, how- 
ever, limited for absolute determinations, 
as it involves a knowledge of the moment 
of inertia, etc.; it is very serviceable, 
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FIG. 8.—A MAGNETIC BRAKE FOR STREET CARS. 


proaches standstill the braking action is 
released and a jerky stop is avoided. 


Friction Losses in Dynamos.—In sev- 
eral of the simplest methods of determin- 
ing the efficiency of dynamos, it is very 
desirable to know the friction losses; 
these losses are also the ones which are 
more likely to change in the course of 
time, when the dynamo is in use; the laws 
concerning these friction losses and the 
determinations of their value are there- 
fore of practical interest. A somewhat pro- 
longed discussion concerning these losses 
has been continued in a number of issues 
of the “Elektrotechnische Zeitschrift,” 
and one of the results has been a long 
article by Mr. Dettmar in which he goes 


Ses: A = into this subject very thoroughly and de- 


FIG. 7.—A GERMAN FORM OF THE WEHNELT 
— INTERRUPTER. 


projects. The length of the projection can 
be adjusted by a thumb screw at the top. 
The cathode and anode are lowered into 
a square receptacle shown at one side of 
the illustration, this receptacle having at- 
tached to it a coiled tube for circulation 
of the electrolyte in a cooling bath con- 
tained in a larger enclosing chamber. 


A Novel Electro-Magnetic Brake.—In a 
recent lecture on “Car Brakes,“ before the 
German “Electrotechnische Verein,” Max 
Schiemann described what he termed with 
true German definiteness an “adhesion 
multiplying electro-magnetic rail brake 
combined with wheel shoe brake.” This 
device consists of a number of magnets 
designed to exert their attraction upon the 
rail head to which they bind themselves, 
causing friction which checks the speed 
of the car. The general arrangement of 
the parts is shown, in Fig. 8. The mag- 
nets consist of coils closed in a cylindrical 
metallic cover and alternately magnetiz- 
ing north and south pole pieces, which 
project downward toward the rail head. 
The whole arrangement is flexibly sup- 
ported and in the combination shown in 


velops some points of practical value. 
One of the chief points which he brings 
out is that the loss of work due to fric- 
tion is not proportional to the speed, as 
is often supposed, but that it increases 
quite appreciably with the speed; by this 
he refers to the sum of the various fric- 
tion losses in the dynamo. This varia- 
tion from a straight line law has been at- 
tributed to the air friction, but he shows 
that this is not correct, and that it is the 
coefficient of friction which is variable. 
There are three methods by which the 
friction may be measured, first by means 
of a calibrated motor, that is, driving 
the dynamo to be measured by means of 
a motor whose efficiency has been accur- 
ately determined. This method is not a 
good one if the motor drives through a 
belt, as that involves an unknown quan- 
tity in the form of the power absorbed by 
the belt; but if the machine is directly 
coupled, the method is a good one, but is 
limited; the calibrated motor, for in- 
stance, should not be heavily loaded by 
the machine which it drives; the method 
has advantages when no convenient 
source of current is obtainable for the 
other methods. The second method is the 
well known one of running the machine 
as a motor, unloaded, and has already 


however, for determining relative values, 
that is, for comparing the losses at one 
time with those at another; moreover, the 
time required for making such a test is 
extremely short and this is of great value, 
as the other conditions, such as tempera- 
ture, are not so likely to change during 
the test. If the losses are determined ab- 
solutely once for all, then the method 
serves very well for determining the con- 
dition of the bearings; moreover by ob- 
serving the action of the machine dur- 
ing the last turn before it stops, indica- 
tions will be obtained as to the balancing 
of the armature. Sometimes the com- 
bination of two of these methods is of 
use, as, for instance, by using the first or 
second in order to find the absolute val- 
ues of the relative ones given by the third 
method. In the third method, which he 
calls the “running down” method, a tach- 
ometer (this is an instrument for indi- 
cating the speed at any moment) must 
not be used, as that absorbs considerable 
power; in place of it the remnant mag- 
netism may be used in connection with 
a voltmeter. The speed is measured once 
for all while running, and also the volt- 
age at that speed due to the remnant 
magnetism; then the voltage readings 
may thereafter be used as a measure of 
the speed, correcting it of course by the 
factor thus determined. Otherwise a rev- 
olution counter, like a bicycle cyclometer, 
could be used. From this very lengthy 
series of tests he draws the following 
conclusions: At a constant temperature of 
the bearings and a constant specific pres- 
sure (that is, a constant pressure per 
square inch) the friction coefficient, and 
therefore the loss of the work by fric- 
tion, increases as the 1.5th power of the 
speed. The nature of the oil used does 
not change this law but merely affects 
the absolute values. The values for this 
exponent, which he found for a very large 
number of tests, varied between 1.3 and 
1.55, the smaller one being for a smaller 
machine and the larger one for those of 
larger sizes. 
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THE STREET RAILWAY CONVENTION. 


The annual convention of the American 
Street Railway Association was held this 
year in Chicago, on Tuesday, Wednesday, 
Thursday and Friday, October 17th to 20th 
inclusive. The convention headquarters 
and exhibit hall were at Tattersall’s, a 
location well suited to the needs of the 
Association. 

The number of papers to be read before 
the Association was, this year, unusually 
small in order to give ample time for dis- 


cussion. The papers on the program num- 


bered five, and but four of these were 
read. Another unusual fact about the pa- 
pers is that none of them was upon an 
electrical subject. Following the custom 
set last year, the last day of the conven- 


tion was specially set aside for the pur- 


pose of visiting the exhibits. 

The entertaining and social features of 
the convention consisted of a reception in 
the parlors of the Auditorium Hotel Tues- 
day evening, a trip to the drainage canal 
Wednesday afternoon, a trolley ride to 
the Union Stock Yards Thursday after- 
noon, a theatre party Thursday evening, 
a trip to the power house of the South 
Side Elevated Railroad Friday afternoon 
and the usual annual banquet Friday eve- 
ning. 

THE PROCEEDINGS OF THE FIRST DAY. 

The convention opened Tuesday morn- 
ing with the usual smooth running char- 
acteristics of the Street Railway Associ- 
ation, the meeting being called to order 
by President Sergeant. After an address 
of welcome by a representative of the Chi- 
cago city government, the President made 
his annual address, a portion of which 
abstracted herewith may be of interest to 
the reader of these columns. 

PRESIDENT'S ADDRESS. 

Gentlemen of the American Street Rall- 
way Association: We are to-day assem- 
bled for the eighteenth annual gathering 
of our Association, and for the second 
time we meet in this great and prosperous 
city. 

Those gentlemen who met here in Chi- 
cago in 1883, many of whom are, I trust, 
present today, could have had little con- 
ception of the changes in their business 
which were to occur before the end of 
this century. At that time there were in 
Chicago street railways operating about 
153 miles of single track. At the present 
time the mileage of the surface street 
railways of this city is about 736 miles, 


of the Chicago interurban street railways 
about 261 miles, and of the elevated street 


railroads about 100 miles, either operated 
or under construction, making an increase 
since your last meeting here of 944 miles 
of track. This remarkable extension of 
street railways, their equipment with me- 
ehanical motive power, the unique union 
loop system, and the successful applica- 
tion of electric power in the elevated rail- 
way service, are not only a wonderful tes- 
timonial to the courage, energy and ca- 
pacity of their projectors, but they have 
made Chicago a street railway Mecca to 
which we all may come to observe and 
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learn. We are, therefore, to be greatly 
congratulated upon the advantages af- 
forded us by the selection of this city for 
our convention. 

The year which has passed since we met 
has presented some unusual features, 
which are worthy of our attention. The 
tendency towards consolidation of small or 
competing roads into larger homogeneous 
systems has been manifested by many ex- 
amples. With the introduction of elec- 
tric motive power the old-time horse rail- 
way company, operating a few miles of 
track on two or three city streets, has dis- 
appeared, and its larger successor has 
found necessary such changes in adminis- 
tration, such extensions of its system and 
service, that the advantages of combina- 
tion with rivals have become more and 
more manifest. The street railway which 
formerly gave a short distance urban ser- 
vice has found itself extended far into the 
country; the same car which disputes the 
passage of a busy city street with a truc- 
ulent teamster, may, an hour later, be 
flushing partridges and grouse along the 
rurai highway, stopping to leave the tired 
artisan at his country home, and bringing 
a healthful excursion within reach of the 
humblest family; thus the trolley car is 
rapidly filling a long felt want, which was 
neither within the power nor the dispo- 
sition of the great steam railroads to sup- 
ply. All this means changed conditions 
with new responsibilities, and emphasizes 
the need of consolidation. 

To successfully amalgamate such prop- 
erties and organize and operate them with 
due economy and a just regard for the 
needs of the communities to be served, 
requires of the operating officials a high 
degree of experience and skill. The new 
problems to be met offer better positions 
to which those who are ambitious may as- 
pire, and the wonderful rapidity with 
which this situation has been developed, 
will be a lasting monument to the offi- 
cials of our American street railways. The 
advantages of this larger growth are many 
and perhaps not the least is a growing 
respect for the value and importance of 
the street railway industry, which we may 
all hope will ere long be recognized by 
just laws which shall deal fairly and 
equitably with the relations of the street 
railways to the municipalities, and give to 
capital invested in urban and suburban 
transportation, security and a fair return 
upon the investment. 


REPORT OF THE SECRETARY AND TREAS- 
URER. 


The statement of the finances of the As- 
sociation showed cash on hand Aug. 26, 
1898, as $3,656.28, and the receipts to Oct. 
11, 1899, as $7,650.87, of which $450 was 
for membership fees, $3,930.67 for dues, 
$3,137.70 for space at the Boston conven- 
tion and $132.50 for space at the Chicago 
convention. The total expenses to Oct. 11, 
1899, were $5,648.28, leaving a balance of 
$5,658.87. 

Aug. 25, 1898, there were 173 members; 
to Oct. 11, 1899, 7 new members had joined 
and 8 had withdrawn, making the mem- 
bership at that date 172. 
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MR. YERKES PAPER. 


The only paper of Tuesday’s proceed- 
ings was one entitled “Investments in 
Street Railways; How Can They Be Made 
Secure and Remunerative?““ which was 
read by Charles T. Yerkes, President of 
the Chicago Consolidated Traction Com- 
pany and of the Union Elevated Railroad 
Company. Mr. Yerkes traced the history 
of the development of street railways from 
the day of the bob-tailed one-horse car 
on the strap-rail single track to the pres- 
ent day of many-tonned luxurious double- 
truck electric cars on road beds compara- 
ble in weight and strength with the foun- 
dations of fair sized buildings. Mr. Yerkes’ 
chief argument was for a more set- 
tled policy on the part of municipalities 
toward the street railway corporations and 
offered suggestions for a solution of this 
problem fair to both sides. To quote from 
the paper: Every State wherein there 
are large cities, which necessarily have 
important street railways, should have a 
commission appointed to ascertain the 
condition and requirements of this in- 
dustry. The commission should be ap- 
pointed by the Governor of the State and 
should be composed of intelligent business 
men of first class standing who are not 
interested in street railways. Under no 
condition should a person holding office, 
or who is ambitious to do so, be named. 
A man of this character is never to be 
trusted in any affair where courageous 
opinions are expected. The reports of 
such a committee should have great 
weight with the legislators. 

“I believe that all corporations which 
receive their life from the commonwealth 
should be subservient to that common- 
wealth. That there is nothing in their 
formation or general business which 
should not be reported to the proper au- 
thorities and be subject to investigation. 
I believe that the law should provide that 
an intelligent commission be appointed by 
the Governor of the State in the same 
manner as is now done in this State, in re- 
gard to the commissioners of the park 
system. The duties of this commission 
would be to see that the laws concerning 
street railways are carried out and that 
the companies have the protection to 
which they are by law entitled. The com- 
missioners should have terms of 15 years, 
so as to insure their becoming experts, 
and receive such salaries as would enable 
them to live well and take care of their 
families in a good manner. They should 
understand, when appointed, something of 
the street. railway business, and as the 
years pass by their knowledge should in- 
crease, as also their worth. They should 
have the power to dictate to the railway 
companies where new roads should be 
laid, if at all, and also the kind of new 
improvements to be used when a rallroad 
contemplated making any change in mo- 
tive power. They should have the power 
to regulate the devices to be used for sav- 
ing life and preventing accidents. With 
an intelligent, honest commission of that 
kind street railway managers would be 
made more comfortable, the people would 
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be benefited and the securities of the cor- 
poration would be more solid. The advice 
of the commissioners would be sought, and 
the advice of such men, with the experi- 
ence and knowledge they would naturally 
have, would be most valuable to any rail- 
way manager. Their reports would be 
explanatory, ahd much of the ignorance 
regarding street railways which is fostered 
by our enemies, particularly in this part 
of the country, would be done away with.” 

In the discussion which followed Col. 
N. H. Heft made a statement that is of 
interest to engineers, as follows: While 
I believe that it is necessary to look after 
your municipalities, your Legislature and 
your representatives in general, yet I be- 
lieve that the greatest benefits that will 
come to the street railway investment will 
be through the mechanical and electrical 
engineers in improving the present equip- 
ment of the railroad. I believe that our 
attention has never been sufficiently called 
to this matter, and that in a great many 
cases we have suffered from this lack of 
attention to the question of car equip- 
ment and to the weights that we are haul- 
ing to-day. We haul one passenger for 
whom we receive five cents, and for whom 
we are compelled to stop our cars twice, 
to take him on and to let him off. In 
going over the question of weights that 
we are drawing to-day, I was simply horri- 
fied to find that for every passenger we 
were hauling 720 pounds of dead weight, 
where the steam railroads are hauling 137 
pounds with their standard system of rail- 
road equipment. Now, I think that it be- 
hooves the street railroad managers to 
turn their attention to the question of 
equipment to see if we cannot get rid of 
some of this weight, and we expect to 
produce within the next two months a 
car, including the entire equipment, that 
will not exceed 227 pounds per passen- 
ger.“ 

Wednesday morning a paper was read 
by Mr. J. H. Vanderveer, Superintendent of 
the shops of the Brooklyn Rapid Transit 
Company, on the “Care of Car Equip- 
ment,” part of which read as follows: 

“In the maintenance of motor equip- 
ments to-day, where almost continuous 
service is demanded and high mileage 
made, only those equipments fitted with 
both ofl and grease boxes will safely run 
over 40 days without a thorough overhaul- 
ing. To do this overhauling a large road 
will be obliged to do it at a number of 
different points. To overhaul a motor car 
thoroughly it is advisable to have at each 
overhauling shop extra trucks with mo- 
tors mounted and all in first class order 
ready to run under a car body whose 
trucks and motors need overhauling. To 
properly lift the body from the trucks 
four duplex chain hoists, or air hoists, 
conveniently located, together with two 
cross timbers and four stirrup irons, form 
as good a combination as can be found, 
and will do the work with the least pos- 
sible injury to the car body. When the 
body is lifted the truck to be overhauled 
is run out and the good truck substituted, 
the car lowered, connected up and turned 
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over to the operating department. The 
whole operation taking about one hour, 
and for that length of time only is the 
use of the car body lost. For convenience 
in overhauling, a suitable crane, properly 
located, equipped with a carriage and an- 
other duplex or air hoist, will be found of 
great convenience. Such a crane can be 
readily made in any blacksmith shop and 
for the arm a piece of old rail can be used. 
When the motor is opened the armature 
should be lifted out and placed on a suita- 
ble rack, where the commutator can be 
cleaned and the armature tested for insu- 
lation. The flelds should also be tested 
for drop, and where there is a drop those 
fields and armatures should be used in 
motors by themselves, keeping new and 
rewound fields and armatures in motors 
by themselves. This prolongs the life of 
the equipment and reduces the number of 
crippled cars taken off the road. The mo- 
tor shell should be thoroughly cleaned out, 
either by compressed air or by washing 
with kerosene. The grease in the grease 
boxes should be taken out and put in a 
gear case and the grease boxes thoroughly 
washed out with kerosene. Brush holders 
should be taken out and thoroughly in- 
spected and cleaned. At the same time is 
the best opportunity for truck inspection. 
The writer has found that all overhauling 
done with the car standing over the pits, 
the bottom half of motor dropped, does not 
allow the thorough overhauling necessary 
to keep the motor equipment in the shape 
it should be kept, besides tying up a com- 
plete equipment while such overhauling is 
being done.” 

At the meeting on Thursday a paper was 
read by Mr. Edward Butts, Chief Engineer 
of the Metropolitan Street Railway Com- 
pany of Kansas City, Missouri, on the 
“Construction and Maintenance of Street 
Railway Tracks.” The paper was not, as 
its title indicates, a general description 
of this subject, but described in detail one 
style of truck construction in which the 
rails are bedded in heavy concrete string- 
ers and the joints are cast-welded. Fol- 
lowing the discussion on this paper the 
report of the nominating committee was 
read. The committee recommended Kan- 
sas City as the next place of meeting and 
the following gentlemen for officers of the 
Association for the ensuing year: 

President—John M. Roche, General 
Manager Chicago Union Traction Com- 
pany, Chicago, III. 

First Vice-President—John A. Riggs, 
President United Traction Company, Read- 
ing, Pa. 

Second Vice-President—H. H. Vreeland, 
President’ Metropolitan Street Railway 
Company, New York City. 

Third Vice-President—F. G. Jones, Vice- 
President Memphis Street Railway Com- 
pany, Memphis, Tenn. 

Secretary and Treasurer—T. C. Pening- 
ton, Treasurer Chicago City Railway Com- 
pany, Chicago, III. 

Executive Committee—The President, 
the Vice-Presidents and C. S. Sergeant, 
Second Vice-President Boston Elevated 
Railway Company; C. K. Durbin, General 
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Superintendent Denver Consolidated 
Tramway Company; Nicholas 8. Hill, Jr., 
General Manager Charleston Consolidated 
Gas & Electric Company; Charles W. Was- 
son, Vice-President Akron, Bedford & 
Cleveland Railroad Company; John R. 
Graham, President Quincy & Boston Street 
Railway Company. 

After the election of these officers a pa- 
per was read by Mr. Ira A. McCormack, 
General Superintendent of the Brooklyn 
Heights Railroad Company on “Train 
Service and Its Practical Application,” a 
subject not of particular interest to the 
majority of readers of this paper. 

Over 300 members of the Association 
and friends attended the banquet in the 
auditorium. The toastmaster of the eve- 
ning was C. S. Sergeant, the retiring pres- 
ident. One feature of the banquet was 
the installation of the new officers. 


THE LINE LOSSES OF POLYPHASE 
TRANSMISSION. 


BY GEORGE T. HANCHETT. 


At various irregular intervals there ap- 
pear in the columns of the technical press 
and elsewhere tables of the relative 
amounts of copper required by different 
systems for the transmission of equal 
amounts of power over a given distance 
at equal voltage and with equal economy. 

The tables advanced by conceded au- 
thorities differ widely and are hence very 
confusing to the student who happens to 
notice the disparity, and in the absence 


. of definite information as to how the re- 


sults are obtained he is likely to charge 
one or the other of his sources of infor- 
mation with a blunder or to conclude that 
the necessary copper to transmit poly- 
phase power is a mysterious variable, to 
be classed in the same category as the 
impedance and the power factor of cir- 
cuits and capable only of approximate 
prediction. , 

As a matter of fact the necessary cop- 
per for a polyphase transmission is ca- 
pable of just as accurate calculation as 
parallel cases in direct currents, and the 
only reason that authorities differ is be- 
cause they consider the problem from 
different points of view. As will be seen 
later in this article, equal voltage, an 
unquestionably definite expression in the 
case of direct and single-phase alternat- 
ing transmission, may in polypħase trans- 
mission refer to one of several voltages, 
all of which exist in the same line. For 
instance, we may compare the single- 
phase system with the Y connected three- 
phase system shown in Fig. 1, the com- 
mon junction being connected to earth, 
as is frequently done for purposes of reg- 
ulation. 

If we compute the necessary copper on 
the basis that the voltage between A and 
O be equal to that of the single phase 
with which comparison is to be made, a 
totally different result will obtain from 
that which would follow from assuming 
the voltage between the corners of the 
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triangle to be equal to the single-phase 
pressure; and, point of view considered, 
either result is correct. 

This article is therefore an attempt to 
reconcile these varying results and show 
how each of them is obtained. As a pre- 
liminary we will suppose that a certain 
power W is to be transmitted a distance 
D at a voltage V and that the loss in a 
single line be w. 

Let us assume the following letters of 
reference: 

V = voltage of system. 

W = watts transmitted. 

D = distance transmitted. 

c = current in a line of single-phase 
system of reference. 

cı = current per line of polyphase sys- 
tem. 

v drop in a line of single-phase sys- 
tem of reference. 

v,— drop in a line of polyphase system. 

K = resistance of line of unit area and 
length D. 

w = watts lost in one line of single 
phase system of reference. 

w, = watts lost in one line of poly- 
phase system. 

With the single-phase system, see Fig. 
2, it is plain that w = v c where v is 
the volts lost in one line and c is the 
current in the system. 

This we will retain as a standard of ref- 
erence. It is evident that the necessary 
copper will consist of two lines of length 


D and resistance . The sectional area 


of this copper is inversely proportional 
to its resistance and may be represented 
by 

cK 


v 
where K is the resistance of unit area of 
length D. The total volume of the cop- 
per will then be 
-2c K D 
— — (1.) 
v 
which for convenient comparison with 
other values to be deduced we may call 
100. 

Let us now consider that we are to 
transmit the same power by means of a 
four-wire two-phase system with inde- 
pendent circuits, as shown in Fig. 3. 

It needs no demonstration to see that 
it is a case of simply transmitting half 
the current over each of two single-phase 
circuits and that there will be necessary 
four lines of double the resistance of those 
of Fig. 2. There is, therefore, no saving 
of copper in this case, indeed the four- 
wire line is more expensive to construct 
than that using the two wires. 

If we use: the star system shown in 
Fig. 4 there will be no gain, for if the 
phases are balanced the system will be- 
have exactly as one of independent cir- 
cults, and if unbalancing occurs, the 
amount must be specified before the econ- 
omy of the line can be fixed. All this pre- 
supposes that the opposite terminals of 
the two-phase windings are producing the 
same pressure as the single-phase system 
with which they are compared. 
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Where the power is generated or re- 
ceived in a mesh system, as shown in 
Fig. 5, the voltage between 


FIG. 7 
5 
— $i 

FIG. 8 

FIG. 9 
FIG. 10 : e 


adjacent phases a and b is often consid- 
ered to be the voltage of the system. If 
this is made equal to V there appears a 
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decided saving in favor of the two-phase 
system. In this case the total energy 
transmitted is evidently 4CV where C 
is the current in one of the legs of the 
mesh, and at equal W, therefore, equal to 
one-fourth of the current in the single- 
phase system of reference. The current 


in one of the lines c, = CW and if the 
systems are to be of equal efficiency we 


have 4vici = 2vec, and as C= Zwe easily 


deduce v, = vV 2. 
It follows therefore that the area of a 
single transmitting wire is 


Kc 


dv 


and the total volume of four such lines 


K 0D 


v 


or 50% of the copper necessary in single 
phase work. 

The two phase system may be connected 
up star fashion with the common center 
earthed for purposes of regulation, as 
shown in Fig. 6. 

If the load be composed of lamps, the 
voltage between one leg and the ground 
has sometimes been assumed to be the 
voltage of the system. A deduction will 
readily show that in such a case that the 
total copper equals 


D Ke 
2 v 


or 25% the copper necessary for a single 
phase system. 

Another case of two phase transmis- 
sion, shown in Fig. 7, offers two more 
values: 

If the voltage of the system is consid- 
ered that between either line and the 
common return, the total power transmit- 
ted is 2Vc: where ei is the current in the 


Cc. 
outer lines and is therefore equal to 5 
The current in the common return is not 


201, but ci / 2, and if the loss of pressure 
in each wire is vi, we have 
2v, Oi + vi i = 2 vo 
vi = 1.1715 v. 
The resistance of each of the outside 
wires is 
2, 3432 v 


c 
2KcD 


2,3432v 
and the volume of the common return is 


The total volume. 


DKe 
1.1715 v1 2 
making the grand total volume of copper 
1.456 DK C 
V 
or 72.8% of the copper used in an equiv- 
alent single-phase transmission. 


If the voltage between the two outside 
lines is considered the basis of compari- 
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son and made equal to V, the voltage in 
a single coil of the system will be equal 


V 
to Tay. and if c: is the current in each 


of the two outer legs of the system, the 
2 ci V 
V 2 
and placing this quantity equal to cV, we 
may obtain 


total power will be 


= O1 V y 2, 


c 
01 = 3 

The current in the common return is 
/ 2 , or in this case c. If v, be the drop 
in the lines it follows, if the line losses 
are to be equated with reference to those 
of an equivalent single phase system, 
that 


c 
vi + 2v,——. = 2vo 
V2 


whence 
v = 8284 v. 


The volume of the outer wires is 
2DKc 
8284 v 2 
and the volume of the common return 1s 


DK c 
8284 v 


The total copper equals 


2.914 DK C 
V 
or 145.7 of the copper necessary in a sin- 
gle phase system. 

The monocyclic system, Fig. 8, is a va- 
riety of three phase system, the one phase 
being used for starting motors and then 
ceasing to act, uses the same amount of 
copper as a single phase system, plus 
whatever is necessary for the auxiliary 
circuit. The proper amount of this auxil- 
lary copper does not depend upon any 
definite law, but depends upon the judg- 
ment of the constructing engineer, in 
much the same way as the neutral of a 
three wire direct current system is di- 
mensioned from practical consideration. 

The three phase systems are capable of 
analagous demonstrations to the forego- 
ing performed in a similar way. 

Perhaps the most common of these is 
the Y system shown in Fig. 9. The volt- 
age between any two legs of the Y is usu- 
ally taken as V the voltage of the sys- 
tem. The voltage of any one coil is equal 
to 


y ot 
——— and the total ener V er 3 
y z gy iv 


and placing this equal to Ve we find c = 
C, V3 

The power lost is 3 v. e = vic 3 = 
2 ve 


hence v, = 2 
1 — n 
The resistance of one line is therefore 
pas and the total volume of copper be- 
3 DK e 
comes -3y 


or 75% of the copper in an equivalent 
single phase system. This system is per- 
haps the most popular of all transmission 
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systems and a convenient rule suggests 
itself in this connection. It is as follows: 


To calculate the proper size of wire for a 


three phase transmission, calculate as for 
a direct current transmission of the same 
length, voltage and economy. Divide the 
area of the wire thus found by two and 
the result will be the proper size of each 
of the three wires to be used in the three 
phase system. This rule puts the calcula- 
tion within the reach of a wireman with a 
direct current education. 

If the system has a grounded common 
junction, as shown in Fig. 1, the volt- 


N 
nN 


Fie. 10. 


age of reference is sometimes taken as 
that existing between any wire and the 
earth, and the copper economy appears 
even better. The total transmitted en- 
energy is 3 Vc: from which it is easy to 


c 
see thatc, = F The power lost equals 


3 v,c,; = vi c, and placing this value 
equal to the power lost in single phase 
work we have v. C= 2 vo 

whence v,= 2v. 


The resistance of each line is then 8 


K D 
and the total copper is 2 -£ 


or 25% of the copper necessary in single 
phase work. 
In the mesh combination the same re- 
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sult as with the Y system obtains. The 
diagram is shown in Fig. 10. 

The voltage of reference V can obvi- 
ously be none other than the voltage be- 
tween any two corners of the mesh. The 
total power transmitted is V c, y 8 
for the current in one of the branches of 


the mesh is 7E where oi is the current 


in the linc. Equating this value to the 
single phase power we obtain 
Ve, 3 = Vo 
c 
whence c, = Vs 


The power lost 3vic,= 2 vo 


2 v 
whence vi 
V 


3 


2 v 
The resistance of a line equals as 


3 D 
and the total volume of copper . 


as before. 

In closing this article a recapitulation 
of these results and a few words of com- 
ment will be appropriate. 


Copper. 
1. single phase. e . 100 
2. two-phase independent. . 100 
8. two-phase X balanced. . 100 
4° two-phase mesh balanced . 50 
5. two-phase y center to earth 25 
6. two-phase three wire. . 72.6 
T: two-phase`three wire 145.6 
8. monocyclic . .. 100 + auxiliary 
9. three-phase Y. kx. 75 
10. three-phase y comm n junc- 


tion grounded... . 25 


11. three-phase mesh. e ə e 75 


It is manifestly unfair to make com- 
parison between single and polyphase 
transmissions using any but the highest 
voltage of the polyphase system, but it 
has been done and has misled many. The 
machine and the line has to be insulated 
for the higher voltage and should be so 
rated. Results 1, 2, 3, 7, 8, 9 and 11 are 
in the writer’s opinion the only ones that 
are honestly comparable. 

It will be also noted that the drop v, 
in many of the polyphase systems was 
greater or less than v, the drop in the 
single phase system. The above demon- 
strations assumed equal line loss in watts, 
which is the more important in long dis- 
tance work. In local distribution for 
lighting purposes the systems have been 
compared for equal line losses in volts, 
which give still different ratios of copper 
economy. 
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Some Recent Electrical Patents. 


A Means for Starting Arc Lamps on 
Constant-Potential Circuits —At the in- 
stant of closing the circuit of an arc lamp 
across constant-potential mains the car- 
bons are together and the full voltage is 


FIG 1.—A STARTING DEVICE FOR ARC LAMPS. 


resisted only by the series resistance and 
solenoid, causing a great rush of current. 
This draws the carbons so violently and 
suddenly apart that the carbon vapors, 
upon whose existence the arc is dependent, 
do not have time to form and the arc is 
broken. This interrupts the circuit and 
the carbons coming together again the 
action is repeated, causing chattering. 
This has been reduced in the past in sev- 
eral ways. One is by the use of soft- 
cored carbons which give off their vapors 
more quickly but which are expensive and 
short-lived. Another method is to use a 
dash-pot to restrain the sudden movement 
of the controlling magnet, but this very 
restraint necessitates the flow of an ex- 
cessive current until the dash-pot is over- 
come. Still another method is the use of 
a series resistance considerably greater 
than that necessary for smooth running, 
but this is of course wasteful. Messrs. H. 
A. Wagner and D. W. Roper of the Mis- 
souri-Edison Company, St. Louis, offer an- 
other means of overcoming this disadvan- 
tage which consists in starting the cir- 
cuit with a reduced current, sufficient to 
heat the carbon tips to redness but insuffi- 
cient to act upon the series magnet and 
strike the arc. In a patent recently issued 
they broadly claim this method and de- 
scribe various means of accomplishing it, 
one of which for alternating-current work 
is illustrated diagrammatically in Fig 1. 
Here M and M? are a. c. low-voltage mains 
supplying the arc shown at A, through an 
auto-transformer or economy coil T? for 
reducing the voltage. The apparatus is 
shown in the open-circuit position. To 
start the lamp the switch S? is closed, 
giving a circuit through a part, I, of the 
economy coil, the switch, S*, the wire, L. 
the arc, A, the series magnet, E, and the 
solenoid, O. The right-hand coil of the 
auto-transformer is on open circuit so that 
the left end section which is in series with 
the arc acts as an inductive choking coil, 
reducing the current to a value insuffi- 
cient to energize the magnet, E, but sufi- 


cient to heat the tips of the carbons. This 
current is also sufficient to energize the 
magnet, O, which closes the switch, 8“, 
slowly on account of the dash-pot, D. 
When the switch, 8“, is closed the wind- 
ing, I, is instantly transformed from a 
choke coil to one side of a constant-poten- 
tial auto-transformer or compensator, giv- 
ing the lamp sufficient current to strike the 
arc. On account of the previous heating 
the carbon vapors are instantly thrown off 
and the arc burns without chattering. 
Patent No. 631,975. 


A Laminated-Contact Switch.—Switche 
of the ordinary knife and jaw type, used 
for the enormous currents generated by 
low-tension machines of several hundred 
or thousand kilowatts capacity become of 
unwieldy proportions in order to provide 
sufficient area of contact as well as to dis- 
sipate the power wasted within them with- 


FIG. 3.— A LAMINATED CONTACT SWITCH. 


out overheating. Owing to the friction 
due to the binding of the knives in the 
jaws upon which they depend for good 
contact their operation becomes quite too 
dificult for hand work. On this account 
many makers are adopting a contact made 
up of the ends of many laminated leaves 
of spring-tempered copper bearing upon 
solid copper blocks, a type of contact 
quite generally used in England, hut hith- 
erto little used in this country except in 
the main contacts of the General Elec- 
tric Company’s circuit breakers. The 
Westinghouse Company has adopted this 
type of contact for its pneumatically op- 
erated circuit breakers and throw-over 
switches for large railway generators and 
a patent recently issued to G. Wright and 
C. Aalborg describes the construction of 
the same type of switch as designed for 
hand operation. A side elevation of the 
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switch is given in Fig. 2, which may be 
briefiy explained as follows: The base or 
switchboard panel is shown at 1 and 
through it pass the contact studs, 2 and 3, 
ending respectively in bearing plates 
against which press the ends of the lami- 
nated contacts, 7. These are held at their 
middle point in a clamp which is attached 
to a link, 6, pivoted to the lower terminal, 
at 5. To the link, 6, is also pivoted an- 
other link, 9, which connects with the 
handle, 8. This when thrown up locks the 
laminated contact in the closed position 
by means of a toggle joint, and when 
thrown down opens the circuit by lifting 
the laminations directly away from the 
contact plates. Patent No. 633, 771. 


Combined Telegraph and Telephone.— 
For some purposes, such as train dispatch- 
ing, the telephone is on account of its 
speed superior to the telegraph, but inac- 
curacies are apt to creep in, especially in 
the transmission of numbers or names. 
To obtain the speed of the one method of 
transmission for the greater part of a 
message and the accuracy of the other for 
the transmission of numbers, names or 
other important or difficult words, Mr. R. 
M. Bailey has patented the combination of 
a telephone and telegraph in the manner 
described below. Fig. 8 shows a sketch 
of the arrangement indicating a trans- 
mitter of the usual granular form con- 
nected as usuai in a local battery and 
microphone circuit. Mounted on an exten- 
sion of the transmitter-holding arm is the 
sounder of a local telegraph circuit. The 
sounder is operated in the usual way by 
means of a key and battery. The trans- 
mission of the telegraph message to the 
distant receiver is accomplished solely 
through the vibration set up by the sound- 
er in the transmitter arm, and the conse- 
quent noise set up by the microphonic 
transmitter in the telephone circuit. In 
using the instrument one would talk as 
usual until a name or number or other 
word difficult to make clear arose, this 
word being tapped off on the key. Patent 
No. 630,841. 


A Single-Phase Induction-Motor Start- 
ing Device.—As is well-known simple sin- 
gle-phase induction motors without com- 


3.—A COMBINED TELEGRAPH AND 
TELEPHONE. 


FIG, 


mutators or auxiliary short-circuited or 
acceleration coils have no tendency to 
turn in either direction when their rotat- 
ing parts are at standstill. If, however, 
the rotor is given a turn by hand in 
either direction and is disengaged from 
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the loag it will continue to turn in the 
same direction and gradually run up to 
full speed, after which it will exert its 
full power practically as well as does a 
polyphase induction motor. Like the poly- 
phase induction motor, also the torque 
which it will exert when first started off 
by hand can be greatly increased by in- 
serting resistances in the circuits of the 
secondary or rotating windings instead of 
leaving them short-circuited as they 
should be when the motor is running at 
full speed. If the coils of the secondary 
or rotating member of a single-phase mo- 
tor are fitted with collector rings con- 
nected to external resistances of the 
proper value the slightest turn given the 
secondary will serve to start it off. For 
large motors, however, of 100 h.p. or 
more, it is difficult to give this turn by 
hand, and Prof. Riccardo Arno, the well- 
known Italian scientist, has patented a 
means of giving this slight turn electrical- 
ly. The secondary of such a motor should 
have three collector rings connected at 
equal intervals to the secondary winding, 
and Prof. Arno’s method consists in open- 
circuiting for a brief instant in starting 
the line from one of these collector rings. 
This gives an unbalanced torque on the 
repulsion principle to the secondary cir- 
cuit, which tends to set itself so that the 
alternating field from the primary shall 
thread through the open-circuited section 
of the secondary instead of the short-cir- 
cuited section. This tendency gives the 
rotor a part of a turn and by properly clos- 
ing the remaining secondary connection 
the motion thus started will be maintained 
and the motor will. run up to speed. Pat- 
ent No. 631,919. 


A Means of Reducing Sparking at the 
Contacts of Circuits Including Magnets. 
—The fact has long been recognized, and 
has been mentioned in some works on tel- 
egraphy, that the sparking at the contacts 
of a local telegraph circuit can be reduced 
by winding the magnet with two wires 
connected in parallel with each other. 
That is to say, if the coil of a magnet, in- 
stead of being wound with one wire of the 
proper cross section, is wound with two 
wires of half that cross section and the 


E 
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FIG. 4. — AN ANTI-SPARKING WINDING FOR 
MAGNETS. 


same number of turns, these two windings 
being connected in parallel and giving the 
same magnetizing effect with a given cur- 
rent as does the single winding, then the 
sparking will be less. Messrs. Chas. L. 
Buckingham and Emil Germann, in their 
experiments with high-speed printing tel- 
egraphy, have discovered that a magnet 
wound with two wires on the duplex prin- 
ciple, 1. e., the two wires lying side by 
side throughout their length, these two 
wires being connected in series, gives less 


. bolts, oo. 
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sparking effect than does the same mag- 
net wound in the ordinary way with the 
same size of wire and the same number of 
turns. In fact, they claim that by this 
means “the spark at points of rupture may 
be almost wholly eliminated.” The ac- 
tion is probably due to a condenser action 
between adjacent turns having consider- 
able difference of potential, the electro- 
static charges from which balance to a 
certain extent the self-induction. The in- 
ventors claim broadly this method of 
winding magnets for the purpose of pro- 
tecting contacts against destructive spark- 
ing. It is possible that the same method 
may be used in alternating-current appa- 
ratus to reduce somewhat the self-induc- 
tion, its use in this way being outside of 
the claims of the patent No. 634,198. 


The Construction of Fly-Wheel Alter- 
nators.—In dynamo machines of the ro- 
tating-field type there is a tremendous out- 
ward pull of the poles, made up in part 
of the centrifugal force, and in part of 
the attraction of the pole pieces for the 
external armature. To fasten laminated 


poles securely against this force and still 
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Fig. 5.—SECTION OF FLYWHEEL ALTERNATOR. 


make them readily removable for repairs 
without dismantling the whole machine is 
no easy problem. In small machines the 
laminations are dove-tailed into the hub 
or yoke supporting them, but in large 
machines of the fiy-wheel type the yoke 
upon which the field pieces are mounted 
becomes a large ring, the dove-tailing of 
which would be an expensive process and 
would weaken the ring which must stand 
considerable rim tension. The General 
Electric Company in such machines 
punches a large hole through the field 
laminations and passes through this hole 
a heavy bar, which is then securely bolted 
to the yoke. The arrangement is patented 
by Mr. H. G. Reist and is shown in Fig. 5, 
which is a longitudinal section through a 
field pole and the armature of such a 
machine. B is one arm of the spider driv- 
ing the rim, C, to which is attached a 
pole, D. This is made up of the usual 
laminations, LL, forced together by means 
of the bolt, N, and through which passes 
the steel bar, O. This bar has a shoulder 
at each end, against which the end plates, 
MM, are seated and bolted by means of the 
The field pole is fastened in 
place on the rim of the fly wheel by screw- 
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ing the bolts, E, into the bar, O. In this 
case the same bolts serve also to fasten 
the fly wheel rim to the spider. The field 
winding is of the edgewise type, shown at 
d, consisting of a copper ribbon laid up 
on edge around the pole. The construc- 
tion of the armature is indicated in the 
upper portion of the figure, in which I is 
the armature-iron, held in place by the 
bolts K between the end rings K’. Guards, 
G, protect the coils, H, against accidental 
injury. The sustaining structure, F, of 
the armature is cast with a hollow body, 
F, into which lead openings, f. Other 
openings, f’, allow free circulation of air 


FIG. 6.—CIRCUITS OF MOTOR METER. 


around the armature-iron, the usual 
spaces, i, being left between the groups of 
laming by the insertion of the now well- 


known space-blocks. Patent No. 630,409. 


A Three-Phase Motor Meter.—In alter- 
nating current meters of the induction 
type it is necessary to obtain a lag of the 
current in the potential or shunt winding 
90° behind the impressed e.m.f. to give 
accurate indications on ey loads. 
The lagging shunt current is then made 
to excite one pole or set of pole pieces and 
the series current is led around another 
set, these two sets of poles acting together 
on a short-circuited secondary to give a 
split-phase induction-motor action. In 
three-phase feeders or mains the current 
passing through any wire is not in phase 
with the difference of potential between 
any two wires, and it is impossible to get 
a difference in potential from which to ob- 
tain the proper lag of 90° without the use 
of the Y-box or some equivalent arrange- 
ment. Mr. G. Hummel has conceived the 
simple idea of taking the differences of 
potential as he finds them and setting up 
a lag in each shunt circuit of 30° behind 
the impressed e.m.f., thereby obtaining the 
desired 90° behind non-inductive current 
in the series circuit, instead of going to the 
trouble of using a Y-box in order to obtain 
an e.m.f. in phase with the current in the 
incoming wire and then causing a lag of 
90° behind the e.m.f. The arrangement is 
shown in the accompanying diagram, Fig. 
6, in which a b c are the incoming leads 
carrying current to the delta-wound ma- 
chine, 1, 2, 3, this current being measured 
on the two-wattmeter method. Consider- 
ing the meter motor containing the series 
coil, al, connected in the lag, a, its shunt 
coil, a“, is connected in series with the 
impedance coil, 1, between the legs, a, and 
b, of the circuit. The impressed e.m.f. be- 
tween these two legs is 60° behind the cur- 
rent through leg, a, when the load is non- 
inductive, and a further lag of 30° is easily 
obtained by means of the induction coll, 
1°, In the same way the other meter mo- 
tor, bi and b“, is connected into another 
phase. Patent No. 633, 695. 
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NOTES. 


The Largest Gas Engine in the world is 
one now being made by the Westinghouse 
Machine Company at the works in East 
Pittsburgh. The engine will be rated at 
1500 h. p. Its cylinders are 34x60 inches 
in dimensions, its extreme length 44 feet, 
width 12 feet 4 inches, and height over 
all 27 feet. 


Street Railway Exhibition to be Heid in 
Londo3.—The proprietors of the Tram- 
way and Railway World” have arranged 
for an international tramways and light 
railways exhibition, the first of its kind 
in Europe, which will be held at Agri- 
cultural Hall, London, from June 30th to 
July 1ith, 1900. 


Castings for the Single-Phase Rectifier. 
—Mr. W. F. Brown of So. Norridgewock, 
Maine, announces that he has patterns for 
the rectifier described in the June issue 
of the American Electrician and will be 
able to supply castings at a reasonable 
price. 
mature punchings. 


The New Ownership of the Chicago Edi- 
son Company. —The Chicago Edison and 
Commonwealth Electric properties of Chi- 
cago have been transferred to a new com- 
pany which is practically the Whitney- 
Widener-Elkins syndicate, which already 
owns extensive traction interests in Chi- 
cago and lighting and traction interests 
in New York and other cities. The new 
company will have a capital stock of $25,- 
000,000, and be bonded for the same 
amount. Edison stockholders will get 
$2.00 for $1.00 of par valuation of their old 
stock in the 4 per cent bonds of the new 
company and a bonus of 50 per cent in the 
new stock. 


A Simple Two-Phase System of Secondary 
Maias In the last issue of the American 
Electrician, page 473, a note appeared un- 
der the title given above illustrated by a 
diagram for which by an unfortunate er- 
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ror in the make-up of the paper the 
wrong cut was inserted. The proper dia- 
gram showing the system of secondary 
mains is given herewith. As explained in 
greater detail last month, four wires carry 
one phase on the three-wire system to 
lamps and both phases to motors. 


An Electrically Cperated Dry-Dock Equip. 
menat—At the League Island Navy 
Yard of the United States Government 


He will not be able to supply ar- 
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there is to be constructed for the use of 


the Navy a large timber dry dock, the en- 


tire pumping and other power equipment 
of which will be run by electric motors 
supplied by an isolated plant to be es- 
pecially installed for the purpose. The 
generating plant will consist of two ver- 


_ tical cross-compound engines, each coup- 


led to two 250-kw., 125-volt dynamos, con- 
stituting two three-wire sets. The larg- 
est motors will be three of 450 h. p. each, 
direct connected to the runner shafts of 
the main pumps. There will also be 8 
capstans and 8 winches, each driven by 
a motor of not less than 35 h. p., besides 
several other auxiliary motor-driven ma- 
chines. 


An Odd Form of Bridge.—At Rouen, 
France, there is in service a bridge the 
highway of which consists of a hanging 
platform which moves from side to side 
of the river. The bridge proper is of 
the suspension type, 160 ft. above the wa- 
ter level, ana carries a track on which 
runs a trolley, from which is suspended a 
platform at the street level. This plat- 
form travels from side to side of the river, 
accommodating passengers and vehicles. 
This odd arrangement, resembling in some 
respects a ferry boat and in other respects 
a bridge crane, is driven by two electric 
motors mounted on the traveling plat- 
form and transmitting their power to the 
wheels of the trolley overhead by means 
of a rope drive. The platform has an 
area of 35x40 ft. and weighs 20 metric 
tons, the total moving weight of trolley, 
cables, platform and live load being over 
100 metric tons. 


A Peculiar Central Station Accident.— 
At 3 o’clock in the afternoon of October 
18th a large water tank, holding 50,000 
gallons of water, burst, and crashed 
through the roof of the power house of 
the Ocean City Electric Light Company 
at Ocean City, N. J. The water tank 
stood on a framework 50 feet high, im- 
mediately adjacent to the power house. 
Its fall wrecked the plant, breaking the 
steam pipe flanges and flooded the gener- 
ators. Fortunately only one man was in- 
jured by the accident. A few minutes af- 
ter the crash Superintendent H. M. Kal- 
bach started running a temporary steam 
connection, and in three hours and 25 
minutes the water works pump and the in- 
candescent service were in operation, and 
the following evening the center of the 
town was again lighted with arcs. In 
spite of the fact that the water had to be 
pumped out of the power house, the dyna- 
mos being deluged and soaked, Superin- 
tendent Kalbach reports that they worked 
splendidly and gave no trouble what- 
ever. 


The Electrical Distribution of a Time Standard. 
—In a paper presented before the electri- 
cal section of the Franklin Institute, Mr. 
James Hamblet, manager of the tele- 
graphic time service of the Western Union 
Telegraph Company, gave the following 
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information about the telegraphic time 
systems in this country: 

Previous to the adoption of a standard 
time, there were over 80 standards 
throughout the United States. In the 
State of Ohio there were eight different 
standards. Now there is only one stand- 
ard of time in the whole country, differ- 
ing only by even hours; and the time is 
sent daily from Washington to the entire 
country, so that the whole question is 
simplified. The Western Union Tele- 
graph Company distributes the time from 
Maine to California. In New York there 
are something like 1500 self-winding 
clocks, corrected every hour by the stand- 
ard clock of New York. In New York City 
there are 23 circuits extending all over 
the city from Western Union Building, 195 
Broadway. The standard clock sends out 
its beats over the city every two seconds, 
beating the even seconds, zero, 2, 4, etc., 
omitting the 58th second every minute, 
thus making a pause at the beginning of 
each minute. Every fifth minute 20 sec- 
onds are omitted. Many of the promi- 
nent jewelers (nearly 200 in number) 
have sounders which tick every two sec- 
onds. The clock acts upon the 23 circuits 
by means of 23 relays, located near the 
clock in the time service room, and at 
each hour the standard clock sends a 
strong synchronizing current to the 
Whole 1500 clocks in the city. 


A Comprehensive Tunnel Plan Proposed for 
Chicago. An ordinance has been in- 
troduced in the Chicago Common Council 
which grants permission to the Chicago 
Subway, Arcade and Traction Company 
to build and operate a comprehensive sys- 
tem of subways beneath the surfaces of 
the streets, decidedly in advance of the 
present needs, but laid out in an evident 
appreciation of the demands of great 
cities, perhaps 100 years hence. The ordi- 
nance gives power to construct, maintain 
and operate in the city of Chicago for a 
period of 94 years a system of subter- 
ranean ways, arcades, tunnels and con- 
duits under all streets, avenues, parks, riv- 
ers, etc., to operate street railway cars in 
said tunnels, and to lay water, drainage 
and gas pipes and electric wires. Permis- 
sion is also included for building a termi- 
nal station under certain city property, 
for which the company is to pay an an- 
nual rent equal to 5 per cent. of the valu- 
ation of the land. The compensation for 
the right to build and operate the sub- 
way system is 2 per cent. per year of the 
gross receipts of the company. The ordi- 
nance also gives permission to build a 
system of sewers at a lower level than the 
present sewers of the city, and to collect 
sewage and garbage in the district occu- 
pied by the system of the company; the 
sewage and garbage to be treated at re- 
duction works to be operated by the com- 
pany. All tunnels and arcades to be 
built are to be at least 18 feet in width 
and 13 feet in height. While this imme- 
diate move may be only a plan to obtain 
in advance and at no cost rights of great 
value, it indicates the orlginator’s ideas 
of future urban needs, 
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The Electrical Application of Dental 
Asesthetics.—Probably few electrical engi- 
neers, except those who have had consid- 
erable experience in the dentists’ hands, 
realize how general is the use of electric 
current in the application of local anes- 
thetics to the teeth. This function of the 
current is called by dental surgeons cat- 
aphoresis,” and is simply the forcing of 
anesthetic agents, such as cocaine, 
through the tissues of the tooth by means 
of a continuous current of electricity. The 
phenomenon is simply that known to phy- 
sicists as electrical osmosis, by which a 
liquid is carried through porous walls or 
diaphragms when a current is transmitted 
through them. The temporary deadening 
of the sensitive nerves is the most im- 
portant use of this application of the elec- 
tric current. It has been found, however, 
that if the operation is prolonged the 
nerve is painlessly killed, giving a far 
more satisfactory method of accomplish. 
ing this result than the old slow and pain- 
ful treatments. Experiment has shown 
that the pulp of the teeth can be anes- 
thetized and extracted painlessly and im- 
mediately by ‘“‘cataphoresis.” A third use 
of the same application is the “bleach- 
ing,” as it is called, of discolored teeth 
after the death and disintegration of the 
pulp. In this application a bleaching so- 
lution is used instead of anesthetics and 
the electrical current carries it into and 
disperses it more fully through the sub- 
stance of the tooth than is possible by any 
other means so far discovered. Chemistry 
has not yet suggested a proper decoloring 
agent for the bleaching of teeth discolored 
by amalgam filling, though there is no 
doubt that when this is discovered the 
electric current will serve to carry it to the 
desired point. The “cataphoric outfit,” as 
it is called, consists of a number of dry 
cells, an electrode to be applied to the 
teeth and a hand electrode for the other 
terminal, a rheostat for adjusting the cur- 
rent and a sensitive milli-ammeter for 
measuring it. Such outfits are now put on 
the market by the larger dental manufac- 
turers. 


A Two-Speed Induction Motor.— As is 
well known, the alternating current in- 
duction motor runs most efficiently at 
speeds nearly synchronous with that of 
the rotating field set up within it, any con- 
siderable reduction of speed being accom- 
panied by a corresponding waste of en- 
ergy. An ingenious means of changing 
the speed of rotation of the field set up 
by currents of a given number of cycles 
has recently been incorporated by the 
General Electric Company in some large 
motors built for driving the grinding ta- 
bles in a plate glass manufacturing es- 
tablishment. The variation is accom- 
plished by changing the connections of 
the windings of the motor by throwing 
over a switch, the result being a change 
of the speed of rotation in the ratio of 
1 to 2, a ratio well suited to the needs of 
the machines driven, since they are often 
required to run at half speed. The gen- 
eral principle of the change is to double 
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the number of poles for the lower speed 
and thereby cut in two the angular dis- 
tance through which the rotary field 
passes during one alternation of the cur- 
rent. The special arrangement of the 
coils for this purpose is indicated in the 
partial development of the stator winding, 
Fig. 1, which shows two adjacent coils of 
one phase reduced to a unitooth repre- 
sentation. These coils are of fractional 
pitch for full speed of the motor, span- 
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ning a trifie over 50 per cent. of the dis- 
tance between their centers. For full 
speed they are so connected that at any 
instant current passing through them will 
set up a north pole under one and a 
south pole under the other, the space 
between them being neutral. For half 
speed they are so connected that each 
one would tend at the same instant to set 
up the same polarity. If this is north 
there will be a south pole induced be- 
tween them, thus doubling the number 
of poles of the machine and cutting in 
two the speed. Tne connection of the 
numerous coils of the three different 
phases in such a way as to most simply 
accomplish this change of circuits is in- 
dicated by the vectorial diagram given in 
Fig. 2. For running at full speed the 
windings are connected together on the 
usual star or Y system, and supplied 


ON 
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FIG. 2. 


through the three wires, 1, 2 and 8, the 
terminals, 4, 5 and 6, being on open cir- 
cuit. For running at half speed the three 
wires, 1, 2 and 3, are short circuited to 
each other and the incoming power is 
brought through wires, 4, 5 and 6. It 
will be noted that between the legs, 4, 5 
and 6, there is a small Y-connected wind- 
ing, while the windings outside of 
this central Y constitute, through the 
short circuit mentioned above, an- 
other Y in parallel with the first. It will 
be also noted that at any instant under 
the latter connection current through a 
coil of the central Y fiows in the reverse 
direction from that through the other coil 
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of the same phase, while with the former 
connection for full speed the currents 
through the two are in thesamedirection, 
the same reversal taking place also in the 
other phases. The windings of one phase 
of every other pole around the machine 
are connected in one section, the interme- 
diate poles being in tne other. Thus the 
change of the circuits from 1, 2, 3 to 4, 5, 
6, and the short circuiting of 1, 2, 3, re- 
verses the alternate poles, as described 
above. It will be noted that with the low- 
speed connection there are half as many 


turns between terminals as with the high- 
speed connection, which would give a 


greater density at the lower speed but 
by connecting the coils to give half speed 
in series and full speed in parallel this 
condition can be reversed. 


The Schlicht Process of Supplying Air to Fur- 
naces.— During the past year the Schlicht 
Combustion Process Company, New York 
City, has been exploiting and introducing a 
most remarkable and apparently paradoxi- 
cal method of supplying air to furnaces. 

By this new system the fresh air con- 
taining the oxygen for the fire is brought 
down through the stack and flue pas- 
sages, the remarkable and apparently in- 
comprehensible feature being the fact that 
the fresh air is brought through the same 
passage that conducts the waste gases up- 
ward and in immediate contact with these 
gases. The apparatus consists simply ofa 
tube centrally inserted in the top of the 
stack in such a way that the products of 
combustion will pass out through it and 
there will be a draft of fresh air entering 
around it downwardly into the stack and 
escaping with the products of combustion 
up through the central tube. The claim is 
made that if the ash-pit doors are closed, 
or nearly closed, this fresh air entering 
around the outer edges of the stack open- 
Ing, will pass down the whole length of the 
stack and find its way on through the 
breeching and the flues of the boiler—if the 
course is not too complicated—to the fire, 
the outer shell of fresh air flowing down- 
ward in the flues and stack remaining 
practically unmixed with the inner column 
of heated burned gases passing upwardly 
within it. Under such conditions the in- 
coming air to the fire becomes heated on 
the regenerative principle and the claim 
is made that there is a great reduction of 
the excess oxygen and of unconsumed car- 
bon monoxide below that found when the 
draft is drawn as usual through the grate 
bars. In cases where the passage of the 
gases is unusually tortuous, as where econ- 
omizers are used, or several boilers dis- 
charge into one stack, the fresh air is not 
introduced at the top of the stack but is 
led in through an opening into the air 
passages at some point nearer the com- 
bustion chamber. The claim is made that 
in spite of the draft which would seem 
to draw the fresh air from such an open- 
ing straight toward the stack, the air will 
pass in the opposite direction toward the 
fire, will flow over and through the fuel 
and will then return upon its previous 
course, pass its point of entrance and es- 
cape through the stack. 
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The Varions Means of Keeping Boilers Clean. 
The steam boiler, so far as the materi- 


als entering and leaving it are concerned, 
is nothing more nor less than a mammoth 
still. All the water that enters it leaves 
it in the form of steam and if condensed 
becomes distilled water, chemically free 
from impurities. If the water that enters 
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it contains any impurities whatever these 
must accumulate in the boiler and rapidly 
become concentrated to such an extent 
that they are deposited, eventually cover- 
ing the boiler heating surfaces with a 
coating of solid matter or sludge, which 
seriously impairs the output of the boiler 
since this output is directly dependent 
upon the amount of heat that can be 
transmitted through the heating surfaces. 


Many have been the methods and de- 
vices designed for purifying the water 
either before or after it enters the boilers, 
or for chemically acting upon the impuri- 
ties so as to prevent their deposition and 
render them removable by blowing off. 
In surface condensing plants where the 
water from the hot well is returned to the 
boiler the same water circulates again 
and again through the system of boiler, 
engine and condenser. The only impurity 
that is introduced in this repeated circu- 
lation is the oil used for cylinder lubrica- 
tion. Many arrangements are used for 
eliminating this, among them centrifugal 
oil separators in the exhaust steam pip- 
ing and mechanical filters in the feed pip- 
ing. A positive and simple remedy for 
the whole trouble of boiler impurities 
would be to use surface condensers and 
no cylinder lubrication, but steam engine 
practice appears to be hardly ready for 
this rather advanced remedy, although it 
may be forced upon steam users by in- 
creasing steam pressures and increased 
difficulties of lubrication therewith. 


When the exhaust steam or condensed 
water is thrown away and a fresh supply 
of feed water is introduced there is a 
constant influx into the boiler of impuri- 
ties in solution or in suspension in this 
water. The former, i. e., those in solu- 
tion, are to a large extent insoluble in hot 
water so that the heating of the water 
precipitates them. By simply heating the 
water before it reaches the boiler they 
may be precipitated in auxiliary appa- 
ratus more easily cleaned than is the boil- 
er itself. Impurities carried along in sus- 
pension as a rule collect at the water 
level within the boiler and may be 
skimmed off therefrom by cleaners of the 
surface blow-off type, a number of which 
are described in an article on other pages 
of this issue. This article is the begin- 
ping of a number of discussions of the 
whole range of purifying apparatus for 
use with steam boilers, which articles 
will be continued regularly in these col- 
umns until their completion. 
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The Hull asa Retara for Marine Plants. 
In the leading article of this paper there 


will be found a description of a high-grade 
English ship-lighting plant in which the 
hull of the vessel is used as the return 
conductor of the distributing system. In 
this country marine equipments were at 
one time arranged in this way but the 
practice has gradually gone out of favor, 
a complete two-wire insulated system now 
being the universal rule in American-built 
ships. 


Among the reasons which have been 
given for this change in American prac- 
tice are the added risk of grounds, the de- 
fiection of the compasses and the danger 
—probably more fancied than real—that 
electrolysis or heavy burn-outs would 
seriously affect the ship’s structure or 
plating. That the English builders use 
the system in such a ship as that described 
on another page, which is the largest and 
most expensive craft afloat, proves that 
none of these objections can be very seri- 
ous, and that there must be compensating 
advantages. 


The first and chief of the advantages is 
of course the reduced cost of the wiring. 
As the return circuit has an enormous 
cross section there is practically no drop 
of voltage in it. The whole drop being 
concentrated in one side of the system the 
conductors can be made one-half the cross 
section necessary to give the same drop in 
a two-wire system; thus the amount of 
copper is reduced 75 per cent, a reduction 
greater than that obtained by the use of 
a three-wire system. 


In addition to the reduced amount of 
material the work of construction is great- 
ly simplified. No twin wires are neces- 
sary, each feeder, main and branch being 
a single conductor with single-pole 
switches and fuses. The switchboard is 
also greatly simplified, there being no 
need of a negative bus and switches and 
double-pole fuses. Indeed, there is no 
need of even running the negative leads 
from the machines to the board, although 
in the plant referred to above the single- 
pole fuse for each machine has been put 
on the negative lead between the machine 
and ground in order to protect against 
grounds within the machine, and for the 
sake of convenience the fuse has been 
placed upon the switchboard. 


This hull arrangement gives twice the 
strain on the insulation between the posi- 
tive and ground that exists in two-wire 
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insulated systems, but this strain is slight 
in such low tension circuits, insufficient 
to do physical harm or break down insu- 
lation with any dielectric strength what- 
ever. With two-wire systems in case the 
insulation of one polarity gives away at 
any point the ground immediately becomes 
a network carrying the current from the 
fault to any weak point that may develop 
on the other polarity. In one-wire sys- 
tems all the insulation is placed to one 
side of ground and a weakness at any 
point through half the insulation is not 
distributed to any weak points through 
the other half. 


An old rule has been revised by some 
modern wit into the form “put all your 
eggs in one basket and then watch that 
basket.” To paraphrase this revision the 
English prefer in marine plants to put all 
their insulation on one pole and then 
watch that pole. 


A New Departure ia Alternating Current Rega- 
lation, 

It is well known that the drop in alter- 
nating-current generators with increase of 
load is as a rule much greater than that 
in direct-current machines of the same 
size and with the same load increase. This 
is due to the self-induction of the windings 
caused by magnetic leakage from the arm- 
ature coils that does not pass through the 
field coils. In addition, when the load of 
an alternator becomes inductive, the 
armature exerts a direct demagnetizing 
effect upon the fleld for which there is no 
analogue in direct-current machinery. 


Single-phase alternators in small sizes 
are customarily composite-wound, the cur- 
rent passing out to the line or a derived 
current proportional thereto being recti- 
fled and used to help excite the fields. 
While this current is effective for non- 
inductive loads, when the load becomes 
inductive and the demagnetizing action of 
the armature is increased thereby, the 
composite winding fails to make up for it 
and the voltage of the machine falls just 
at the time when it should rise in order 
to overcome the increased inductive drop 
of lines and transformers. 


Composite winding does not adapt itself 
to polyphase machinery and is rarely used 
on large generators. The result is that 
such machines in order to obtain close 
regulation are necessarily rated at an out- 
put frequently much less than they could 
carry if limited only by danger of over- 
heating. In other words, the machines 
are more heavy and more expensive per 
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kilowatt output than would be the case 
if it were not for difficulties of regulation. 


On another page there will be found a 
description of a new line of alternators 
which are in a sense compounded, the 
compounding being effected through the 
exciter on a new principle of alternating- 
current regulation. In a paper recently 
read by Mr. H. G. Reist before the Ohio 
Electric Light Association the results ob- 
tained by this method of excitation were 
illustrated by a striking example which 
may be quoted as follows: “I have seen 
a 60-h. p. induction motor started from a 
75-kw. generator with a drop in potential 
on the line just sufficient to fluctuate the 
voltmeter and lasting perhaps one-half 
second, but the effect on the lights could 
be detected only on close observation. At 
the same time it was noted by the ta- 
chometer on the machine that there was a 


| Momentary drop in speed so that beyond 


a doubt the slight fluctuation was due to 
this cause.” Such results are far from 
attainable in ordinary separately excited 
or composite-wound machines and indi- 
cate a new departure in alternating-cur- 
rent regulation which will go far toward 
overcoming the previous poor qualities of 
alternating-current machinery in this re- 
spect as compared with direct-current ma- 
chinery and will allow the more general 
use of a.c. motors without serious disturb- 
ing effects. 


Aa Expedieat for Troubles ta Parallel Reaning. 

With a battery of compound wound 
direct-current machines which usually run 
perfectly in parallel with each other it 
often occurs that one machine suddenly de- 
velops a tendency to alternately shirk the 
load and attempt to carry the whole of it. 
This tendency—as is well known— is due 
to poor contacts somewhere in the circuit, 
such poor contacts being liable to develop 
at any time owing to a burned switch 
blade, a loose nut or other causes. It 
might be incidentally remarked right here 
that the poor contact need not be in the 
equalizer since the satisfactory running 
of compound wound machines together 
depends on the perfection of paralleling 
the series flelds and a poor contact in the 
positive bus bar (if the series flelds are 
on the positive side of the system) may 
disturb this paralleling. 


When this trouble does occur it usually 
requires some time to locate it, and any 
means of operating the machine affected 
during this time may prove valuable in 
stations the generating equipment of 


“which is heavily loaded. Such a means 


may be borrowed from experience in al- 
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ternating current stations. As is well 
known, the division of the load between 
alternating current generators depends 
solely upon the governors of the engines 
driving them. If two engine-driven alter- 
nators are running in parallel and the 
governor of one is thrown out of service 
with the cut-off fixed so as to give steam 
enough for, let us say, 100 kilowatts, this 
unit will continue generating 100 kilo- 
watts and the other one will supply the 
balance necessary to carry the load, its 
governor taking up the whole of the fluc- 
tuations. This method of working is 
quite commonly used where the loads are 
reasonably steady and particularly in 
water power plants where individual gov- 
ernors on each machine are likely to give 
trouble. 


In direct current plants the same expe- 
dient may be adopted for machines giving 
trouble in the manner pointed out above. 
If one machine unexpectedly develops a 
tendency to see-saw its load the trouble 
may be temporarily remedied until a per- 
manent cure can be found by blocking its 
governor and running its engine at fixed 
cut-off. It will then deliver to the bus 
bars a constant number of kilowatts at a 
voltage determined by the excitation of 
the other machines. The reason for this 
action and for the fact that any change 
either of its shunt or series field does not 
disturb its load may be explained as fol- 
lows. If, for example, the current through 
its series field is suddenly increased the 
voltage will tend to rise above that of the 
other machines and the output will tend 
to increase. The lack of steam to give 
this increased output will check this ten- 
dency and the speed will fall, maintaining 
the voltage and output at the previous 
values, the engine thus automatically ad- 
justing its speed so as to deliver practi- 
cally the same energy to the bus bars 
whatever the fleld excitation may be. 


This expedient is a valuable one in 
cases where the equalizer fails and we 
series field would otherwise tend perhaps 
to weaken the magnetism and make the 
machine run as a motor and race, carry- 
ing the engine with it. The blocking of 
the governor in this case absolutely pre- 
vents any reversal of the current through 
the series field. While of course it is un- 
safe to run a machine in this way without 
closely watching it when the load is likely 
to fall below the output for which it is set, 
still there are many cases where the 
smallest probable load is greater than 
that generated by one machine. In such 
eases this method of running is safe. 
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THE APPARATUS FOR THE COMMERCIAL 
GENERATION OF OXYGEN AND HY- 
DROGEN BY THE ELECTRIC 
CURRENT. 


BY W. S. FRANKLIN. 


During the year 1895 a novel form of 
electrolytic generator for oxygen and hy- 
drogen was constructed and tested at the 
physical laooratory of Iowa State College.“ 
During 1896 this generator was greatly 
improved, and a large generator of twenty 
cells was constructed and tested. The re- 
sults of this test showed that practically 
pure oxygen could be produced at the cost 
of 1 cent per cubic foot (counting hydro- 
gen as of no value), rating electrical pow- 
er at 2 cents per kilowatt hour. This 
early type of generator was identically 
the same in design as the generator de- 


End View 


Bection 


Side View 


FIG. 2. 


FIG, J. 


scribed below, except that the electrode 
frames and all pipes were made of lead 
and the electrolyte was dilute sulphuric 
acid. 

During 1898 an electrolytic generator 
was constructed and testedt at the physi- 
cal laboratory of Lehigh University. This 
generator was made by bolting together a 
number of massive cast iron frames of the 
form shown in Fig. 1. These frames were 
separated by hard rubber plates, as shown 
in Fig. 2, and the central portion of each 
hard rubber plate was cut away, as shown 
in Fig. 3. The chambers between the 
frames were filled with caustic soda solu- 
tion of the maximum electrical conduc- 
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» See Physical Review IV., 61. 
t Thesis of H. J. Horn and Paul Bucher, 
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tivity and the cast iron frames served as 
electrodes. 

To prevent the mixing of the gases by 
currents of the liquid, slotted hard rubber 
posts were placed on either side of the 
hard rubber plate and in these slots a 
large number of strips of sheet iron were 
supported, as shown in Fig. 2. These 


strips of sheet iron were insulated from 
the electrode frames, and, inasmuch as 
the electromotive force used per cell is 
considerably less than twice the mini- 
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mum e. m. f. required to generate oxygen 
and hydrogen, there is no tendency for 
the gases to be generated upon these 
sheet iron strips. 

The complete generator (3 cells) is 
shown in Figs. 4, 5 and 6. Two %-inch 
gas pipes pass upward from each cast iron 
frame. These %-inch pipes terminate in 
14-inch pipes, each of which contains an 
insulating junction and bends over and 
connects to one or the other of two large 
and slightly inclined collecting pipes, C’ 
and C“. These pipes, C’ and C”, connect 
at their lower ends to two traps, through 
which the liquid that is thrown over by 
the gases may escape; at their upper ends 
the pipes C’ and C“ connect to the pipes 
which lead the gases to the storage tanks. 
Connected to the bottom of each cast fron 
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frame is a M inch pipe which bends up- 
ward and terminates in a cup, through 
which fresh electrolyte may be introduced 
into the electrolytic chamber. At the bot- 
tom of each cast iron frame are two - 
inch drain pipes for use in washing out 
the apparatus. 
EFFICIENCY OF GENERATION. 

During the passage of one ampere for 
one second through an electrolytic cell 
„00001039 gram of hydrogen and a corre- 
sponding amount of oxygen are liberated. 
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Now, the combustion of 1 gram of hydro- 
gen gives 34,200 calories of heat, or 143,- 
600 joules, so that the recombination of 
.00001039 gram of hydrogen with oxygen 
would give 1.45 joules, which is the 
amount of work that would be done by 
1.45 volts of e. m. f. in pushing the one 
ampere of current through the electro- 
lytic cell for one second. Therefore, if 
the e. m. f. used to push the current 
through the electrolytic cell were exactly 
1.45 volts, then all of the work done in 
pushing the current through the cell 
would be represented by the heat value of 
the hydrogen and oxygen obtained and 
the efficiency of the apparatus would be 
100%. As a matter of fact, however, the 
e. m. f. needed to push the current 
through the cell is in excess of 1.45 volts 
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and the efficiency is therefore less than 
100%. In fact, if E is the e. m. f. actually 
used to push current through the cell, 
then 


1.45 


4 = — 


in which u is the efficiency of generation. 
RESULTS OF TESTS. 
The tests carried out by Messrs. Horn 
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the hole in the hard rubber plates being 
made slightly smaller also. 

With a current of 10 amperes the e. m . f. 
required per cell was 3.6 volts and the effi- 
ciency was therefore 41%. This current 
of 10 amperes was about as much ag the 
cells could stand continuously without ex- 
cessive heating. 

The curve, Fig. 7, shows the e. m. f. re- 
quired per cell for various currents and 
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and Bucher included tests of the purity. of 
the gases and determinations of the eff- 
ciency of generation for various rates of 
generation. They found the gases to be 
about 98% pure, the impurity in the oxy- 
gen being hydrogen and vice versa. This 
degree of purity leaves nothing to be de- 
sired when the gases are to be used for 
heating purposes. When the gases are to 
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be used for analytical purposes in the 
chemical laboratory, a higher degree of 
purity is desirable and can be attained by 
increasing the distance between anode and 
cathode and by exercising care in the ar- 
rangement of the sheet iron strips shown 
in Fig. 2. For the best effect these strips 
should be fitted into slots in the rubber 
separating plate at a, Fig. 2, to prevent a 


downward current of liquid at a. With 
some care in this particular the mixing of 
the gases can be entirely prevented. For 
example, the cells which gave 98% purity, 
as stated above, gave 99.9 purity after a 
slight modification of the sheet iron strips, 


the curve, Fig. 8, shows the efficiencies of 
generation for various currents. 


CONCLUSIONS. 
The electrolytic generator here de- 
scribed is entirely satisfactory in every 
particular. There is no corrosion of tue 
electrodes and the hard rub- 
ber withstands the action of 
the caustic soda perfectly. 
The efficiency under practi- 
cal conditions is as high as 
40%, and oxygen and hydro- 
gen may be produced more 
cheaply by means of this 
generator than by any other 
method. 


AMERICAN TELEPHONE 
PRACTICE. 


COMMERCIAL WHKATSTONE 
BRIDGES. * 


BY KEMPSTER B. MILLER. 


A particular form of bridge 
which has come into exten- 
sive use in this country 
and which possesses several 
unique features is shown 
complete in Fig. 1. 

The various adjustments 
of the arms are accomplished 
by placing plugs in the vari- 
ous holes between the brass 
blocks arranged in rows, as 
shown in the diagram, Fig. 2. 
Between each successive pair 
of blocks are arranged resist- 
ance coils having the resist- 
ances in ohms designated on 
the plan. Placing a plug in a hole be- 
tween two blocks short circuits the re- 


*From a book to be published by the American 
Electrician Company. 
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sistance connected between those two 
blocks. The rheostat arm of this bridge 
is represented by the top and bottom 
rows of blocks and if all plugs are re- 
moved the resistance in this arm will 
amount to 11,110 ohms. The ratio arms A 
and B are represented by the left and 
right-hand halves respectively of the cen- 
ter row. A galvanometer and suitable 
battery, together with battery and galva- 
nometer keys, are all mounted in a carry- 
ing case as shown. 

The connections of this instrument are 
indicated in Fig. 2, and are as follows: 
The top row of blocks is connected to the 
bottom row by a heavy copper bar joining 
the right-hand blocks. This connection 
is made very heavy, so as to interpose no 
extra resistance in the rheostat. On the 
rheostat formed by the upper and lower 
rows of blocks any resistance from 1 to 
11,110 ohms may be obtained, the resist- 
ance being added by leaving out plugs. 
The lower left-hand block of. the rheo- 
stat is connected to the lower binding 
post, D, forming one terminal of the un- 
known resistance. 

The upper post, C, forming the other 
terminal of the unknown resistance, is 
connected to block, X, which block is also 
joined to the galvanometer key. The block, 
R, is connected to the upper left-hand 
block of the rheostat. The end blocks of 
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FIG. 2.— PLAN OF A WHEAT STONE BRIDGE WITH CONNECTIONS. 


the middle row are connected together and 
to the + terminalof the battery. The — 
terminal of the battery is connected 
through the battery key to the lower left 
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hand end of the rheostat. One galvano- 
meter terminal is connected directly to 
the block, R, the left-hand block of the 
rheostat, and to the back contact of the 
galvanometer key. The other galvano- 


FIG. 8.—DIAGRAM OF BRIDGE SHOWING 
REVERSING COMMUTATOR. 


meter terminal is connected through the 
key to the block, X. 

By carefully following out these con- 
nections it will be apparent that the 
parts as connected form three arms of a 
Wheatstone bridge, the fourth, of course, 
being the unknown resistance joined to 
the line posts. This is shown diagrammat- 
ically in Fig. 3, where the correspond- 
ing parts are similarly lettered. 

It will be noticed that this latter figure 
is practically the usual diagram, with 
the addition of the center blocks, A, B, X, 
R, forming a sort of commutator. The 
object of this arrangement is to make it 
possible to reverse the connections of 
arms, A and B, with R and X 

The bridge arms, A and B, have not the 
same range of resistances in this bridge, 
A having only 1, 10 and 100 ohm coils, 
while the resistances of B are 10, 100 and 
1000 ohms. Therefore, if a ratio of 1000 
to 1 for measuring large resistances is 
desired, the plugs are inserted in the com- 
mutator as shown; while an opposite ar- 
rangement of the plugs in the other 
holes will give a ratio of 1 to 1000 for 
very small resistances. In this bridge the 
galvanometer key is so arranged as to 
short-circuit the galvanometer while the 
key is up. 

The galvanometers usually furnished 
with the complete bridges consist of a 
needle so mounted as to swing freely in a 
horizontal plane. This needle is given a 
tendency to point in one direction some- 
times by the action of the earth’s mag- 
netic field and sometimes by the fleld of 
a powerful permanent magnet. By caus- 
ing the current through the bridge wire 
to flow through a coil, either stationary 
and surounding the needle, or movable 
and carried on to the needle, the needle is 
caused to swerve from its normal position 
and to place itself at right angles to the 
lines of force due to the permanent field. 
The deflection of the needle is great or 
small, according to the strength of the 
current, and to the right or left accord- 
ing to the direction of the current. 

In many of the tests to be described 
later a galvanometer of greater sensitive- 
ness is required, and some form of re- 
fiecting instrument is used. In these the 
needle carries a small circular mirror, 
which reflects a spot of light from a lamp 
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on some other source against a scale. In 
this arrangement every movement of the 
needle causes the spot of light to move 
along the scale, and a little consideration 
will show that the angle through which 
the reflected ray of light moves is double 
that through which the needle travels. 
Thus this reflected ray of light serves as a 
needle of any desired length, and has the 
advantages of magnifying the angular 
movement of the needle to twice its real 
amount, and of possessing no mass, and 
therefore no inertia. 

The two galvanometers used to the 
greatest extent for quantitative measure- 
ments in practical work are the Thomp- 
son and the D’Arsonval. 

The Thompson galvanometer is made in 
a great variety of forms. The needle con- 
sists of several very light bar magnets ar- 
ranged side by side and with opposing 
poles together, so that the directive influ- 
ence of the earth’s field shall be very 
slight. The needle is directly attached to 
a small silvered glass mirror, and is sus- 
pended within the coil or coils by means 
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FIG. 4.—A D’ARSONVAL GALVANOM ETER. 


of a silk or quartz fiber. ‘Ihe current to 
be measured is passed through the coils, 
and the magnetic field set up thereby 
causes the needle to swerve from its nor- 
mal position. The Thompson galvano- 
meter is used in the most delicate testa, 
and is essentially a laboratory instru- 
ment. It has the disadvantage of being 
affected to such an extent by external 
magnetic fields as to render its use im- 
possible in many cases. A passing street 
car or variations in the current fiowing in 
a neighboring circuit will cause the 
needle to swing violently, thus making 
accurate work out of the question. These 
disadvantages may be overcome to some 
extent by inclosing the galvanometer in 
a heavy iron case—such as an old safe— 
but they tend to make it a very. undesir- 
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able instrument for portable work. Where 
the instrument can be permanently set up 
and properly guarded, it is unequaled for 
delicacy and accuracy. 

For nearly all practical engineering 
work, the D' Arsonval galvanometer is 
sensitive enough, and has the alvantage of 
being much more convenient for general 
work. In this the needle is a coil instead 
of a permanent magnet, and is suspended 
within the field of a powerful permanent 
magnet instead of a coil. The needle car- 
ries a mirror, as in the Thompson instru- 
ment. The current to be measured is 
passed through the coil, and as this coil 
lies in the field of the permanent magnet, 
a rotation of the coil ensues, the action 
being identical with that which causes 
the armature of an electric motor to re- 
volve. 

In Fig. 4 is shown a much used form 
of. D’Arsonval galvanometer made by 
Queen & Co., Philadelphia. The fleld is 
built up of a number of horizontal per- 
manent magnets, between the poles of 
which is suspended the needle. 

The great advantage of the D’Arsonval 
galvanometer is that it is unaffected by 
variations in the external magnetic field. 
It may even be used close to dynamo ma- 
chinery, without being sensibly affected. 

In order to read the defiection produced 
by a current, in any form of reflecting gal- 
vanometers, two methods may be em- 
ployed. One is to cause the needle to re- 
flect a spot of light from a stationary 
source, upon a horizontal scale, and by 
watching the movement of the spot the 
number of scale divisions defiection may 
be accurately determined. Another and 
better way is to focus a telescope on the 
mirror, in such manner that the horizont- 
al scale will be visible in the telescope. 
The mirror in its movements will refiect 
different portions of the scale into the 
telescope, and the deflection may thus be 
observed with great precision. When this 
method is used the numbers on the scale 
should be reversed, in order to appear 
normal in the telescope. Fig. 5 shows 
a telescope and scale as arranged for this 
purpose. 

Complete testing sets, containing re- 
flecting galvanometers, bridges, batteries, 
keys and other accessories, are frequently 
mounted in one case, and so arranged as 
to fold within small compass when not in 
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use. This arrangement is very conveni- 
ent, but has one disadvantage—the man- 
ipulation of the keys and plugs jars the 
box to such an extent as to make the 
readings on the galvanometer unreliable. 
The separately mounted galvanometer is, 
therefore, in general, to be preferred. Of 
course this applies only to reflecting gal- 
vanometers. 
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INTERIOR WIRING. 


BY CHARLES E. KNOX. 


CUT-OUT CABINETS, 


In hardly any other branch of interior 
wiring have so great improvements been 
made as in the method of protecting the 
branch and main circuit wires by fuses. 
This improvement has been not so much 
in the direction of the fuse itself, as the 
method of inserting the fuse in the cir- 
cuit and in making connections at the 
points where the conductors were inter- 
rupted or reduced in size, to place the 
fuse in circuit. 

In former days the Edison porcelain 
plug fuse was used almost exclusively for 
the purpose of protecting circuits from 
overload. This fuse plug was not as bad 
as the outfit of which it formed a part. 
The fuse was self-contained, easily re- 
placed (when one blew out) and had the 
advantages that all enclosed fuses have. 
The fuse blocks of which these fuses 
formed part were very inadequate for the 
purpose. The first ones were made with 
wooden bases; these were followed by 
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stranded wires were used, two or three 
strands would be in contact and the rest 
would be spread out, carrying little or no 
current. No attempt was made to enclose 
the fuse blocks or the wires. A piece of 
mica was placed over each block to cover 
the wires and contacts, but this generally 
disappeared after the block had been in 
use for a short time. 


CUT OUT PANEL 
OR DISTRIBUTING 
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between which the fuse is connected. In 
case the fuse is blown the whole block 
may be removed and replaced by another 
one and the fuse in the first one replaced 
at leisure. 

All the panel type of cut-outs are now 
installed in a wooden box or cabinet. We 
will, in the present number, discuss this 
cabinet, the method of bringing the con- 
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FIGS. 1, 2 AND 8. 


The first great improvement was made 
by the introduction of the panel type of 
cut-out distributing boards. This con- 
sisted of a slab or tablet on which were 
mounted bus bars and connecting bars for 
making the connections between the main 
wires and the branch circuit wires. In 
these boards fuse wire was used instead 
of the fuse plugs. All the connections in 
these early panel boards were made at the 
back of the board—a method which was 
as dangerous as it was inconvenient. This 
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FIGS. 4, 5 AND 6. 


porcelain blocks of the same style and de- 
sign. In both cases the connections with 
the wires were made by screw contacts. 
With small sizes of wires this was not 
objectionable, but with the larger sizes of 
wires the contact was very poor. Where 


type was soon followed by tablet or panel 
boards having front connections for all 
the wires. Then followed the present type 
of cut-out in which the fuse is “remova- 
ble,” i. e., the fuse is contained in a mov- 
able block having contacts at each end 


duit and wires to the cabinets and the 
means used in making the connections. In 
the next number we will discuss the panels 
or distributing boards themselves. 

The first cabinets consisted of a sim- 
ple box of general form and design, shown 
in Figs. 1,2 and 8. The panel was screwed 
to the back of the box. The sides and 
door of the box were usually lined with 
asbestos paper. With this type of cut- 
out cabinet (called the single box) it is 
necessary to bring each conduit and wire 
opposite the point at which it connects 
with the panel. This is very objectionable 
for the following reason: As the conduit 
tubes all come from the floor or from the 
ceiling, it is necessary to make bends or 
put elbows in the conduits in order to 
bring them to the proper points at the 
sides of the box. This makes an expen- 
sive piece of work and also makes it nec- 
essary to cut the partition or wall in 
which the cabinet is placed. 

With the double type of cut-out cabinet 
shown in Figs. 4, 5 and 6 it is not neces- 
sary to bring the tubes at any particular 
point, as provision is made whereby the 
wires may be brought to the proper point. 
The means for doing this consists of a 
compartment (called a gutter) between the 
outer wooden box and the inner slate box. 
In this space the wires may be run, from 
the point where they leave the conduit to 
the point where they enter the slate sides 
of the inner box. The advantages of this 
method are obvious. As seen from the 
drawings, the door only opens on the 
panel, the “gutter” being covered by the 
trim of the box, which is fastened in place 
by wood screws. Whenever it is neces- 
sary to get at the wires between the con- 
duits and the slab, it is only necessary 
to remove the trim of the cover. This 
method has now been in use for several 
years and has given better satisfaction 
than anything else yet devised for the 
purpose. 
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BOILER CLEANERS OF THE BLOW-OFF 
TYPE. 


It has always been a difficult problem 
the keeping of oil, grease and earthy 
matter from accumulating in steam boil- 
ers, and probably the surface and bottom 
blow-offs are about as efficient as any 
other apparatus ever devised for that pur- 
pose. The surface blow-off has been im- 
proved and added to by many engineers 
and inventors, for the purpose of adding 
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FIG. 1.—TRIUMPH BOILER CLEANER. 


to its efficiency, but it still remains a sur- 
fece blow-off, although it is in an im- 
proved form. 

The succeeding illustrations present 
some of the best known forms of boiler 
cleaners; or improved surface blow- 
offs,” as they may well be designated. 
While these cleaners are designed to clari- 
fy all the water that is pumped into the 
boiler, other forms are designed only to 
abstract oil and grease from the water of 
condensation that is to be returned to the 
boiler. Closely allied to this type of grease 
extraction is the steam separation which 
is used for separating from the passing 
steam any water of condensation. In 
some cases there is little difference be- 
tween the steam separation and the 
grease extraction, and in a number of in- 


FIG. 2.—M’EACHEN BOILER CLEANER. 


stances the same appliance is used for 
both operations, the apparatus being 
termed ‘‘steam separator, grease extract- 
or and exhaust head.” Nearly all water 
‘catchers may also be used for extracting 
grease, but as the duty of one is manifest- 
ly between the boiler and engine, and the 
other in the exhaust pipe, there should 
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be some difference in construction to en- 
sure the best results. 

The boiler cleaners are several in num- 
ber, and all work upon nearly the same 
principle—that is of a skimming dish 
placed at the water level. Fig. 1 shows 
the arrangement very clearly; this cut rep- 
resents the Triumph Boiler Cleaner, made 
by S. W. Baid, St. Louis, Mo. 

In this cleaner, as in nearly all others, 
the water is drawn from the water line, 
passed through a settling tank and then 
returned to the boiler again. The me- 
chanical power necessary to circulate the 
water as above is taken from the energy 
contained in the boiler itself. A closed 
tank, somewhat resembling an ordinary 
heater, or a hot-water tank as attached to 
the kitchen range, is connected as shown 
by Fig. 2, which also represents a form of 
the McEachen boiler cleaner, as attached 
for use in water containing mud, veg- 
etable matter and oil. A filter is shown 
in the settling tank, and the foreign ma- 
terial is separated from the water therein. 
But the action of the apparatus thus ar- 
ranged is very slow, and the circulation is 
not as good as in the improved forms of 
this boiler cleaner, which are illustrated 
by Figs. 3 and 4. The arrangement of the 
filter, shown in Fig. 2, makes the opera- 
tion of the device necessarily very slow. 
This has been modified in another form of 
cleaner, by the same maker, as shown by 


FIG. 4.—M’EACHEN BLOW-OFF CLEANER. 


Fig. 3. Here the principle is clearly 
shown which causes a circulation of water 
through the cleaner. Hot water fiows 
through the skimming dish and connect- 
ing pipes to the settling chamber. There 
the body of water becomes cooled through 
radiation of its heat, therefore it becomes 
heavier and forces itself back through the 
connecting pipes into the boiler again 
and below the water line plainly by the 
action of gravity. 

This simple form of cleaner has the 
usual “skimming dish” at the water line, 
and it also has a number of pans ar- 
ranged in a conical pile in the steam 
space. The feed water enters the upper 
pan and trickles down over the rest of the 
pans, becoming very hot in its passage 
through the steam space. This form of 
cleaner is especially desirable, for only 
sulphate of lime, iron, salt and other min- 
erals which form into scale when heat is 
applied are found in the water. 

Still another form of this cleaner, and a 
very simple form too, is shown by Fig. 4. 
In this arrangement the settling tank is 
dispensed with, the pans are removed 
and the feed pipe is brought down direct- 
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ly into the shallow pan, which is con- 
nected with the “skimming dish.“ The 
device is used merely as a surface blow- 
off, but only matter contained in the pan 
can be blown off unless the water is at too 
high a level in the boiler. This arrange- 
ment is for mud, magnesia, vegetable 
matter and oil. Where only these sub- 
stances are contained in the water, the 
device shown by Fig. 4 may be used to 
advantage. 

Trouble has been experienced, in using 
surface skimmers because of the varia- 


FIG. 8.—M'EACHEN CLEANER WITH PANS 


tion in the water level. The cleaner, il- 
lustrated by Fig. 5, is so constructed that 
it will not be drowned one minute and lo- 
cated high and dry the next. This is done 
by making a “three-story” skimmer, as 
shown in the engraving in question, so 
that as the water level varies, the upper, 
lower or intermediate skimmer may be in 
position for active service. This cleaner 
is sold by Foster, Hester & Co., Chicago. 
One of the earliest forms of boiler 
cleaners of this type is that shown in 
Fig. 6, and made by Mr. Jas. F. Hotchkiss, 
New York City. In this cleaner, as in the 
others described above, the skimming de- 
vice or funnel is connected with a reser- 
voir outside of the boiler, in which reser- 
voir or settling basin the material col- 
lected from the surface of the water in 
the boiler is deposited, but the cleaner 
differs from those above described in that 
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FIG. 5.—- BROWN MECHANICAL CLEANER. 


its arrangement is more simple and com- 


pact. The reservoir is placed immediately 
on top of the boiler, making the piping 
short and the radiation and waste of heat 
small. With the rest of the boiler this 
reservoir or settling chamber and the pip- 
ing to it may be covered with heat insu- 
lating material, the circulation continuing 
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and apparently not depending upon the 
cooling of the reservoir. Í 

Of the parts shown. in the illustration, 
B is the settling chamber, which is spher- 
ical in shape and rests directly upon the 
boiler shell, AA. The circulation is 
maintained in the direction of the arrows 
from the funnel or skimming device, C, 
through the uptake, D, and down through 
pipe, E. The chamber, B, is crossed by a 
diaphragm, G, which compels the water 


FIG.“6.—THE HOTCHKISS BOILER CLEANER. 


to pass downward around it. The low 
velocity due to the increased cross section 
of the lower half of the chamber com- 
pared with that of the pipes permits 
the water to deposit any solid particles in 
this chamber. In the upper part of the 
diaphragm is a small air hole provided to 
start the circulation, the water of the 
boiler absorbing the air of the reservoir 
and filling the latter automatically when 
the boiler is newly put in service. F is 
the usual blow-off pipe for removing the 


deposits. 
— — — 


THE EFFECT OF HEAT ON BABBITT METAL. 


Almost any solid metal for lining bear- 
ings is called by the name “Babbitt 
metal,“ while in fact few of the soft lin- 
ings used have any claim whatever to that 
title. The genuine alloy which was com- 
pounded by John Babbitt and which bears 
his name, is composed of eight (8) parts 
regulars of antimony (regular means the 
pure, refined metal), four (4) parts cop- 
per and ninety-six (96) parts of tin. 

Ordinary soft lining, so-called “Babbitt 
metal,” frequently is made up of four (4) 
parts lead and one (1) part antimony. Old 
type metal is also used for lining and con- 
sists of two (2) parts lead, one (1) part 
tin and one (1) part antimony. Britannia 
metal (pewter) is also much used for lin- 
ing, and this consists of nine (9) parts tin 
and one (1) part antimony. 

It will be noted that all the alloys above 
described are partly of antimony, and 
also contain either lead or tin, both easily 
oxidized metals. But antimony is even 
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more easily oxidized and will burn in the 
open air if too highly heated, much like 
zinc. Thus, when either of the alloys de- 
scribed above are frequently heated, the 
different metals become oxidized, but burn 
out in different ratios to each other, there- 
by changing the nature of the alloy to a 
certain extent each time it is heated. 

Genuine Babbitt will probably change 
its form more by re-heating than the al- 
loys of antimony and lead, but the latter 
are reduced the most in quantity. The 
reason therefor is that the copper and 
tin oxidize more slowly than the anti- 
mony, which quickly burns out, leaving 
the Babbitt much softer than it was be- 
fore getting rid of some of its antimony. 
Lead oxidizes much more freely than 
either copper or tin, therefore the alloy 
retains more nearly its original composi- 
tion when a quantity is burned off or oxi- 
dized, still the antimony burns out faster 
than the lead, reducing the hardness of 
the alloy, but not to the extent it does 
when mixed with tin and copper. 

Under proper conditions any kind of 
Babbitt metal may be melted and even 
kept indefinitely in a molten condition 
without oxidization, or, in everyday lan- 
guage, wthout the forming of dross on 
the surface of the molten metal. To se- 
cure this result protect the metal from 
the atmosphere. A layer of dirt on top of 
the molten metal will do it; even a layer 
of oxide or dross is a good preventive; 
therefore do not skim off the layer of ox- 
ide as fast as it forms, but let it stay on 
top of the hot metal. 

A very good way is to cover the metal 
in the ladle or melting pot with pulver- 
ized charcoal. Carbon largely retards the 
process of oxidization, and if some salt 
and soda (common washing or cooking 
soda) be added to the coaisely powdered 
charcoal, the oxide will be reduced; that 
is, the dross will be smelted back into the 
metal again. 

Another great preventive of oxidiza- 
tion of Babbitt metal lies in not heating 
the metal too hot. For all except very 
small bearings, where the layer of metal 
must run very thin, there is no need of 
heating the metal very hot. Just hot 
enough to barely char a dry pine stick is 
a good rule to follow when heating Bab- 
bitt metal. But whittle the stick every 
time the metal is tested, so a fresh wood- 
en surface is exposed thereto. 


Letters on 9 
Practical Subjects 


S 8088 ο⏑ A 
A Polyphase Puzzle. 


rn 


To the Editor of American Electrician. 
Sir—The accompanying diagram of cir- 
cuits illustrates an electric puzzle with 
which I had to contend some time ago. 
An 80-h. p. synchronous motor was tem- 
porarily used as a generator and connected 
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to the three upper wires running to the 
1200-volt bus bars shown in the accom- 
panying diagram. Three 75-kw. step-up 
transformers connected these bus bars 
with three 10,000-volt bus bars connected 
to a high-tension transmission line, but 
at the time the puzzling conditions arose 
the switches to this transmission line were 
Open and there was no other connection 
to the 1200-volt or the 10,000-volt bus bars. 
To one phase of the 1200-volt system a 
20-light transformer, shown at X, was 
connected and was used for lighting the 
transformer sub-station. Each step-up 


TO 1200 V. 
3 PHASE GENERATOR 


10000 VOLT BU8 BARS 


A POLYPHASE PUZZLE. 


transformer was supplied on its low ten- 
sion side through a double pole switch, 
these switches being shown at A, B and 
C. With these switches all open we ob- 
tained no light at X and one closed gave 
the same result. With another switch 
closed the lamps came up to full voltage 
while with the three switches, A, B and 
C, all closed, or any other combination 
than those mentioned above, the lamps 
came up to approximately half their 
proper candle power. We discovered af- 
terward that one of the fuses of the tem- 
porary generator was out. The problem 
arises which fuse was out and which 
switches gave the different results named. 
F. B. 
The “Same Circuit” Method of Incandes. 
cent Lamp Photometry. 


To the E:litor of American Electrician: 
Sir—In an article upon the above sub- 
ject, appearing in the last issue of your 
journal, I notice you mention the care 
that must be taken when turning off the 
lamp under test to prevent. the dimin- 
ished drop in the rheostat feeding the 
lamps from overburning the working 
standard. In practice a much more satis- 
factory arrangement than that shown in 
your diagrams has been developed, which 
consists in the use of two separate re- 
sistances, one for each lamp, and con- 
nected in series with that lamp as shown 
in the accompanying figure. If, then, one 
lamp is turned off, the voltage on the 
other one is not changed. The draw- 
back to this method is that incandescent 
lamps, although supposed to be similar, 
are not exactly identical in resistance. 
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Therefore this method of working would 
introduce an error wherever the resist- 
ances of the lamps departed from the 
average, due to the fact that the drop 
in one resistance would vary while that 
in series with the working standard would 
remain constant. This can be compen- 
sated for by putting an equalizer wire be- 
tween the lamp terminals and arranging 


THE CONNECTION OF TWO RESISTANCES AND 
AN EQUALIZER FOR THE “SAME CIR- 
CUIT’’ METHOD OF PHOTOMETRY. 


to have the circuit through this wire 
broken at the time the lamp being meas- 
ured is removed from the socket. 

In central station work this can be done 
by means of a double-pole switch as in- 
dicated in the diagram. In case rapidity 
in the measurement of a large number of 
lamps is desired, the insertion of the lamp 
to be tested can be made to close the 
equalizer wire circuit automatically and 
open it again when the lamp is removed. 


S. E. Doane. 
Marlborough, Mass. 


— — . — — 
Floor Outlets in Large Offices. 


10 the Editor of American Electrician: 
Sir—I notice an editorial in your issue 
of October in relation to floor outlets in 
large offices. Some time ago there was 
designed by officials of this company a 
floor trough which seems to answer so ad- 
mirably the purposes of accommodating 
telephone, buzzer and other signaling con- 
ductors that a description of it may be 
of interest at this time. 
Telephone, telegraph, ticker, bell wires, 
etc., can not be laid out in advance, as the 
requirements of future occupants of offices 
in respect to such service can not be fore- 
seen, and each occupant is liable to want 
something different from that which his 
predecessor had. To reach all parts of 
a room with invisible wiring, and at the 
same time avoid tearing up fioors when- 
ever an installation or a change is de- 
sired, small wooden troughs have been 
used in the new building of the Chicago 
Telephone Company, now in the course of 
erection. These are placed immediately 
under the floors every four or five feet 
and running entirely across the room. At 
the ends of these troughs means are pro- 
vided for bringing up the wires, which 
can also be reached at any point out in the 
room by boring a hole into the floor. 
Connecting with the ends of these 
troughs there is provided around the base 
of the walls molding in which the wires 
can be carried, and which can readily be 
removed, thus uncovering the entrances 
to the wire ducts. To take the vertical 
wire-runs, a conduit is placed in a shaft 
of the building and openings are arranged 
on each floor. The course of a circuit, 
then, is through this conduit to the de- 
sired floor, thence through the floor mold- 
ing to the proper room, and on through 
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the molding and floor conduit to the de- 
sired location in the room. 

This provides an accessible conduit 
which will enable wiremen to reach a 
desk at any point in the room in a ready 
manner, and when it is placed before the 
floors are laid it is, perhaps, the cheapest 
form of conduit which can be used. 

In the new Marshall Field building, 
where tile floors are to be laid, tin pipes 
are to be imbedded in the cement filling 
every four feet across the room. An out- 
let will be provided at each end of these 
pipes along the walls, and if necessary 
they can be reached at any point in the 
room by drilling through a tile under any 
desk which the occupant may desire to 
reach with electric service. Architects 
and owners will do well to remember that 
the provision of such inexpensive conduit 
will save largely in subsequent wear and 
tear of the floors and walls of the build- 


ing. A. S. Howard, 
General Manager Chicago Telephone Com- 
pany. 
Chicago, III. 


— — . — 
A Novel System of Bell Wiring. 


To the Editor of American Electrician: 
Sir—After having read with interest in 
the July number of the American Elec- 
triclan, a note on “A Novel System of 
Bell Wiring,’’ I wish to describe a system 
which I have used for several years where- 
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of each bell being thrown out of circuit 
by the wires to the contacts on the arma- 
ture of magnet, A. The contact, V, is 
closed when the armature of A is in the 
position shown, so that the push button 
circuits can return to battery through it. 
When working the bells in series, how- 
ever, this contact must be opened in order 
to prevent it from short-circuiting all but 
bell C, when the armature of that bell is 
on the back contact. On the armature of 
A there is also a set of contacts which 
may be used for closing the electric light 
circuit if desired. With this system of 
bell wiring the number of wires and the 
number of cells of battery needed are re- 
duced to that used in the older styles of 
wiring for the same purpose. 

Trusting that the readers of the Ameri- 
can Electrician may be benefited by the 
knowledge of such a system of bell wiring, 
I submit this contribution to your paper. 

Bridgeport, Conn. F. M. Swalm. 

[This odd system of bell wiring gives 
several combinations of circuits which re- 
quire considerable study to discover what 
course the current will take under differ- 
ent circumstances. Apparently when the 
armature of magnet, A, is in the upper 
position and the make and break device of 
the buzzer begins to act current comes 
from the battery through wire 1, the buz- 
zer and wire 2 to bell C, and while the 
armature of this bell is against the back 


Call Belt Circuit 


Electric Lighting 
Circuit. 


Burglar Alarm 
Circuite through nF 
Aanunciator 


THE CIRCUITS OF A NOVEL SYSTEM OF BELL WIRING. 


by all the bells may be rung together or 
any one may be used separately as re- 
quired. 

As shown in the accompanying diagram, 
the bells, C D E, are wired respectively as 
usual to the push buttons, c d e, and the 
battery, B. A is an electro-magnet, the 
armature of which carries a number of 
insulated contacts which when released 
by the closing of the burglar alarm cir- 
cuit, automatically open this circuit at 
point, Z, and connect all the bells in series 
with each other, and in series with a cir- 
cuit interrupter and the battery. The bells 
are in this combination single stroke, the 
make and break device on the armature 


contact finds a return to the battery 
through wire 3 and the contact of bell E. 
As soon, however, as the armature of C 
is attracted the current is compelled to 
flow through wires 4 and 6 to bell D, and 
when the armature of this bell is at- 
tracted it is similarly thrown to bell E. 
Thus the bells apparently act in succes- 
sion while the contact of the buzzer re- 
mains open. This probably explains the 
successful use of the same battery at 
times on several bells in series with each 
other and at other times worked indepen- 
dently. It would require, however, a very 
slow acting make and break device.—Ed- 
itor.] 
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Electrical Cateehism 


858. How is a shunt motor started? 


A shunt motor is generally provided 
with two switches, as indicated in the 
figure. The double-pole switch, A, is first 
closed, thus sending current through the 
field coil, B. The arm of a rheostat, D, is 
then moved slowly, so as to allow a 
moderate amount of current to pass 
through the armature, C. As the arma- 
ture begins to revolve and to come up to 
speed, the resistance is gradually cut out 


THE STARTING ARRANGEMENTS FOR A SHUNT 
MOTOR. 


from the rheostat, until it is all out when 
the arm rests upon the last button. 


359. How is a shunt motor stopped? 

The double-pole main switch should be 
opened first, and as soon as the motor has 
come to rest, the rheostat arm should be 
moved back to the off“ position. If the 
rheostat arm is moved back first, there is 
apt to be vicious sparking when the last 
point is reached; also when the main 
switch is opened, there is apt to be a long 
arc that endangers the insulation on the 
field coils. Some of the automatic start- 
ing rheostats are arranged to take care of 
themselves so that one needs only to pull 
the main switch. 


3860. How are automatic motor starting 
rheostats arranged? 

The rheostat arm carries a spring 
which tends to throw it back to the “off” 
position, also the armature of an electro- 
magnet, whose coil is in series with the 
shunt field coil of the motor. As soon as 
the current is thrown on at the main 
switch, both the motor field magnet and 
the rheostat release magnet are energized, 
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and the rheostat arm is magnetically held 
in position when it has been moved to 
the running position. When the main 
switch is opened, or the pressure is re- 
moved from the line from any external 
cause, the current ceases flowing around 
the release magnet, so that it lets go and 
the spring throws the arm back to the 
“off” position. This is called a “no-volt- 
age release. 


861. Why does the release magnet hold 
the rheostat arm after the main switch 
has been opened and until the motor has 
come nearly to rest? 


This is because the shunt motor runs in 
tue same direction as the same machine 
would run as a dynamo. When the arma- 
ture of the motor is revolving in the mag- 
netic fleld, it generates an electromotive 
force just as it would if it were 
working as a dynamo. When working as 
a motor, this is in the opposite direction 
to that on the line, and is called a coun- 


AN AUTOMATIC STARTING RHEOSTAT. 


ter electromotive force.“ The instant the 
current ceases to come from the outside 
source, this counter e. m. f. becomes 
active and sends current around through 
the field and through the release magnet, 
keeping them magnetized until the motor 
has fallen to a very slow speed. 


362. How are automatic motor starting 
rheostats arranged to open the circuit in 
case of an excessive load? 


They have an auxiliary magnet whose 
coil is in series with the motor armature. 
In case the current becomes greater than 
is safe, the “overload” magnet lifts its 
armature, which either trips a spring 
switch in the armature or main circuit, or 
else short-circuits the “no voltage” re- 
lease magnet, which then lets the 
rheostat arm fly back and open the arma- 
ture circuit or leave it closed through so 
high a resistance that it can run only very 
slowly. In the figure, E shows the “no 
voltage” magnet, and F shows the “over- 
load” magnet in a well-known type of 
starting box. 

363. What causes the long fash if the 
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armature circuit is opened before the 
field circutt? 

This is caused by self-induction. When 
the current through the magnet coil be- 
gins to stop, the magnetism begins at 
once to weaken. The change in the num- 
ber of magnetic lines of force sets up or 
“induces” an electromotive force that is 
in such a direction as to tend to maintain 
the current in the same direction and at 
the same strength as before; the more 
rapid the change in the magnetization 
and the larger the number of turns in the 
coil, the higher will be the induced e. m. 
f. This tends to maintain the current 
even through the air gap as the switch is 
opened. In the case of a shunt machine, 
the e. m. f. due to opening the field cir- 
cult is likely to be many times as great as 
the regular working voltage, and is liable 


AN AUTOMATIC STARTER WITH OVERLOAD 
RELEASE. 


to cause a spark to jump through the in- 
sulation and either “ground” or “short- 
circuit” the fleld coil. 


364. Why is the flash prevented by 
leaving the armature circutt closed until 
after the motor has stopped? 

There are two reasons; first, because the 
armature offers a path of low resistance 
for the induced current, and, second, be- 
cause the armature tends to maintain the 
magnetizing current until rotation stops. 


365. How does the presence of a closed 
circuit prevent the flash? 
When the field coil is shunted by the 
armature or by some other path, such as a. 
pilot lamp, the e. m. f. of self-induction 
from the dying down of the magnetism 
causes à current to flow through the coil 
and around through the armature or 
lamp circuit; this current is in the same 
direction as that which came from the 
line, and it therefore tends to keep up 
the magnetization. Thus, if there is a 
closed circuit the induced current delays 
the demagnetization and so reduces the 
induced e. m. f. 
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A 
Queries and i 
Answers; 
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Kindly inform me how I can change a 50 
volt transformer so that I can raise the volt- 
age from 50 volts to 100 volts, 1. e., so that I 
can make a step-up transformer which will 
raise the voltage from a 50-volt circuit to a 
100-volt circuit. C. H. 

If the transformer you wish to change 
is fitted with two secondary coils which 
can be connected either in parallel for 50 
volts or in series for 100 volts, it is a very 
simple matter to use them to transform 
from 60 to 100 volts without rewinding 
the transformer at all. This can be done 
by connecting the two secondaries in se- 
ries for 100 volts and bringing out the 


middle point or common connection be- 


tween the two coils; the 50-volt circuit 
should then be connected between this 
middle point and one of the outside wires 
and the 100-volt circuit can be taken off 
from the outside wires. The transformer 
will then be capable of transforming its 
rated load from 50 to 100 volts, even 
though half its wiring space, viz., that 
occupied by the primary, is idle. For in- 
stance, if the transformer is rated at 1 
kilowatt it will transform 1 kw. from 
50 to 100 volts or from 100 to 50 volts 
without overheating. If, however, the 
transformer is designed to give only one 
voltage in the secondary, a different 
means must be adopted. If this voltage 
is 100 volts, the simplest means is to find 
if possible the middle turn of the second- 
ary winding and tap this out for a 50- 
volt terminal, connecting up the instru- 
ment as described above. If the trans- 
former is only wound for 50 volts, the 
primary coils should be removed and an- 
other coil, an exact duplicate of the sec- 
ondary, i. e., with the same number of 
turns of the same size of wire, should be 
put on in place of the primary. These 
two coils should be connected in series 
and the 50 and 100-volt circuits connect- 
ed to them, as described above. In this 
case a transformer rated at 1 kw. would 
be able to transform 2 kw. In all cases 
the 50-volt and 100-volt circuits will be 
electrically connected to each other, but 
this is, as a rule, no disadvantage in such 
low tensions. 

(1). Kindly let me know the system and 
working of signal lights at switches on sin- 
gle track country trolley lines. 

(2). What change is necessary to make dl- 
rect current motors run as dynamos, and 18 
the machine driven in the same direction as 
it ran as a motor? 

(3). If a direct current dynamo is built to 
run right-handed can it be successfully run 
in the opposite direction, and what changes 
are necessary? 

(4). What operation is necessary to find 
size or capacity of fleld rheostat for direct 
current dynamos? W. A. L. 

(1). Signal lights are generally worked 
on one principle whereby only one extra 
Wire is needed between the switches. The 
circuits are shown in the accompanying 
diagram, A representing the apparatus at 


AMENCAN ELECTNCIAN 
one end of the single track line between 
two switches, and B that at the other end. 
The special signal wire between the two 
signal boxes is connected through two 
lamps in series at each end to a two-way 
switch, which can be thrown up to the 
trolley wire or down to the ground. Nor- 
mally, when there is no car on the sec- 
tion, both switches are down or both are 
up and the lamps are not lighted. If, how- 
ever, a car enters from the left, both 
switches being down, the conductor turns 
the switch at A into the up position, mak- 


TROLLEY WIRE 


i 


a 
LAMPS 
GROUND 
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A 
ing a circuit from the trolley and through 
the 4 lights and the signal wire in series 
and to the ground at B. The lamps thus 
shine until this car reaches B, when the 
conductor throws up the switch at that 
point, 
Whenever they are lighted it is a signal 
preventing cars from entering either end 
of the line. Whenever they are extin- 
guished a car can enter from either end, 
the conuuctor invariably reversing the 
position of the switch at the end entered 
and lighting the lamps thereby. The re- 
sistance of the signal wire in series with 
four 110-volt lamps absorbs the full 600 
volts. 

(2). A direct current shunt wound mo- 
tor will run as a lynamo, with no change 
whatever, giving at its normal speed prac- 
tically the same voltage as that which it 
absorbs as a motor. To obtain control of 
the voltage a field rheostat will have to 
be connected in the field circuit in the 
usual way. A machine will only generate 
current when run in one direction unless 
its field connections are reversed, when it 
must run in the opposite direction. The 


SHUNT FIELD 


FIG. 2. 


FIG. 1. 


direction to run it to make it generate is 
the same as that in which it runs when 
used as a motor. 

(3). A dynamo can be successfully run 
in the opposite direction to that for which 
it was built provided its brushes are radial 
or of any other type suitable for the re- 
versed rotation. If not, the brush holders 


must be taken off and changed around in 


such a way as to fit the brushes for the 
reversed direction. All brush holders are 
changeable in this manner. The only 
change other than this is the reversal of 
the field magnet connections. In the ac- 
companying diagram, Fig. 1 represents 
the connections for right-handed rotation, 


again extinguishing the lamps. 


(Vor. XI. No. 11. 


Fig. 2 represents the change necessary to 
adapt the machine to left-handed rota- 
tion. It will be noticed that the connec- 
tions of both the series and shunt coils 
of the field must be changed in compound 
wound machines. The same change can 
be accomplished by simply reversing the 
connections to the brushes. 

(4). The fleld rheostat of a direct current 
dynamo must be capable of carrying with- 
out overheating the whole of the current 
flowing through the shunt coils, and is 
usually made with sufficiently high resist- 
ance to cause a drop of 50 per cent. of the 
total voltage of the machine when 
this whole current fiows through the 
whole rheostat. The current in the 
shunt field, of course, varies in dif- 
ferent sizes of machines and varies 
in different makes of machines of the 
same size, so that no definite figures can 
be given for any machine without know- 
ing its size and make. As a rule small 
machines lose about 5 per cent. of their 
total output in the shunt fleld, larger ma- 
chines being more economical in this re- 
spect. Taking a 100-ampere 110-volt ma- 
chine for example, the shunt field current 
would be about 5 amperes and its rheostat 
should have a total resistance of 8 to 10 
ohms. When purchasing a rheostat the 
best method is to give the maker the 
name of the manufacturer and size of the 
machine. He can then decide what re- 
sistance is necessary. 


We now regularly test our incandescent 
lamps on a photometer and with a watt- 
meter to see that they are of the right volt- 
age, candle power and watts per candle. I 
have heard that they should also be tested 
to see if they are of the proper vacuum. Is 
this the case, and if so how should the same 
be carried out? W. E. J. 


Yes. A lamp may show up well initial- 
ly, but the vacuum is one of the most im- 
portant elements of sustained candle- 
power and efficient life, since a slight 
amount of oxygen will spoil the surface of 
the filament and cause a great drop of 
candle-power. Lamps can be tested very 
simply in a few seconds’ time by fitting up 
an induction coil in a dark room. The in- 
duction coil should have its secondary ter- 
minals about & or 3% inches apart and the 
lamp base should be touched to one of 
these terminals. If there is a continued 
glow in the interior of the lamp the va- 
cuum is a poor one. If there is a slight 
flash the vacuum is a good one. If there 
is no glow whatever, the vacuum is either 
exceptionally good or the bulb is full of 
air. In the latter case the lamp will soon 
burn out. If the filament vibrates against 
the glass it may give off tiny sparks, but 
these are no indication of poor vacuum. 

What is the best manner of filling a hole 


between commutator bars where the mica 
has come out? H. A. H. 


Grind up scrap mica and mix with 
melted shellac, not alcoholic shellac, roll 
into small pellets, warm these pellets un- 
til they are in a plastic condition and 
drive them in the hole with a short piece 
of wood. After the hole is filled, finish 
by heating with a blast lamp for an in- 
stant. 
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ALTERNATORS COMPENSATED FOR 
INDUCTIVE LOADS. 


As pointed out in an editorial on an- 
other page of this issue, alternating-cur- 
rent machines whenever separately ex- 
cited are poorer in the quality of regula- 
tion than shunt-excited direct-current ma- 
chines. Kven when the alternatcrs are 
composite wound they compare unfavora- 
bly with compound-wound direct-current 
machinery in this respect, since they are 
subject to a disturbing factor, inductive 
currents, which is not found in direct-cur- 
rent machinery and which destroys good 
regulation in spite of the composite wind- 
ing. Particularly is this the case when 
the attempt is made to run lights and mo- 
tors from the same circuit supplied by 
a generator not many times larger than 
any one of the motors. 

A line of machines has been designed 
and is now bsing built by the General 
Electric Company to overcome this diffi- 
culty by applying a principle of excitation 
and regulation not hitherto reduced to 
practice in this country. It is really a 
system of compounding, but the series 
currente which act to strengthen the field 
as the load increases are not rectified but 
are led into the exciter and serve to raise 
the voltage of that machine, which in 
turn delivers more current to the fields 
of the alternator and thus maintains its 
excitation and resists the demagnetizing 
effcct of its lead. The advantage of the 
new method lies in the fact that inductive 
currents exert a greater magnetizing ef- 
fect on the exciter than do load currents, 
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14th, 1897. An explanation of its action 
may be given by describing one or two 


alternating-current phenomena. 
When polyphase currents are led 
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in space. The position which the field 
thus induced will assume relative to the 
pole pieces depends upon the angle be- 
tween the coils of the armature and the 
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FIG. 3.— THE ROTOR OF A COMPFNSATFD REVOLVING FIELD MACIIINE, SHOWING THE EXCITER 
ARMATURE AND COLLECTING RINGS. 


through suitably connected collecting 
rings (see Fig. 1) into an ordinary con- 
tinuously-wuund armature, such as that 
of a direct-current machine, they gener- 


FIG. 1 —NIAGRAM OF MAGNETIC VORCES, IL- 
LUSTRATING HOW LAGGING CURRENTS 
BOOST THE RXCITER OF A COMPEN- 
SATED FIELD GENERATOR, 


ate in these windings a rotary field. If 
the armature of a machine so suppiied is 
heid stationary this field rotates with a 
speed equal to the frequency of supply 
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FIG, 2.—A 75-KW. 60-CYCLE, 8-POLE, 3-PHASE COMPENSATED REVOLVING-FIELD ALTERNATOR. 


and thus compensate for their demagnet- 
izing effect in the main machine. 

This new principle is the invention of 
Mr. E. W. Rice, Jr., and is claimed by him 
in patent No. 695,412, issued December 


divided by the number of poles. If, how- 
ever, the armature 183 rotated in th3 oppo- 
Rite djrecticn with exactly the sarna speed 
the field set up (stil! rotating with re- 
spect to the armature) remains stationary 


coils of the generating machine supplying 
them. 

If the armature of a direct-current ma- 
chine is rigidly rotated in the direction 
of the arrow shown in Fig. 1 so that 
polyphase currents brought into it through 
the collecting rings set up an armature 
polarity, n s, as shown, this will serve to 
strengthen somewhat the main field, N S, 
of the same machine. If now for any 
reason the polyphase currents entering 
become subject to a greater inductive in- 
fluence, causing them to lag, 1. e., to rise 
and fall later with regard to the rotation 
of the armature than they previously did, 
the magnetism set up by the armature 
will assume the direction of the dotted 
lines, n“ s', and will more materially as- 
sist the main field, N S, than did the pre- 
vious magnetism, ns. This is the princi- 
ple embodied in the machines above re- 
ferred to for causing lagging alternating 
currents to increase the exciter voltage. 

The machine shown in Fig. 1 is the 
exciter of an alternator and the polyphase 
currents brought in through the collect- 
ing rings shown are derived from the out- 
going currents of the alternator by means 
of series transformers so that as the load 
of the alternator increases these currents 
increase and thereby give a boosting ef- 
fect, n s, to the exciter field, while if the 
main currents lag this boosting effect is 
twisted around into the direction, n“ s', 
where it still further assists the exciter 
field and thereby indirectly compensates 
for the demagnetizing action which such 
lagging currents exert in the armature of 
the alternator itself. 

One of these machines, completed, 18 
shown in Fig. 2, in which there may be 
seen a small direct current armature im- 
mediately under the front cover plate, a 
commutator and two collector rings to the 
left of it and three more collector rings 
on the extreme end of the shaft overhang- 
ing the bearing. The armature and com- 
mutator are those of the exciter, its fields 
having the same number of poles as those 
of the alternating generator itself and 
being enclosed immediately under the 
swell of the cover plate. The arrange- 
ment of the parts is made still more clear 
by Fig. 3, which shows the rotating ele- 
ment of the machine removed. Here the 
outwardly pointing poles of the rotating 
field alternator are clearly shown to the 
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right; next to them, toward the left, ap- 
pears the rotating armature of the ex- 
citer, with its commutator immediately 
adjacent to it, and to the left of this com- 
mutator are two collector rings which 
carry the direct current into the main ro- 
tating-field coils of the alternator. To the 
extreme left are three collector rings, 
which are tapped into the armature wind- 
ing of the exciter for the purpose described 
above. 

The connections of these parts are 
shown in Fig. 4, which illustrates dia- 
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cycles at a speed of 900 r. p. m., weighs 
6800 pounds, while a composite-wound re- 
volving-armature machine made by the 
same company for the same frequency at 
the same speed, but rated at only 90 kw., 
weighs 7720 pounds. 

— 2 — 


THE HEATING AND VENTILATING SYS- 
TEM OF A LARGE TELEPHONE 
EXCHANGE. 


The necessity of reducing so far as pos- 
sible the dust entering the operating room 


ARMATURE 
GERIJES TRANS] FORMERS 


TO 
LOAD 


FIG. 4.—THE CIRCUITS OF A COMPENSATED-FIELD MACHINE, SHOWING HOW THE LOAD IN- 
TRODUCES CURRENTS INTO THE ARMATURE OF THE EXCITER. 


grammatically the various circuits of a 
complete three-phase machine. To the 
extreme right are shown three series 
transformers through the primaries of 
which passes the main output from the 
armature of the alternator. The seconda- 
ries are Y-connccted at their upper termi- 
nals, their lower terminals leading to the 
three small eollector rings represented at 
the extreme left of the diagram, and actu- 
ally at the extreme left of the machine, 
as shown in Fig. 3. Through these col- 
lector rings the currents from the small 
series transformers are carried in to the 
three points in the armature winding of 
the exciter, 120 magnetic degrees apart. 
In this armature they set up a rotary ficld 
which, because of the synchronous rota- 
tion of the armature in the opposite di- 
rectlon, becames stationary and react3 up- 
on the exciter field as pointed out above. 

This reaction boosts the regularly gen- 
erated shunt field of the exciter, this 
boosting varying, as pointed out above. 
with the magnitude and lag of the main 
load. 

From the commutator of the exciter di- 
rect current is led to the large collector 
rings, through which it is introduced tc 
the main rotating field, the usual field 
rheostat being inserted in one side of this 
connection. 

Machines so far developed of this type 
are of moderate size and belt drivea, such 
machines being more severely taxed by 
the loads of induction motors of ordinary 
sizes than are larger direct-coupled gen- 
erators. The application of the aew prin- 
ciple allows a considerable reduction of 
the weight below that even of composite- 
wound machines of the same capacity, 
since the ratio of fleld to armature am- 
pere turns can be reduced without sacri- 
ficing regulation, and the weight of mate- 
rial in the field can be reduced in conse- 
quence. For instance, one of the new 
compensated revolving-field alternators, 
with a capacity of 100 kw., delivering 60 


of a telephone exchange and settling on 
the enormous number of contacts of the 
switchboard, combined with the care 


FIG. 1.—THE CONCRALED ARRANGEMENT OF 
THE AIR PASSAGES IN A FIREPROOF 
STRUCTURE. 
which telephone companies find it ad- 
visable to exercise over the sanitary con- 
ditions surrounding their operators, ren- 
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The Central Bell Exchange on Milk 
Street, Boston, is one of the models in 
this respect. The incoming air is drawn 
down from above the roof line by a shaft 
at one corner of the building, which shaft 
is provided with special filters for remov- 
ing the dust. The air is then heated in 
the usual way by coils of steam pipes in 
the basement and blown by the fan into 
another vertical flue rising next the ele- 
vator shaft to branches on each floor. 

The floor heights being ample in this 
building, there was introduced just be- 
neath the ceiling over each floor a com- 
plete horizontal distributing system of 
galvanized iron pipe. The layout of this 
horizontal distributing system for one 
floor is shown in Fig. 2. While the ve- 
locity of the air in the vertical flue is high 
it becomes less in the horizontal mains 
and still less in the branches to the regis- 
ters, so that the air leaves the latter at a 
velocity too low to cause noticeable drafts. 
The flues being carried under the floors 
and opening directly out into the rooms, 
the distribution is what is called over- 
head, the air entering warm and fresh at 
the top of the rooms. 

The finely finished interior of such a 
building naturally demands that no pip- 
ing be exposed to view. The corridor ceil- 
ings, therefore, over which the horizontal 
distributing mains run, are finished below 
the pipes the full width of the corri- 
dors, making thereby a false ceiling a lit- 
tle below the level of that of the adjoin- 
ing rooms. The entire system is thus ren- 
dered completely invisible. 

The arrangement of the overhead duct 
and its branches is clearly indicated in 
the illustration, Fig. 1, which shows 
a broken section through a parti- 
tion wall and floor. The fireproof con- 
struction is evident, the building having a 
steel frame with hollow-tile floor arches. 
The registers are placed directly over the 
doors, and, being in interior walls, the 
air circulates across the rooms and to- 
ward the windows on the opposite sides. 

The system was installed by the B. F. 
Sturtevant Company, Boston, Mass., from 


FIG. 2 —THE PLAN OF ONE FLUOR UF THE BOSTON BELL TELEPHONE EXCHANGE, SHOWING 
THE COURSE OF THE AIR DUCTS. 


ders the ventilating and heating system 
of an exchange a more serious problem 
than that of any other structure. 


whose comprehensive treatise on Heat“ 
ing and Ventilation” the description and 
the illustrations above have been taken. 
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VITRIFIED CLAY CONDUITS FOR UNDER- 
GROUND ELECTRIC WIRES. 


Ever since electricity became a recog- 
nized factor in commercial affairs, there 
has been a growing demand for an effl- 
cient underground construction that 
would protect the insulated conductors 
from outside influences and serve as a 
permanent structure into which they 
might be drawn or from which they might 
be removed without disturbing the sur- 
face of the street. 

What more natural than that attention 
should be turned to that most common 
mineral, clay pottery, one as nearly in- 
destructible as any known to man, as 
witnessed by the samples that were made 
in the earliest times of prehistoric men 
but which come down to us as fresh and 
unaltered by the centuries of exposure 
as they were when made. 

As it was natural to turn to pottery for 
a material, it was equally natural that 
some of the existing clay working estab- 
lishments should recognize this new mar- 
ket for their product and begin to turn 
their attention to the requirements in 
this line. Among the first to do this was 
the H. B. Camp Company, whose works 
are located at Aultman, Ohio, not many 
miles from Akron, which is the center of 
the extensive pottery industry, being in 
the region of extensive clay deposits. 

The prevailing form of the Camp vitri- 
fled conduit is an eighteen-inch single duct 
length, the bore being circular and full 
three inches in diameter with the ends 
well reamed, to provide for registration 
when laid. The outside is square with 
corners chamfered off, each face being 4% 
inches wide and beaded lengthwise. Spe- 
cial sizes, however, are made and multi- 
duct sections when ordered. 

The work is carried on in two facto- 
ries, which are about one-eighth of a mile 
apart, and in the vicinity of extensive 
clay banks from which the material is 
mined. Factory No. 1 has a capacity of 
from thirty to fifty tons of finished ma- 
terial per day, and No. 2 about 150 tons. 
The clay for No. 1 factory is obtained 
by surface mining, while that for No. 2 
is mined from two tunnels that penetrate 
several hundred feet through the vein be- 
neath the surface. 

This vein is capped by an eighteen- 
inch vein of bituminous coal, while just 
above, about one hundred feet, is a five- 
foot vein of coal, from which is mined 
sufficient fuel for firing the kilns, making 
a very interesting fact that the fire-clay 
and coal in sufficient quantities to bake 
the clay are mined from the same bank. 

From the tram cars the material is 
dropped into chutes and led directly into 
the dry pans, in which it is ground to 
a fine powder. These pans are about 
nine feet in diameter, the bottoms being 
of cast iron and perforated so that the 
material sifts through as soon as it is 
fine enough. The pans are revolved rap- 
idly by means of a central vertical shaft 
and the pulverizing is accomplished by 
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means of two heavy wheels held in hori- 
zontal position on a shaft, one on each 
side of the vertical shaft, and so attached 
that they move back and forth as they 
turn on their bearings, so as to cover the 
entire surface of the revolving pans. Af- 
ter being pulverized the material is ele- 
vated by means of bucket conveyors to 
the upper floors of the factory, where it 
is bolted, when the fine powder is deliv- 
ered to bins and the coarser or unground 
lumps led back „y means of chutes to be 
reground. 

The tempering or moistening and 
kneading process follows and this is ac- 
complished by different methods in the 
two factories. In factory No. 1 the pul- 
verized material is delivered to large re- 
volving cylinders about six feet in diame- 
ter, which rest on rollers, and, when 
caused to revolve, bring the material 
against a mixer which is attached to a 
shaft leading into the cylinder, water and 
steam in sufficient quantities being ad- 
mitted to the cylinders as the process 
goes on. At the second factory, however, 
the tempering mill is like the grinding 
mills, the pulverized material being ad- 
mitted from a chute, when an attendant 
directs a stream of water from a suita- 
ble pipe and watches the process and tests 
the mass by his hands, to determine when 
of a proper consistency. When suitably 
tempered the contents of the pan are 
scooped out by means of long shovels 
which are filled by the revolution of the 
mass, when it is dumped into a hopper 
and again elevated ready for the presses 
or for the forcing process. 

Two types of steam presses are em- 
ployed, some being vertical and others 
horizontal. Each consists of a steam 
chest about 44 inches in diameter, in 
which a steam pressure of about 115 
pounds is employed. The piston rod is 
extended and carries a second smaller 
piston which travels in a cylinder having 
an opening on the upper side at one 
end; into this the plastic mass 1s directed 
from the chutes, after which the piston 
forces it into the closed end of the cylin- 
der and the material emerges through a 
pair of dies at the outer end in two con- 
tinuous streams, being each perfectly 
formed conduits, which are cut off in suit- 
able lengths by means of wires. The 
ends of the tubes are then beveled off by 
means of a hand reamer and the sections 
are carefully placed on end, close to- 
gether, on small platform cars which run 
on trucks that carry them to the drying 
chambers, where they are left until suffi- 
ciently dry. The time required for evap- 
orating the moisture depends upon the 


- condition of the atmosphere, and is usu- 


ally four or five days. 

After drying, the conduits are taken 
to the baking kilns. These are the ordi- 
nary dome down-draught kilns lined with 
fire brick and strengthened by means of 
numerous iron bands, the furnaces be- 
ing arranged at suitable intervals in the 
outer walls of the kiln. The conduits are 
placed on end and piled in lengths one 
above the other until the entire space 
is occupied, when the fires are lighted, the 
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soft coal above described being employed 
as fuel, and the temperature is raised to 
a very high degree, by stages, and then 
gradually reduced, the door and all open- 
ings being carefully sealed with clay. At 
a proper stage of the process gommon salt 
is placed upon the fires, the fumes from 
which serve to glaze the surface of the 
conduits both inside and out, rendering 
them smooth and practically impervious 
to water. The process of charging, burn- 
ing and emptying a kiln occupies from 
four to five days, some times as high as 
eight, depending upon the material. 

On removing the sections from the kiln 
they are either loaded for shipment di- 
rectly on cars which are brought in on 
sidings along the line of the kilns, or the 
material is piled in great quantities in 
the yard, where it awaits shipment. Usu- 
ally, before shipping, the inner surface 
is smoothed by means of a peculiar shaped 
scraping tool. 

The Camp works were established about 
ten years ago and were first engaged in 
the manufacture of ordinary red brick 
then drain tile became the principal prod- 
uct, after which sewer pipe was manu- 
factured in great quantities, when electric 
conduits became the chief product, and 
on these the works are now running, al- 
though large quantities of porous floor 
brick are manufactured, which serve as 
flooring material for large office fire- proof 
buildings. The works are operated un- 
der the direction of H. B. Camp, who de- 
signed and built the principal machinery 
and Mr. Wm. Weaver, who is superinten- 
dent and general manager of the works. 

The permanence or value of clay prod- 
ucts depends chiefly on the way in which 
the chemical changes are brought about 
during burning and the proper tempera- 
ture to which the clay is subjected, and 
this feature should be carefully consid- 
ered by all purchasers of clay products, 
especially those designed for underground 
conduit work. If, in the process of burn- 
ing, only sufficient heat has been applied 
to drive out the water of hydration, the 
resulting material will be porous and fri- 
able and will crumble under the action 
of frost on account of its porosity and at- 
traction for moisture. By carrying the 
heat above the point to expel the moist- 
ure the clay will be found to continue to 
shrink and grow more hard and dense and 
more impervious to water until finally, if 
stopped at the right time, the mass will 
have become practically impervious and 
very hard, strong and tough. In this con- 
dition the material is a new chemical 
compound, forming an indestructible min- 
eral. If, however, the heat be continued 
above this most favorable point the clay 
begins to deteriorate in some of its quali- 
ties. There is a difference, however, in 
clays; some only require to be made mod- 
erately hot, while others require the 
highest temperature attainable in metal- 
lurgic practice. From the above it 18 ap- 
parent that purchasers of products of this 
description should know the quality of 
the material and that reasonable care and 
skill has been exercised in the manufac- 
ture of the same, 
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99999999A 
New Apparatus l 
and Appliances 


NEW SIEMENS & HALSKE APPARATUS. 


As noticed in the last issue of the Amer- 
ican Electrician, the Siemens & Halske 
Electric Company of America has greatly 
broadened the field of its operations and 
taken up the manufacture of many new 
lines of apparatus at its works in Chicago. 
A description of some of this newly devel- 
oped apparatus may prove of interest here. 

An instrument new to the works of this 
company, although in a slightly different 
form quite familiar to the trade, is the al- 
ternating current integrating wattmeter 
illustrated in Fig. 1. This is the design 
of Mr. Thomas Duncan and resembles in 
its general construction the meters of the 
same design formerly made by the Fort 
Wayne Electric Corporation. 

The new instrument shown in Fig. 1 is 
known as the improved Duncan meter. The 
shape of this instrument has been made 
higher and narrower, the impedance coils 
being placed in a separate sheet-iron box 
on the back. The convenience of hanging 
is greatly improved, and the case is at- 
tached to the frame with a hinge and 
screw, forcing it against a rubber gasket, 
rendering it dust proof. The meters are 
direct reading, with no constant, in all 
sizes up to and including the 100-light 
size, the details of the internal construc- 
tion being practically the same as those 
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FIG. 1.—THE IMPROVED DUNCAN WATT METER 
of the older Duncan meters. In addition 
to the ordinary single-phase alternating 
meters, Mr. Duncan is developing a com- 
plete set of polyphase and direct current 
indicating, integrating, recording and 
switchboard meters, as well as ampere 
hour meters for both alternating and di- 
rect currents, 


AMERICAN ELECTRICIAN 


Another new line is that of enclosed 
arcs, one of which is shown in Fig. 3. 
This is a direct current type of high grade 
design, embodying a concentric coil oper- 
ating a lava roller clutch acting on the 
carbon. The outer globe is fitted with a 
hole at the bottom, through which the 
inner globe can be lowered for trimming. 
This lowering also opens the circuit. 


Of the 2000 automobile motors men- 


FIG. 2.—AN AUTOMOBILE MOTOR. 


tioned in the last issue of the American 
Electrician one is shown in Fig. 2. These 
motors are designed to run continuously 
with an output at 4 h. p. and a rise of tem- 
perature not exceeding 40° C. In order to 
secure maximum output and efficiency 
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- FIG. 3.—A NEW ENCLOSED ARO LAMP. 


with minimum weight the entire field 
structure is made up of laminated iron. 
They are fitted with radial brushes of the 
type designed by Mr. A. Churchward and 
used by him on the motors and generators 
of the Excelsior Company two years ago. 


A IIN OF ENCLOSED MOTORS. 

The chief objection to the enclosed mo- 
tor as ordinarily made is the trouble that 
may occur with the commutator due to 
worn out brushes or any other derange- 
ment, which trouble is not observable un- 


full load. In the “half compound” 
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til it becomes so serious as to interfere 
with the motor’s operation. 

The Western Electric Company, Chica- 
go, has brought out a line of “encased” 
machines (see Fig. 4), as the company 
prefers to call them, in which this objec- 
tion is met by providing mica windows in 
the cover plates on the commutator end 
of the machine. The same motors may be 
used with these cover plates removed, in 
which state they are styled ‘‘semi-en- 
cased” machines, and they will, when so 
used, deliver a higher output than when 
entirely encased. For instance, a motor 
weighing 1300 pounds and running at 700 
r. p. m., is rated at 10 h. p. with the covers 
off and only 7% h. p. when entirely en- 
cased. 

Both the magnet frames and the mag- 
net cores of these motors are made of cast 
steel, the cores being bolted to the yokes. 
The end brackets supporting the bearings 
are fastened to the circular frames by 
four screws equally spaced around the 
circle, so that by taking out these screws 


and rotating the brackets either a quarter, 


a half or three-quarters of a turn, the self- 
oiling bearings may be brought right side 
up with the motor supported in any posi- 
tion; upright on the floor, inverted on the 
ceiling or bolted to a wall or column. 
These motors are wound with either 
shunt or series fields or are compounded 
in two different ratios, one entitled “‘quar- 
ter compound” and the other “half com- 
pound.” The term “quarter compound” 
signifies that one-quarter of the total vol- 
ume occupied by the fleld coils is used for 
the series winding, the other three-quar- 
ters containing the shunt winding. This 
ratio of coil sizes gives a speed variation 
of about 15 per cent. between no load and 
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FIG. 4.— THK WESTERN ELECTRIC ‘‘ ENCASED ” 
MOTOR. 


ma- 
chines the series coils occupy about 50 
per cent. of the total volume of the field 
windings. These motors drop about 40 
per cent. in speed from no load to full 
load. The first machines are, of course, 
desirable where a nearly constant speed 
is desired, and the second where highly 
fluctuating loads are encountered and cor- 
responding fluctuations of current are un- 
desirable in the electric circuits. 


NOVEMBER, 1899.] 


A PARALLEL MOTION BRUSH HOLDER. 


One of the disadvantages of the ordinary 
form of brush holder in which the brush 
rocks around the rod supporting the hold- 
er is that its point of contact with the 
commutator is constantly changing. As 
the commutator surface rises and falls, 
due to slight eccentricities, the brush 
rocks back and forth, making contact at 
one instant under its leading edge and at 
the next instant under its following edge. 
This difficulty is overcome in the reaction 
brush by making its movement a sliding 
one, but at the expense of losing the 
tightly clamped construction by which the 
current is readily carried from the brush 
to the holder. 


FIG. 5.— AN IMPROVED BRUSH HOLDER. 


An arrangement designed by Mr. W. K. 
Bassford, Jr., for use on the generators 
built by the American Engine Company, 
Bound Brook, N. J., is illustrated in Fig. 
5. It will be seen that in this case the 
brush is clamped in a holder which is sup- 
ported on two links forming a parallel 
motion, so that as the holder rises and 
falls the face of the brush remains in par- 
allel planes tangent to the commutator. 
The tension spring and adjusting device 
are of the simple and easily locked style 
common in reaction brush holders. 


AN ELECTRICAL SOUVENIR OF THE DEWEY 
CELEBRATION. 

Fig. 7 shows an application of the elec- 

tric scarf pin and pocket storage battery 

to souvenir work, the lamp being covered 


Ul FIG. 7.—A SMALL ELECT- 
RICAL TRANSPARENCY. 


with a transparency in this case of Ad- 
miral Dewey. The combination was de- 
vised by Mr. Wm. Roche, New York City, 
for the recent Dewey celebration. 


A MOTOR DESIGNED FOR DIRECT GEARING TO 
MACHINE TOOLS. 


The illustration, Fig. 8, shows a 28-in. 
swing screw-cutting engine lathe driven 
by the Bullock type N motor. As will be 
seen the motor is placed directly on the 


AMERICAN ELECTRICIAN 


spindle in the head-stock, taking the 
place of the cone pulleys. The armature 
spider is built directly upon the hollow 
spindle of the lathe. 

By means of a new system of variable 
speed control, the motor is given a great- 
er range of speed, without loss of torque, 
than is ordinarily given by the cone pul- 
ley, having sixteen speeds in either di- 
rection, including the back gear. The 


controller is placed upon the leg of the 
lathe directly under the head-stock, and 
is operated by a splined shaft running 
along the bed of the lathe, and a handle 
The 


which travels with the carriage. 
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leads to trouble at the high speeds through 
not having sufficient field strength to sat- 
urate the poles, and therefore to give a 
proper commutating fringe of magnetism. 

Mr. F. A. Johnson has patented a means 
of overcoming this difficulty by a device 
which is embodied in a motor now built 
by the Stow Manufacturing Company, 
Binghamton, N. Y., one type of which 
is shown in the skeleton illustration, Fig. 
10. In this motor the fleld strength 1s 
varied to give the desired change of speed. 
The variation is not accomplished by 
changing the exciting current, however, 
but by changing the magnetic reluctance 


FIG. 8.—A SPECIAL TOOL MOTOR. 


slowest speed is 60 and the highest about 
250 revolutions. 

The motor is fully described in bulletin 
No. 0435, which may be had by address- 
ing the Bullock Electric Manufacturing 
Company, Cincinnati, O. 


SOME SMALL ELECTRIC SPECIALTIES. 


Fig. 9 shows a receptacle for miniature 
lamps, with Edison bases, made by the 
H. E. Plass Electrical Supply Company, 
New York City. The base of the recep- 
tacle is of porcelain and the insulating 
material between the terminals is mica, 
so that it is fireproof and well adapted 
to exposed locations. The same illustra- 
tion shows a miniature lamp made by the 
same company in two forms, one with a 


FIG. 9.—MINIATUKE LAMPS AND 
RECEPTACLE. 


hook, making of it a watch charm and 
the other in scarf pin form. 


A VARIABLE SPEED MOTOR. 

The customary methods of reducing the 
speed of a direct current motor on con- 
stant potential supply are to insert resist- 
ance in the armature circuit or to 
strengthen the field. The first is wasteful 
and does not give a definite speed regula- 
tion. The second is more economical of 
power but requires a large and expensive 
motor in order to get sufficient fleld 
strength for the very slow speeds. It also 


of the path of the fleld magnetism. This 
is accomplished by mechanically moving 
up or down a plunger, shown in the illus- 
tration, which forms the central and main 
part of one of the poles of the motor. Sur- 
rounding this plunger is a shell which, 
even when the plunger is moved to its 
upper limit, conducts some magnetism to 
the pole, giving sufficient field for the 
highest speed. Owing to the fact that this 
field does not come down the center of 
the pole, but at its edges, it is concen- 
trated at the pole tips, where it is needed 


FIG. 1U.—A MOTOR WITH A VARIABLE MAG- 
NETIC CIRCUIT. 

for giving the proper reversing tendency 
to the current in the coils as they pass 
under the brushes. Thus the movement 
of the plunger up or down, varying as it 
does the reluctance of the magnetic cir- 
cuit and thereby changing the field 
strength, and with it the speed of the mo- 
tor, does not alter materially the strength 
of the fleld just under the tips of the pole, 
thus giving good commutation at all 
speeds. In the motors, as made under this 
design, the upwardly extending rod from 
the plunger is screw threaded and fitted 
with a hand wheel for moving it with ease 
and giving it fine adjustments. 


340 


A BATTERY VOLTMETER. 


Fig. 11 shows a voltmeter of the pocket 
watch-case style, the scale reading from 
zero to 3 volts in one-tenth volt divisions, 
designed for the indication of primary and 
storage batteries. The instrument is not 
polarized and will read when connected 
to the circuit in either way, thus saving 


FIG. 11.—POCKET VOLTMETER. 


considerable time when connecting up. 
It is not readily burned out and its parts 
are designed to stand considerable abuse 
so that the accidental connecting of eight 
or ten cells is not liable to injure the 
instrument. It is made by the Eldredge 
Electric Manufacturing Company, Spring- 
field, Mass. 


AN INTEGRATING STEAM ENGINE INDICATOR. 

For the constantly varying loads of 
steam engines in electric light, and par- 
ticularly in street railway service, the or- 


FIG. 12.—A HORSE-POWER-HOUR RECORD- 
ING DEVIOE. 


dinary indicator gives records on which 
but little dependence can be placed when 
the attempt is made to determine the coal 
or water consumption or any other factor 
per indicated horse power hour. No mat- 
ter how frequently the cards are taken, up 
to the capacity of the operator, it is hard 
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to get a real average unless the length of 
the test is prolonged and the number of 
cards is enormous, entailing a great 
amount of planimeter work and the lia- 
bility of error in tabulating the results. 
On this account an instrument which 
would automatically measure the amount 
of work done during each stroke and add 
this work to a record on a dial, so that by 
simply taking readings at five-minute or 
other intervals the number of horse power 
hours delivered by the engine between 
readings could be determined at sight, 
would prove a valuable appliance in pow- 
er house testing. 

Several such instruments have been de- 
signed, notably abroad, but by far the 
neatest and simplest that has come to our 
attention is one devised by Mr. Benj. H. 
Blaisdell, Chief Engineer of the Charles- 
town Power Station of the Boston Ele- 
vated Railway Company. This instrument 
in its most improved form is shown in 
Fig. 12, from which it will be seen that 
the pencil mechanism of the ordinary in- 
dicator is replaced by a part of the re- 
cording mechanism fastened to the end 
of the piston rod of the indicating cylin- 
der. This frame supports a hardened steel 
spindle mounted between cone centers. 
The spindle has secured to it a friction 
roller and worm, the latter engaging a 
pair of light worm gears also supported 
by the frame. One of these has 100 teeth 
and carries a graduated scale, while the 
other has 99 teeth and carries a pointer 
traveling over this scale. Clamped to the 
arm of the indicator which usually sup- 
ports the paper drum is a bracket carry- 
ing a circular disc placed in a vertical 
plane. This disc is rotated back and forth 
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such that at atmospheric pressure the 
roller bears against the center of the disc 
and any rotation of the latter will not 
cause any movement of the roller. As 
the roller rises, however, due to steam 
pressure under the indicator piston, it 
will receive a motion of rotation propor- 
tional to the product of the steam press- 
ure and the speed of the cross-head of the 
engine. On the return stroke the roller 
will be turned back if there is back press- 
ure in the cylinder or will be turned fur- 
ther forward if there is a vacuum in the 
cylinder. Thus the angle turned through 
by the roller during any time interval will 
be proportional to the work done during 
that time, and the work done by the en- 
gine will thus be shown at all times on the 
graduated scale. A constant can be read- 
ily obtained for the instrument so that 
the scale reading can be reduced to horse- 
power hours and divided by the time to 
average horse power without the usual 
labor with the planimeter, the deduction 
of mean effective pressure, etc. 

The instrument has given good results 
under test and will no doubt be found 


. useful by those desiring the highest econ- 


omy in engine running. 


FEED WATER HEATERS AND PURIFIERS. 


For steam plants located in districts 
where the feed water contains much lime 
or other impurities insoluble in hot water, 
no auxiliary appliance is more important 
than a feed-water purifier. Purifiers for 
such cases are very simple in principle, 
as they need only consist of feed-water 
heaters, the impurities being rendered in- 
soluble by the heating and being deposited 
in the heater instead of in the boiler. 


FIG. 13.—A FEED-WATER PURIFIER SHOWING PANS.’ ° 


by the usual reducing motion from the 
engine cross-head just as is the paper 
drum on the ordinary indicator, while a 
small helical spring serves to press the 
disc with a light contact against the roller 
on the piston rod frame. | 

The adjustment of the instrument is 


A purifier of this type, made by the 
Hoppes Manufacturing Company, Spring- 
fleld, Ohio, is illustrated in Fig. 13, this 


being a live-steam purifier, the feed wa- 


ter being pumped into it under full bofler 
pressure, live steam surrounding the feed 
water and heating it up to the temperature 
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of saturated steam at full boiler pres- 
sure. 

A very similar machine is made by the 
same makers for utilizing the thermal 
energy remaining in exhaust steam to heat 
up the feed water to 210° F., this heater 
resembling the purifier shown in the il- 
lustration, but having in addition an oil 
eliminator to prevent the cylinder oil from 
being returned to the boiler and a water- 
level regulator of the float-valve type to 
maintain the proper level of hot purified 
feed water in the bottom of the heater 
from which the pumps draw and feed the 
boilers. 

The structure of the purifier shown in 
Fig. 13 consists of a boiler shell within 
which, supported by suitable ledges, is a 
series of shallow pans made of steel plate. 
These pans are so designed that when 
the feed water is led into the top pan it 
flows over the ledges in a thin film and 
adheres to the under side of each pan un- 
til the lowest point is reached, when it 
drops into the next pan, and so on to 
the bottom of the shell. Steam is ad- 
mitted directly from the boiler in the live 
steam purifier and from the exhaust in 
the feed-water heater, heating up the thin 
sheets of water on the under sides of the 
pans, causing the water to cease acting 
as a solvent for the impurities which are 
then deposited on the pans much as are 
stalactites in natural caves. By remov- 
ing the head of the shell the pans can 
readily be taken out, cleaned and returned. 
The head is bolted on over asbestos pack- 
ing and for its removal there is provided 
a swinging arm or crane fitted with a 
trolley by which the head may be swung 
out of the way without the application of 
great force. 

The live steam purifiers are made in 
sizes up to 1000 h. p., this size being 
5 ft. in dlameter and 24% ft. in length. 
The exhaust-steam heaters are made up 
to 5000 h. p., the dimensions of this mam- 
moth size being 68% ins. in diameter by 
26% ft. in length. 


A SPECIAL STEAM SEPARATOR. 

The accompanying cut, Fig. 14, shows 
a special Sweet’s separator of which two 
are being made for the New Jersey Zinc 
Company by The Direct Separator Com- 
pany of Syracuse, N. Y. The separator 
is arranged for a side inlet and top out- 
let and in operation is similar to the 
standard machines of the same make— 
that is, the water running along the bot- 
tom of the horizontal pipe is caught by 
the projecting cone A and carried back 
of the lining to the water chamber. The 
steam surrounding the central pipe B 
leaves more or less water adhering to its 
surface and this moisture traveling down- 
ward is caught by the projection C and 
carried through the pipe D to the water 
chamber. The steam in passing down- 
ward is brought in contact with separat- 
ing surfaces E and F, which conduct the 
little particles of water from the steam 
current and keep them from further con- 
tact with it. 

By reversing the direction of the steam 
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current any moisture yet remaining is 
thrown downward to the water chamber. 


. 
7 HORIZONTAL 
STEAM RECEIVER BEPARATOR 


THE DIRECT SEPARATOR 00., 
SYRACUSE, N.Y. SEPT. 12, 60 


FIG. 14.—A SPECIAL RECEIVER SEPARATOR. 


The separators are each made of two 
welded steel tubes, with flanged steel 
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FIG. 15.— A PISTON ACTUATED STOP VALVE. 


head, arranged for parting in the middle, 
as shown, designed for a working press- 
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ure of 150 Ibs. per sq. in. The linings are 
of heavy gage cold rolled copper, and 
the other structural points will be under- 
stood from the drawing. 


AN AUTOMATIC STOP VALVE. 


For the purpose of cutting off the steam 
from main pipes or headers in case a break 
occurs, several automatic valves have been 
designed in which the movable parts are 
carried to their seats by the increased rush 
of steam past them. Such valves must be 
carefully adjusted so that they will not 
close when the rush of steam is simply 
that of an overloaded engine and they are 
likely to stick just when most wanted. 

The valve shown in Fig. 15, made by the 
Locke Regulator Company, Salem, Mass., 
depends upon another principle, viz., the 
drop of pressure between the boilers and 
the distant end of the steam line, such as 
the throttle. This difference of pressure 
is introduced into an auxiliary steam cyl- 
inder within the valve, the piston of which 
operates the main valve. The cylinder is 
shown at I in the upper part of the illus- 
tration, the pipe, J, coming from the boil- 
er and the pipe, J’, communicating with 
the other end of the steam line. The 
valve proper is of the balanced type, and, 
so long as there is no material drop of 
pressure in the steam line, remains in the 
open position owing to the force of grav- 
ity. As soon, however, as any break or 
other accident occurs, occasioning a con- 
siderabl@ difference of pressure, the piston 
in cylinder, I, is forced upward, closing the 
valve with it. The valve can also be either 
opened or closed by means of the screw 
and hand wheel at the bottom, this screw 
being normally left in such a position 
that the valve discs are free to move from 
their open to their closed position. This 
makes it a convenient hand cut-off, taking 
the place of the ordinary valve in the main 
pipe.. The valve stem is kept in alignment 
by means of wings on the valve seats, and 
a powerful spring is provided to give a 
relative movement between the two discs 
£0 that both may, under all circumstances, 
come up firmly to their seats. 


NEW BOOKS. 


Construction and Repair of Commutators. 
By L. C. Sharp. Omaha, Nebraska: 
Published by the author; 31 pages. 
Price, $.50. 


This little paper-covered reference book 
is intended for machinists and others who 
have to work with commutators in ordin- 
ary shops and desire handy rules based 
on the results of practical experience. 
The book discusses the complete con- 
struction of a commutator from the seg- 
ments and sheets of mica to the finished 
apparatus, telling and illustrating by 
sketches how to straighten the segments, 
cut the insulation, build it to gage, as- 
semble the parts in the compressing ring, 
burn out the shellac, turn to size, bake 
and test. : 
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THE NATIONAL EXPORT EXPOSITION. 


During the year that has passed since 
the close of the war between the United 
States and Spain this country has virtu- 
ally adopted a policy of territorial expan- 
sion which has induced a most remarka- 
bly widespread and powerful tendency to- 
ward industrial expansion. Not only have 
American manufacturers become alive to 
the possibilities of trade in the new terri- 
tory brought under the protection of the 
Stars and Stripes, but the fleld which they 
covet has extended to much wider boun- 
daries, and efforts such as belittle any 
previous attempts in the same line are 
being made to encourage orders from the 


countries of South America and the Ori- 


ent as well as of Europe itself. Most 
timely, therefore, is the opening of an 
exposition unique in history in that it 
aims to display the products of American 
manufacturers for export. 

The National Export Exposition which 
was opened on September 14th in grounds 
located in West Philadelphia, immediately 
adjacent to the University of Pennsylva- 
nia, and which will remain open until No- 
vember 30th, {s under the combined aus- 
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pices of the Philadelphia Commereial Mu- 
seum and the Franklin Institute. The 
purpose of the Museum is the same as that 
of the Exposition, viz., to promote export 
trade of American products, while the 
Franklin Institute has had experience 
with some thirty previous exhibitions, 
which experience has been a large factor 
in aiding the success of the present one. 
The magnitude of the exposition is far 
from realized by those who have not vis- 
ited it. An idea of its scope can be given 
by figures as to the financial outlay in- 
volved. The United States Congress ap- 
propriated $300,000 for the buildings, part 
of which are permanent in character and 
designed for the continued use of the 
Philadelphia Commercial Museum. The 
City of Philadelphia appropriated $200,000 
for the use of the Museum and the State 
of Pennsylvania appropriated $50,000 for 
erecting and equipping the power station, 
which is also permanent, as well as $25,000 
for other purposes. Over $100,000 was 
also raised by subscription. Congress also 
appropriated $50,000 to be expended for 
the purchase of samples of merchandise in 
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foreign markets to be displayed at the ex- 
position in order to give American manu- 
facturers an idea of what they must meet 
in competition, this merchandise to be- 
come the property of the Commercial Mu- 
seum. 

The greater part of the exposition is 
housed in one mammoth main building 
nearly 1000x400 feet in size. This con- 
sists of three permanent pavilions of steel 
girder construction connected by arcades 
and halls of temporary construction. In 
addition to this building there is a sepa- 
rate structure for the vehicle and furni- 
ture exhibit and another for transporta- 
tion exhibits. 

The power plant of the exposition is in 
a special building adjacent to the tracks 
of the Pennsylvania Railroad. The boiler 
room contains three batteries of two boil- 
ers each, the boilers being rated at about 
300 h. p. each. One battery was built by 
the Stirling Company, Chicago, one by 
the Heine Safety Boiler Company, St. 
Louis, and the third by Robert Wetherill 
& Co., Chester, Pa. The engine room 
contains one Armington & Sims engine, 
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THE EXHIBITS OF THE CUTTER COMPANY AND OF THE GENERAL ELECTRIC AUTOMOBILE COMPANY. 


driving two 125-volt 600-ampere G. E. dy- 
namos. Another unit consists of an en- 
gine built by the Ames Iron Works, Os- 
wego, New York, direct coupled to a Sie- 
mens & Halske 75-kw. generator of the 
outside armature type. Still a third en- 
gine is one built by the Harrisburg Foun- 
dry & Machine Works, which is designed 
for direct coupling, but at the time of 
the writer’s visit was not fitted with a 
generator. 

The steam piping from the boiler room 
to the engine room is neatly arranged, the 
pipes being fitted with Ludlow double-gate 
valves and covered throughout with H. W. 
Johns’ asbestos coverings. 

This power plant supplies two separate 
distributing systems throughout the main 
building, one of 110 volts and the other 
of 220 volts three-wire running incandes- 
cent and arc lights and motors. The 
switchboard of the plant was built by W. 


T. Pringle and, with the wiring, was in- 
stalled by Keller, Pike & Co. The work 
was put in with great rapidity, the board, 
for example, being ordered on Sept. 4th 
and in service on Sept. 14th. 

In addition the exposition gets alter- 
nating current at 5000 volts, two-phase 66 
cycles from a station of the Pennsylva- 
nia Manufacturing, Light & Power Com- 
pany, which power is transformed down 
in a pair of Wagner 250-kw. transformers 
to 2500 volts, at which pressure it is dis- 
tributed throughout the grounds. The 
transformers are fitted with movable con- 


tacts by which the number of turns can 
be changed to alter the secondary pres- 


sure through a range of about 10 per cent. 
Quite a large number of Wagner single- 
phase motors are run throughout the ex- 
hibits from the alternating current mains. 


The electric lighting is accomplished | 


by means of some 5000 incandescent lights 


and some 450 arc lamps. Of these incan- 
descents between 3000 and 3500 are used 
for illuminating the exterior of the main 
building, an idea of the effect obtained 
being given by the illustration on the 
previous page. l : 

The lights grouped on the tops of the 
numerous flag poles are of 50 and 32 c. p., 
while those used to outline the windows 
are only of 10 c. p. All the incandescent 
lamps used by the exposition were made 


by the Fostoria Incandescent Lamp Com- 


pany. The lighting of the grounds out- 
side the building is largely accomplished 
by means of incandescent mantle burn- 
ers of various types, worked with petrole- 
um products. . i * 

The chief engineer of the exposition is 
Mr. John Birkinbine, President of the 
Franklin Institute, the electrical work be- 
ing under the immediate charge of Mr. 
C. O. C. Billberg. 


544 


THE EXHIBITS. 


Of the exhibits in electrical and the allied 
lines of steam and street railway engineering 
there are so many that but brief mention of 
each can be made in these columns. 

The General Electric Company has under 
the direction of its foreign department per- 
haps the most comprehensive collection of 
electrical apparatus in the exposition. The 
machines shown are so far as possible in 
actual service, belng driven in part by power 
derived from a 15-kw. General E ectric ma- 
rine set mounted and running in the booth, 
and in part by alternating current from the 
a.c. mains of the exposition described above. 
The new constant current alternating arcs of 
what are known as the Hartford system are 
in service in this booth to the number of 
four, supplied by a 8-kw. transformer de- 
signed to give 6.6 amperes to the lamps when 
run from a 2200-volt primary circuit. The 
transformer case is fitted with windows, 
through which the construction of the in- 
terior and the operation of the parts on the 
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vice for recording wattmeters and an electric 
driving equipment for sewing machines. This 
consists simply of a small a.c. or d.c. con- 
stant speed motor belted to the sewing ma- 
chine over an idle pulley. This pulley and 
a brake are attached to a pedal so thut the 
speed of the machine can be adjusted me- 
chanically. The direct current motor for this 
purpose is shunt wound and is fitted with 
an armature resistance which is automatic- 
ally cut out by a centrifugal device on the 
motor armature. i 

The exhibit which comes next in interest 
to the average electrical engineer is that of 
The Cutter Company, Philadelphia. The 
space occupied by this company contains one 
large board covered with more than 50 break- 
ers of the different types and sizes made by 
this company for all purposes. The largest 
circuit breaker of the collection is one of the 
new laminated wedge type described in the 
July issue of the American Electrician and 
rated at from 2000 to 5000 amperes. The vari- 
ously operated releasing devices designed to 
respond to overloads, underloads, over-volt- 
age, under- voltage, relay, etc., are to be 
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with many breakers it frequently becomes 
desirz .le to temporarily increase the oper- 
ating point of a large number of breakers to 
carry a heavy load for a short time or while 


THE ARO LAMPS OF THE O. J. TOERRING 
COMPANY. 


throwing in new generators, or otherwise dis- 
turbing the load in such a way as, so to 
speak, to electrically jar the circuit breakers. 


THE EXHIBITS OF THE WAGNER ELEOTRIC AND MANUFAOTURING COMPANY AND OF THE 8. MORGAN SMITH COMPANY. 


magnetic repulsion principle can be seen. Of 
motors the booth contains the new C.E. type 
for direct currents and two samples of the 
single-phase induction motor, one of which 
is equipped with the new condenser starting 


THE APPARATUS SHOWN BY QUEEN & CO. 


device, while the other must be started by 
hand, but runs up to speed in either direction. 
Among other apparatus are the two-rate me- 
ter, the prepayment or coin-in-the-slot de- 


found in many standard types in this exhibit 
besides many combinations which in the pres- 
ent state of the art may be styled by the 
term freak, although, as the needs of elec- 
tric plants become more varied these freak 
combinations may become standard types. 
The underload breaker, for example, is made 
in a polarized form in the laminated wedge 
type, the polarization being obtained by add- 
ing a shunt coll around the one magnetic cir- 
cult. This modification makes the breaker 
operative only to reverse currents, the arma- 
ture of the compound wound magnet only let- 
ting go when the series current reverses from 
its normal direction. Another interesting 
type is the double coil, triple-pole type for 
three-wire or polyphase systems, the two 
coils being respectively in the outer conduc- 
tors of the three-wire system or two legs of 
a three-phase system, thereby protecting the 
lines against an overload on either side in 
the former case or an overload on any phase 
in the latter case. A new and Ingenious de- 
parture in circult-breaker construction is em- 
bouled in what is known as the internal- 
shunt type. This consists of a breaker with 
the ordinary latch and plunger, the series coil 
surrounding the latter being fitted over a 
high-wound shunt coil. This shunt coil can 
be connected up at times with a weak cur- 
rent in such a direction as to oppose the 
magnetism set up by the series coil so as to 
increase the load which the breaker will car- 
ry without opening. On street railway boards 


Instruments of this internal shunt type with 
their auxiliary coils all connected to one 
switch can at an instant's notice have their 
operating limit increased in this manner. The 
shunt coils can also be used in connection 
with a push button and a strong reversed 
current to throw the breaker on the relay 
principle. 

The arc lamp exhibits are four in number. 
The Jandus Electrſe Company, Cleveland, 
Ohio, has in the exposition a sample of each 
of its various types of lamps. The C. J. 
Toerring Company, Philadelphia, has on view 
a number of its lamps which were recently 
described in these columns. The Helios Elec- 
tric Company of Philadelphia makes a show- 
ing of its arc lamps and switchboard work, 
and the International Arc Lamp Company of 
New York also occupies a booth. 

Of wire and cable manufacturers there are 
two representatives. The Standard Under- 
ground Cable Company of Pittsburg has a 
number of show cases containing samples of 
its products for various branches of electri- 
cal work. The John A. Roebling’s Sons Com- 
pany makes practically the same exhibit as 
that made at the Electrical Show in May of 
this year. 

Of electric elevators the only exhibit is that 
of Morse, Wiliams & Co., Philadelphia, who 
installed the three main elevators in the ex- 
position building and in addition occupy a 
booth where they show various samples of 
their apparatus. 


FOUR VIEWS OF SCENES OF INTEREST TO 
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Of instruments and electrophysical appa- 
ratus Messrs. Queen & Company, Philadel- 
phia, make a showing of the Queen-Wirt 
measuring instruments and portable testing 
sets. An interesting instrument in the Queen- 
Wirt portable projection galvanometer for 
lantern use. This consists of an instrument 
with a needle projecting out horizontally over 
a lantern slide on which a vertical scale is 
mounted. By inserting the slide in the stere- 
opticon the exact position of the needle on 
the scale can be projected on the screen. 


Of electric automobiles the General Elec- 
tric Automobile Company, Philadelphia, 
makes the only exhibit, but one so complete 
that it partially makes up for the lack of 
others. The exhibit is contained in the build- 
ing devoted to vehicles, its only competition 
in the automobile line being some carriages 
fitted with steam motors. An idea of the ap- 
pearance of the exhibit is given in the illus- 
tration on page 543. The vehicles shown are 
one delivery wagon, one brougham and one 
runabout. 


Of gas engines the most extensive exhibit 
is that of The Otto Gas Engine Works, Phil- 
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STEAM AND ELECTRICAL ENGINEERS 
IN THE MAIN BUILDING OF THE 


NATIONAL EXPORT EXPOSITION, 
PHILADELPHIA, 


adelphia. The exhibit contains as its main 
features one 60-h.p. engine driving part of 
the shafting of the main building and an- 
other 60-h.p. belted to a dynamo. These en- 
gines have some recently designed features, 
one of which is a new self-starting arrange- 
ment which consists of a hand pump for 
pumping air and gas into a chamber con- 
nected with the cylinder head, where it may 
be exploded when the piston is at the proper 
point of the cycle, giving the engine an ini- 
tial impulse sufficient to turn it over and al- 
low it to bring itself up to speed. In addi- 
tion to these engines there are others driv- 
ing respectively a Wagner 20-ampere dyna- 


mo and a Diehl 22%-kw. generator, besides 


hoisting and pumping engines. . 
Of general power transmitting machinery 
The Geo. V. Cresson Company, Philadelphia, 
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makes an extensive exhibit containing one 
piece of apparatus of particular electrical in- 
terest. This consists of a magnetic separator 
designed for the concentration of magnetic 
ores. In addition there are Pelton water mo- 
tors, samples of shafting, pulleys, etc. 

Of valves and general steam fittings there 
are many. The Eynon-Evans Manufacturing 
Company, Philadelphia, has a booth filled 
with Eynon-Korting compound injectors, 
steam traps, blowers and blast nozzles, com- 
pressors and exhausters and steam jets for 
removing gases or liquids all on the injector 
or ejector principle. The Ludlow Valve Man- 
ufacturing Company has an exhibit space 
filled with substantial looking supplies turned 
out from its works at Troy, New York. 
Among them are indicating valves, hydraulic 
gates, float valves, relief foot valves, etc. The 
Ashton Valve Company, Boston, Mass. 
makes the exhibit of its pop“ safety valves, 
water relief valves, gages, etc., which is 
familiar to the attendants at previous expo- 
sitions. The William S. Haines Company, 
Philadelphia, shows its pressure regulators, 
thermometers, thermo-regulators, safety, 
valves, steam traps, etc., generally known by 
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the name of Heinz and dependent for their 
operation upon the expansion and contrac- 
tion of a flattened tube. 

Of pipe coverings for heat insulating pur- 
poses the only exhibit outside of the material 
used on the piping system of the plant is 
made by Keasbey & Macuson, Ambler, Pa. 
The exhibit consists of magnesia coverings 
in straight tubes and various special forms 
such as T’s, Y’s and elbows, asbestos wick 
packing and Ambler asbestos air cell cover- 
ing. 


Of turbines the only exhibit is that of the 


S. Morgan Smith Company, York, Pa. This 
company’s booth contains samples of Mc- 
Cormick and New Success turbine wheels in 
both the vertical and horizontal types, the 
latter being in a closed flume. The vertical 
shaft wheels illustrate both the cylinder gate 
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and the adjustable guide-chute methods of 
governing. 


Of general electrical supplies and house 
goods an extensive exhibit is that of Par- 
trick, Carter & Wilkins of Philadelphia. The 
booth of this company, which is shown in one 
of the accompanying illustrations, contains a 
complete line of annunciators, bells, etc., as 
well as more special apparatus, such as tank 
alarms, burglar alarms, with automatic 
clock cut-offs, servant’s calls, etc. 


Of motors, transformers, switchboards, 
ventilating sets, etc., the Wagner Electric 
Manufacturing Company, St. Louls, Mo., 
makes an extensive exhibit, a view of which 
appears on the preceding page. Besides this, 
Wagner single-phase motors are scattered 
around the buildings and one Wagner motor 
generator set consisting of a single-phase 
motor coupled to a d. c. dynamo is used in 
the vehic.e building. 


Among the manufacturers of belts three are 
prominently represented at the exposition. J. 
E. Rhoads & Sons of Philadelphia have in 
addition to their belting in use in the power 
plant a booth containing many samples, the 


SHOWING THE EXHIBITS OF PARTRICK, 
CARTER & WILKINS, THE ONONDAGA 
DYNAMO COMPANY, THE ASHTON 
VALVE COMPANY AND THE JAN- 
DUS ELECTRIC COMPANY. 


largest of which is 6 ft. in width. The Main 
Belting Company, Philadelphia, shows a full 
line of Leviathan belts from the 90 in. 8-ply 
down. Chas. A. Schieren & Co., New York 
City, also make an. interesting. showing in 


. addition to having considerable belting in use 


around the hall. 

Of boilers the exhibits—besides those men- 
tioned above as in use in the power plant— 
are two in number. One of these is the 
newly reorganized National Water Tube 
Boiler Company of New Brunswick, N. J., 
showing a model of its boiler. The other 
exhibit is made by tne Harrison Safety 
Boiler v. orks, Germantown, Pa. This ex- 
hibit contains Cochrane separators and re- 
ceiver separators, a large heater and puri- 
fler and a section of the Harrison Safety 
boiler, 
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THE STANLEY INSTRUMENT COM- 
PANY vs. THE GENERAL ELECTRIC 
Company.—The Stanley Instrument Company 
of Great Barrington, Mass., has brought suit 
against the General Electric Company for 
infringement of a patent ou alternating-cur- 
rent wattmeters. This patent is No. 423,210, 
issued March 11, 1890, to O. T. Blathy, the 
Stanley Company claiming that the patent 
is fundamental and covers broadly induction 
wattmeters. Both of the two claims of the 
patent, however, specify independent and 
non-intersecting magnetic circuits excited re- 
spectively by the shunt and series coils, an 
arrangement that is not used in many me- 
ters. 


POLYPHASE MOTOR CASE.—An opinion 
was handed down Sept. 27th, 1899, by Judge 
McPherson of the Circuit Court of the East- 
ern District of Pennsylvania, in the case be- 
tween the Tesla Electric Company (absorbed 
by the Westinghouse Electric & Manufactur- 
ing Company), complainant, and Scott & 
Janney, et al., defendants, alleging infringé- 
ment of patents No. 611,915 and 555, 190, grant- 
ed to Nikola Tesla. These patents claim 
„Split- phase“ devices for alternating- current 
motors, the Scott & Janney motor being of 
the induction type supplied by single-phase 
currents, the starting torque being obtained 
by short-circuited coils each surrounding a 
part of each pole. The opinion upheld the 
complainant. 


PERSONALS. 


MR. ENOS M. BARTON, president of the 
Western Electric Company, was married in 
London, England, on Friday, October 6th, to 
Miss Mary Rust, daughter of Major Henry 
A. Rust, Chancellor of the University of Chi- 
cago. : 


MR. IRA A. McCORMACK, formerly su-` 


perintendent of the Brooklyn Rapid Tran- 
sit Company, has resigned from this posi- 
tion to beċòme the vice-president and man- 


aging director of the Syracuse Rapid Tran- 


sit Company. 


MR. H. C. FARNSWORTH, who for a 
number of years travelled throughout the 
New England States, selling electrical ma- 
chinery, is now representing the Sprague 
Electric Company in that territory, having 
offices in the Exchange Building, Boston. 


Mr. R. McALLISTER LLOYD has been 
elected president of the Electric Vehicle 
Company in place of Mr. Isaac L. Rice, who 
has retired from this position as well as the 
presidency of the Electric Storage Battery 
Company to attend to other pressing busi- 
ness. 


LIEUT. FRANK J. SPRAGUE, the well- 
known president of the Sprague Electric 
Company, and inventor in electric railway 
and electric elevator fields, was married on 
October llth, at New Hartford, Conn., to 
Miss Harriet Chapman Jones, daughter of 
Capt. H. R. Jones of the United States Army. 


MR. D. M. BLISS has accepted the offer 
of a position with the New England Motor 
Company, Lowell, Mass., as Superintendent 
and Electrical Engineer of the company’s 
new factory. Mr. Bliss spent several years 
with the Holtzer-Cabot Company of Brook- 
line, Mass., and more recently has been con- 
nected with the B. F. Sturtevant Company, 
Boston, Mass. 


MR. W. J. JOHNSTON, formerly publisher 
of the Electrical World,“ who started from 
this country in August for a trip around the 
world, has been reported in Japanese papers 
as being in Japan during the latter part of 
September. From Japan Mr. Johnston goes 
to the Philippines and then completes a cir- 
cle of the globe by visits to Java, Indla, 
Egypt, Turkey, Greece, Spain, etc. After at- 
tending the Paris Exposition Mr. Johnston 
expects to return to New York during June 
or July, 1900. 
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AMERICAN ELECTRICIAN 
TRADE PUBLICATIONS. 


THE INTERNATIONAL CORRESPON- 
DENCE SCHOOLS, Scranton, Pa., have pub- 
lished their pamphlet entitled A Book of 
Success“ describing the work and equipment 
of the schools, in a special cover designed 
as a souvenir of the National Export Expo- 
sition. The schools are also circulating a 
leaflet giving the commissions which will be 
allowed to students in case they aid in se- 
curing the enrollment of others. 


THE STEWART ELECTRICAL COM- 
PANY, Cincinnati, O., has adopted the bul- 
letin method of advising its patrons and pos- 
sible patrons of its ability to meet their 
wants. Recent bulletins call attention to the 
Stewart Company’s willingness to supply the 
needs of users of electrical machinery from 
the want of a new commutator brush to the 
purchase, sale or exchange of a complete 
plant. 


THE SPRAGUE ELECTRIC COMPANY, 
New York. City, has published a handsomely 


Illustrated catalogue of the Lundell gener- 


ators. In addition to the well-known single- 
field coll type the company is now building 
a larger machine of what is known as the 
split-pole type embodying a new principle de- 
signed by Mr. Robert Lundell for forcing the 
increased field strength with increased load 
into the proper horn of the pole to give cor- 
rect commutation. 


THE LYNN INCANDESCENT LAMP 
COMPANY, Lynn, Mass., shows the nature 
of its work to its correspondents by three 
full-sized illustrations of lamps printed on 
the back of its letter heads. One of these 
shows a 56-volt lamp after renewal by the 
Lynn Company with a filament of the plain 
horse-shoe type. Another shows a 110-volt 
lamp after renewal with the type of fila- 
ment which the company uses for this pur- 
pose, viz., the coiled filament. The third 
shows the lamp which the Lynn company 
makes for 100 to 125 volt circuits containing 


a filament of the oval-anchored type, the fil- 


ament being fastened to the glass stem in- 
stead of to a metal support. 


THE JOSEPH DIXON CRUCIBLE COM- 
PANY, Jersey City, N. J., is trying to im- 
press steam engineers about the country with 
the value of Dixon Ticonderoga -flake granite 
for the lubrication of cylinders and valves. 
With the increasing use at the present day 
of high steam pressures, and especially of 
superheated steam, cylinder lubrication with 
oil is far from satisfactory. A mineral oil 
lacks body and animal oils char with the 
high temperatures of modern steam practice 
and form a gummy mass on cylinders and 
pistons. A finely ground flake graphite gives 
a body which with mineral oils is not af- 
fected by any degree of heat, and fills up 
the microscopic inequalities of the bearing 
surfaces, making them almost ideal in 
smoothness, 


THE MURPHY IRON WORKS, Detroit, 
Mich., is circulating a leaflet signed by Mr. 
O. D. Cotton, criticising a pamphlet previous- 
ly circulated by the Hawley Down Draft 
Furnace Company containing a report of the 
comparative tests of the Hawley down draft 
furnace and the Murphy automatic stoker 
carried out at the Oliver rod mill of the 
American Steel & Wire Company in Pitts- 
burgh. Boiler tests involve so many factors 
that it is possible in a report of them to 
misrepresent the conditions and thus falsify 
the conclusions, and Mr. Cotton’s contention 
in the criticism above referred to is that the 
engineers making out this report were influ- 
enced in favor of the Hawley Companv and 
that the report was on this account an un- 
fair one to the Murphy stoker. 


THE SHERWOOD MANUFACTURING 


COMPANY, Buffalo, N. X., lists in its cata- 


logue of engine and boiler supplies a large 
number of improved appliances for engine 
lubrication and boiler cleaning. Among the 
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former are automatic cylinder lubricators, 
oil pumps and oil cups of various types, and 
among the latter are flue scrapers, flue blow- 
ers and the “Niagara” tube cleaner. This 
instrument is intended for removing the scale 
from the interior of water-tube boflers of the 
straight tube type and consists of a small 
turbine mounted on ball bearings and at- 
tached to rotating cutters. By inserting this 
into the water-tube and driving a jet of 
steam or a powerful stream of water at high 
pressure through it the turbine rotates the 
cutters at a high speed and disintegrates 
the scale, which is washed away with the 
jet. The “Niagara” tube cleaner is claimed 
to be the original machine of this type, and 
is the specialty of the Sherwood Manufact- 
uring Company. About 1000 are already in 
use in this country. The confidence of the 
makers in its satisfactory action is so com- 
plete that they send it on approval. The 
Sherwood Manufacturing Company has de- 
pots in New York, Boston, New Orleans, St. 
Louis, Chicago and San Francisco. 


THE CLING-SURFACE MANUFACTUR- 
ING COMPANY, Buffalo, N. Y., in a reprint 
of Prof. R. C. Carpenter’s report of tests 
of Cling-Surface noted in the American Elec- 
triclan of May, 1899, gives further data of 
interest abstracted from a letter from Prof. 
Carpenter written Oct. 5th, 1899, and reading 
as follows: 

Later tests of the use of Cling-Surface on 
belting substantiate in every particular the 
statements made in my report of April 17th. 
They also indicate higher efficiency of trans- 
mission and less loss of power in the case of 
belts treated with Cling-Surface than in the 
case of belts not so treated, when working 
under the conditions prevailing at the time 
of the earlier test. This is due to the fact 
that the slipping of a belt causes consider- 
able loss of power, the power so lost passing 
off in heat. The. use of Cling-Surface re- 
duces the slipping and consequently reduces 
the loss of power occasioned by the use of 
belts that slip. ö i 

“During the past six months I have had 
occasion to observe the practical use of 
Cling-Surface in a number of instances. In 
all such cases Cling-Surface has improved 
the belts by softening them, and as far as 
I can determine in the limited time (seven 
months) tends to preserve the leather of 
which they are constructed.“ 


BUSINESS NEWS. 


THE CREFELD ELECTRICAL WORKS, 
Saylesville, R. I., have been bought by the 
American Electrical Works, and the plant 
has been removed to a substantial new 
three-story brick building 130 ft. by 60 ft., 
adjoining the American Electrical Works’ 
factories at Phillipsdale, R. I. 


E. W. BLISS & COMPANY, Brooklyn, an- 
nounce that they have recently moved their 
Western Office to 22-24-26 South Canal St., 
Chicago, III., where they will carry a full 
line of their standard machines and where 
Mr. W. D. Smith, who is in charge, will be 
pleased to communicate with any one in that 
section who is interested. 


THE BALL ENGINE COMPANY, Erie, 
Pa., has sold to the Machinery & Electrical 
Department of the United States Commisston 
to the Paris Exposition a 360-h. p. tandem 
compound engine, arranged for direct con- 
nection to a Bullock generator, to be used 
as a working exhibit in the machinery annex 
at Vincennes. 


TROTTER’S MONA MANUFACTURING 
COMPANY, LIMITED, manufacturers of 
Trotter’s commutator compound, has re- 
moved its offices from 6 W. Broadway, to 
more commodious quarters at 220 Broadway, 
New York, where Prof. Trotter will be 
pleased to receive his friends, and all in- 
terested in the commutator compound. 
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THE NATIONAL CONDUIT & CABLE 
COMPANY suffered on October 13th from a 
fire which did about $100,000 worth of damage 
at the company’s works in Hastings, N. Y. 


ROSSITER, MACGOVERN & CO., New 
York City, have purchased the entire tac- 
tory, tools, machinery and equipment of the 
old Excelsior Electric Company in Brooklyn, 
N. Y. This will increase greatly the facilities 
and resources of Rossiter, MacGovern & Co. 
in their work of repairing and renewing sec- 
ond-hand electrical machinery. - 


THE AULTMAN-TAYLOR COMPANY, 
Mansfield, Ohio, has closed a contract with 
the New York Gas, Electric Light, Heat & 
Power Company, the Whitney syndicate con- 
trolling the Edison and other lighting com- 
panies of Manhattan Island, for 66 boilers, 
aggregating 3900 h.p., to be installed in the 
new Riverside generating station in New 
York City. 


THE NEW YORK TRADE SCHOOL began 
on October 27th a series of 12 lectures for 
journeymen electrical workers, to be carried 
through the winter. These lectures are con- 
ducted by Mr. Arthur Hamerschlag, and con- 
sist of simple talks concerning the materials 
and the proper method of doing the work 
that members of the audience customarily en- 
gage in. 


THE TUCKER MANUFACTURING COM- 
PANY, York, Pa., reports that its business 
has increased to such an extent as to com- 
pel the placing of new machinery through- 
out the entire factory. The company is now 
prepared, owing to these increased facilities, 
to fill orders promptly. The company is ar- 
ranging to increase its capital stock from 
$5,000 to $25,000. 


THE WESTINGHOUSE MACHINE COM- 
PANY proposes to build a steel foundry and 
steel forging mill at East Pittsburgh that 
will cost $1,250,000, and have a capacity of 
80 tons of steel castings and forgings per 
day. The new plant will be erected imme- 
diately to the west of the present shops, 
and will consist of two steel frame buildings 
about 400 ft. long and 150 ft. wide. 


MR. CHAS. J. BOGUE, New York City, 
has recently sold two focusing electric arc 
lamps designed for running in series with 
each other on direct current for use in the 
photo-lithographic work of the Department 
of the Interior of the United States Gov- 
ernment. The United States Engineer’s Of- 
fice has also bought from the same maker 
one 14-in. pilot-house projector. 


THE NEW ERA IRON WORKS COM- 
PANY, Dayton, O., manufacturer of the 
“New Era” gas and gasoline engines, has 
recently purchased a new plant, which 
it is now remodeling and equipping with all 
the latest improved machinery. The demand 
for the New Era” engines has been such 
as to warrant this action, which by January 
first will double the capacity of the com- 
pany’s works. 


MANUFACTURERS of arc and incandes- 
cent lamps, porcelain fittings and general 
wiring materials for out and indoor work are 
invited to send catalogues, price lists, etc., 
to Mr. E. R. Dodge, Mechanical Electrician 
at the Civil Engineer's Office of the United 
States Navy Yard, Portsmouth, N. H. This 
yard will have a considerable amount of con- 
struction work in the near future and bids 
on material will be asked. 


GATES & RANDOLPH, Chicago, report a 
constantly increasing business and that they 
have sold thirty odd complete electric plants 
during one month. Realizing the coming ex- 
tensive use of electric motor carriages, they 
have also taken the agency of the Indiana 
Bicycle Company of Indianapolis, manufact- 
urers of the Waverly“ automobile in all 
styles. A number of these carriages were 
on exhibition at the street railway conven- 
tion. 


THE UNION BOILER TUBE CLEANER 
COMPANY, Pittsburg, Pa., has recently fin- 
ished what is claimed to be the largest con- 
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tract ever awarded for cleaning boilers, be- 
ing for twenty-two water tube boilers, con- 
taining an aggregate of ten miles of 4-in. 
tubes. The company has just shipped eight 
machines to England and Scotland. The 
first machine exported was shipped just one 
year previously. One of those recently 
shipped was a repeat of the first order. 


THE CUTLER-HAMMER MANUFACT- 
URING COMPANY, formerly of Chicago, on 
account of the great increase of its business, 
has been compelled to seek new quarters. 
The new location is in Milwaukee, Wis., 
where the company will occupy a three-story 
brick building specially erected for its use. 
The buliding has been equipped with the lat- 
est and most approved machinery and will 
enable the company to turn out a much 
larger product than it could handle at the 
old location. The Cutler-Hammer Company 
has also an office at 136 Liberty Street, New 
York City. 


THE NEW ENGLAND MOTOR COM- 
PANY, Lowell, Mass., reports a steadily in- 
creasing demand for its products. That its 
new four and six-pole slow-speed motors and 
generators meet the needs of motor users is 
evidenced by the number of orders obtained 
for them. The factory has been working 
overtime for the past six weeks, turning out 
the bipolar type In medium and smaller sizes. 
The company has recently equipped a new 
building with the most modern tools so that 
it is now in a position to furnish machines 
from % to 150-kw. capacity, and can make 
prompt shipments of the sizes most in de- 
mand. ; 


THE PIERCE-CROUCH ENGINE COM- 
PANY, manufacturers of gas and gasolene 
engines, with works located at New Bright- 
on, Pa., reports having sold during the mon n 
of September for use in electric lighting 
plants in the Pittsburg district alone five 36- 
h.p. and one 2-h.p. engines. Besides this 
there were sold many engines for other pur- 
poses, one sale being the last two of eight 
engines furnished one company. When 
these two are installed the entire plant of 
this company will be run by gas engines. 
The Pierce-Crouch Engine Company is add- 
ing new machinery to its plant, which will 
soon enable its output to be doubled. 


THE BULLOCK ELECTRIC MANU- 
FACTURING COMPANY, Cincinnati, O., 
reports sales for the month of September 
involving sixty-one machines ranging in 
size from three to one hundred and fifty 
kilowatts. Among the more important were 
fifteen engine-type generators for United 
States army transports and ten 60-h.p. mo- 
tors to operate at 200 r.p.m., for Messrs. 
Dick, Kerr & Co., of London, England. A 
new bullettin No. .043, just issued by the 
company, describes type “N” motors. This 
is the first bulletin of the standard 6 in. 
x 9 in. size which has been issued. Those 
interested in electrical literature will ap- 
preciate this reduction in size, as it is more 
readily filed than the larger pamphlets. 


THE WOODS MOTOR VEHICLE COM- 


PANY is the name of the new corporation 


which has taken over the building of  elec- 
tric automobiles under the designs of Mr. 
C. E. Woods, as formerly carried on by the 
Fischer Equipment Company of Chicago. 
The success of automobiles in general and 
the Woods vehicle in particular is such that 


the company has been incorporated with a 


capital stock of $10,000,000, and with a di- 
rectorate containing such well-known men 
in the financial world as Messrs. John W. 
Mackay, August Belmont, Dr. W. Seward 
Webb, Sir William Van Horne, etc. The 
company starts out with complete designs 
for thirty different styles. of vehicles, em- 
bracing a general line from the light buggy 
to victorias, broughams and cabs. 

THE MANHATTAN GENERAL CON- 
STRUCTION COMPANY, Newark, N. J., 
manufacturer of the “Manhattan” arc lamp, 
is meeting with marked success in the in- 
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troduction of the Manhattan series alter- 
nating current enclosed arc system de- 
scribed in the last issue of this paper. 
Among some of the contracts which have 
been closed the company mentions contracts 
for 850 lamps and 9 regulators for the San 
Gabriel Electric Company, Los Angeles, 
Cal.; 1 regulator and 25 lamps for the Peo- 
ple’s Gas & Electric Co., Peoria, III.; 1 reg- 
ulator and 35 lamps for the Electric Light 
Co. of Hot Springs, Ark.; 3 regulators and 
117 lamps for the Middlesex & Monmouth 
Electric Co. of Mattewan, South Amboy 
and Keyport, N. J. The company is oper- 
ating its factory at Newark night and day 
in an endeavor to catch up with the orders 
at present on its books. 


THE WARREN MANUFACTURING COM- 
PANY, Chicago, III., offers belt users a sim- 
ple solution of the problem of slipping belts. 
Every engineer realizes that a highly polished 
iron pully is about as unsuitable a device for 
transmitting power to belts as could be ar- 
ranged since it requires a very high belt ten- 
sion to obtain the necessary resistance to 
slippage. This belt tension increases journal 
friction, wears out the belt and is generally 
troublesome. Leather and canvas coverings 
are often used, but they are troublesome 
through the necessity of frequent renewals. 
The Warren Manufacturing Company offers 
a liquid pulley cover which can be applied 
with a brush, dries in a couple of hours, and 
ig then ready for use. This pulley cover is 
not injured by oil or grease. It is designed 
to cure the troubles incident upon too short 
a distance between belt centers and to allow 
dynamos and motors to be placed nearer to- 
gether in cases where it is desirable but oth- 
erwise impossible to do s0, 


THE MURPHY IRON WORKS, Detroit, 
Mich., has obtained a second order for Mur- 
phy automatic smokeless furnaces at The 
Standard Plate Glass Company’s works at 
Butler, Pa., the first order having been in- 
stalled last spring under guarantee of su- 
perior results in every respect over the front 
feed stokers then in use. The American Dis- 
trict Steam Company, Lockport, N. Y., is 
also installing Murphy automatic smokeless 
furnaces in place of the mechanical stokers 
of another make installed there last year. 
Murphy automatic smokeless furnaces are 
also to be placed in connection with the 
eight 400-h. p. B. & W. boilers in the new 
central power plant of Swift & Company at 
the Union Stock Yards, Chicago. The com- 
pany also has been given the contract for 
equipping the fourteen 250-h. p. boilers for 
the Columbia Chemical Company’s large new 
works at Barberton, O. The Wagner Sleep- 
ing Car Company also has contracted with 
the Murphy Iron Works for Murphy auto- 
matic smokeless furnaces for the boilers in 
its works at Buffalo, N. Y. 


THE MANHATTAN BUILDING, St. Paul, 
Minn., has been sold to Mr. Charles Lock- 
hart, one of the Standard Oil magnates of 
Pittsburg, Pa. This sale includes the Man- 
hattan Light, Heat & Power Company, which 
was operated to supply the building and 
neighboring structures as a sort of block 
central station. The price paid for the build- 
ing and the lighting and heating plant was 
$500,000. The new company has contracted 
for additional machinery for the heating and 
lighting department, having purchased a 250- 
h.p. water tube boiler from the Stirling 
Company, Chicago, and an engine from the 
American Engine Company, Bound Brook, 
N. J., which is direct connected to a PP-kw. 
generator made by the Triumph Electric Co., 
Cincinnati, O. The company is also install- 
ing a large marble switchboard, having the 
very latest appliances, and contemplates ex- 
tensive improvements and extensions in its 
underground system. Mr. A. Wilford Zahm, 
formerly Superintendent for the Manhattan 
Light, Heat and Power Company, has been 
retained as Manager for both the Manhattan 
Building and the Manhattan Light, Heat & 
Power Company. 
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STREET RAILWAY 
CONVENTION NOTES. 


A. L. IDE & SONS, Springfield, Ill., were 
represented by their genial Chicago agent, 
Enos Bookwalter. 


OF THE ARNOLD ELECTRIC POWER 
STATION COMPANY, Chicago, Mr. B. J. 
Arnold and Mr. George A. Damon were at 
the convention. 


MR. FRED H. ALDEN, President of the 
Illinois Insulated Wire Company, Sycamore, 
III., had his usual pleasant word for all his 
acquaintances. 


A. C. BECKEN, Chicago, exhibited a case 
of Paillard non-magnetic watches which are 
claimed to be absolutely uninnuenced by 
magnetic or electric action. 


THE BALL ENGINE COMPANY, Erie, 
Pa., while not making an exhibit, had its in- 
terests carefully attended to by its western 
representative, Mr. W. A. Kreider. 


THE HEINE SAFETY BOILER COM- 
PANY, St. Louls, was present in the person 
of its Chicago representative, James H. Har- 
ris, who has represented this firm in Chi- 
cago for nearly twelve years. 


Mr. B. J. oAGNALL of the Adams-Bag- 
nall Company, Cleveland, O., managed to 
spend a few hours at the convention, where 
he renewed many old acquaintances. Mr. 
Pomeroy, western representative of this 
company, was also in evidence. 


THE WARREN MANUFACTURING COM- 
PANY, 6 8S. Canal St., Chicago, was repre- 
sented by Mr. E. H. Warren, Pres., and Mr. 
Alfred Warren. They showed a line of sam- 
ples of their liquid pulley covering and a 
vast number of testimonial letters. 


THE WESTERN ELECTRICAL SUPPLY 
COMPANY, St. Louis, which has rapidly 
built up a large business in the Southwest 
in the handling of street railway supplies, 
was represented by the manager of its 
street railway department, Mr. Chas. Scud- 
der, Jr. 


THE CLING-SURFACE MANUFACTUR- 
ING COMPANY, Buffalo. N. Y.—Mr. F. C. 
Willis did the honors of the convention for 
this company. It is questionable whether 
any company distributed larger quantities of 
printed matter than did this company during 
the sessions of the convention. 


THE GREEN ENGINEERING COM- 
PANY, Chicago, was represented by P. Al- 
bert Poppenhusen. This company has re- 
cently secured several of the largest orders 
ever placed for traveling grates. The com- 
pany represents the Edgemoor Iron Co., 
Goubert Mfg. Co., Broomell, Schmidt & Co. 
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THE MILLER-KNOBLOCK COMPANY, 
South Bend, Ind., was represented by its 
manager, Mr. A. W. Morrell. The exhibit 
showed a full line of assembled commuta- 
tors for all standard street railway motors, 
the workmanship on which attracted gen- 
eral attention. Constantly increasing busi- 
ness has made it necessary for the company 
to double its capacity. 


THE EUREKA ELECTRIC TELEPHONE 
MFG. CO. of Chicago made one of the in- 
teresting exhibits, because it was nearly 
the only one in its line. This company 
manufactures a line of special telephones 
adapted for street railway work and found 
many interested inquirers among street rall- 
way delegates. Both Mr. Kusel and Mr. 
Stein were in attendance. 


THE SPEER CARBON COMPANY, St. 
Marys, Pa., had able representation in the 
person of Mr. Jonn 8. Speer, General Man- 
ager of the company, assisted by Mr. An- 
drew Call, Sec. and Treas. The product of 
the company was kept prominently to the 
front and the representatives were most gen- 
erous indeed with souvenirs, giving out a 
handsome coin and bill case, pocketbook and 
cigar case. 


THE SWARTS METAL REFINING COM- 
PANY, Chicago, has a name well known to 
street railway people throughout the con- 
tinent, through its business in the handling 
of worn-out trolley wire, scrap windings, 
brass castings, etc., etc. The company also 
furnishes a superior metal for motor bear- 
ings, which is coming into general use on 
many roads. The company was represented 
by its president, 8. Swarts. 


THE CENTRAL UNION BRASS COM- 
PANY, St. Louis, was represented by its 
manager, T. C. White. This company is 
bringing out an extensive line of overhead 
material and making a special effort to meet 
the most exacting street railway demands. 
Mr. White reports that the factory is very 
busy and that the new material is meeting 
with much favor ‘rom street railway com- 
panies. 


THE WESTERN ELECTRIC CO.—The ex- 
hibit of this company was made at its shops 
on the West Side, but a handsome souvenir 
was given out at the convention by the rep- 
resentatives present—a handsome match-box 
in white enamel and silver, showing th2 W. 
E. fan on one side and a Petite arc lamp 
on the other. Mr. A. L. Tucker visited the 
convention, while Mr. J. C. Cannon, Mr. 
Thos. Grier, Mr. Philip de F. Rust and Mr. 
Frank Swan were constant in their attend- 
ance. 


THE CENTRAL ELECTRIC COMPANY, 
Chicago, has a very handsome booth deco- 
rated in yellow and black and with a num- 
ber of steel trolley poles spanning the door- 
way. There was exhibited a display board 
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made up of overhead material, car fixtures, 
etc., elegantly polished. These were mostly 
of the well known Wood type, manufac- 
tured by the Central Union Brass Company. 
A brass cannon, a yoke of brass oxen, and a 
brass street car attracted no small atten- 
tion. The company’s souvenir was a neat 
brass paper cutter. 


THE STAR BRASS WORKS, Kalamazoo, 
Mich., had a neat booth in charge of Walter 
C. McKinlock. This company's trolley 
wheels, which have been on the market not 
quite two years, are running on thousands 
of cars. Some of their points of superiority 
were as follows: It will run in sleet longer 
than any other; is self-oiling and therefore 
saves bushings; will run smoother and last 
longer; is a better conductor and is not com- 
plicated; will not injure the overhead equip- 
ment and is made in the standard sizes, 4 
inch and 6 inch, and will fit any standard 
harp. 


K. McLENNAN & COMPANY, Chicago, 
sole manufacturers of Gale’s commutator 
compound, were represented at their exhibit 
by Mr. W. J. Isaacs, the manager of the 
company. One of the features of their ex- 
hibit was a large bulletin board on which 
were attached several hundred extracts from 
testimonials, and at the side of the board 
two original testimonials were displayed. 
Judging from the number of samples which 
they gave out at their booth their compound 
is valued by the users of dynamos and mo- 
tors. A neat souvenir was distributed in the 
shape of a Mauser“ cartridge knife. 


THE LESCHEN, MACOMBER, WHYTE 
COMPANY, Chicago, was represented by F. 
B. Macomber, George S. Whyte and E. E. 
Robirds. The exhibit consisted of galvanized 
steel strand, galvanized curtain cord, gal- 
vanized telephone wire, rubber insulated 
wires and cables, weatherproof feeder wire, 
magnet wire, ‘‘Century’’ tape, Beacon“ 
bearing metal, overhead line material, and 
the “Standard” headlight. A neat paper cut- 
ter was distributed as a souvenir. While 
the principal business of the Leschen. Ma- 
comber, Whyte Co. is wire rope, its trade 
in the street railway feld is rapidly increas- 
ing and is now reaching large proportions. 


THE SIEGRIST LUBRICATOR COM- 
PANY, St. Louis, had its booth enlivened by 
one of the best coon' orchestras in town, 
whose good music constantly attracted and 
entertained a crowd. The company’s booth 
was a handsome one, decorated in purple. 
There were exhibited automatic oll cups and 
automatic sight feed lubricators; a double 
automatic lubricator, having the advantage 
of two passages for the feeding oil, which 
removes in a large measure the danger of 
stoppage on account of an obstruction in the 
oll passages; also the company’s standard 
automatic oiling table. The company’s man- 
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ager, J. N. Edelin, was present with a con- 
stant supply of good cheer for his friends. 


BUGENE MUNSELL & CO. AND THE 
MICA INSULATOR COMPANY, Chicago, 
made a combined exhibit at the street rail- 
way convention, occupying a space of 200 
square feet near the entrance. This exhibit 
consisted of mica in its natural state and 
in its various forms for electrical insulation, 
also stamped mica segments and washers, 
both India and Amber. Very large speci- 
mens of mica were shown, of interest to all 
electrical engineers and street railway man- 
agers. The exhibit of the mica insulator 
Co. consisted largely of ‘‘Micanite”’ rings, 
segments, tubes, troughs, cloth, paper, etc., 
etc. The exhibit was in charge of Mr. 
Charles E. Coleman, who has charge of the 
western business of the two companies. 


THE CREAGHEAD ENGINEERING 
COMPANY, Cincinnati, made its usual large 
exhibit of flexible brackets, overhead line 
material, iron and wood pole fittings, rail 
bonds, etc. One particularly attractive fea- 
ture of this exhibit was an extra heavy 
double bracket for center-pole construction 
which was recently supplied for the rebuild- 
ing of the overhead work on the New Or- 
leans & Carrollton Railway, at New Or- 
leans, La. A number of large photographs 
showing the company’s material in use on 
roads in different parts of the world com- 
pleted this particularly attractive exhibit, 
which was in charge of the superintendent, 
Mr. G. R. Scrugham. A steel pocket rule 
was given as a souvenir. 


THE WESTERN ELECTRIC COMPANY 
was represented at the street railway con- 
vention by Messrs. J. C. Cannon, Philip 
Rust and F. L. Swan. They had headquar- 
ters in booth 30, where they entertained 
friends of the company and distributed 
printed matter and souvenirs to the visi- 
tors. Mr. A. L. Tucker of the Western 
Electric Company, was one of a committee 
on publicity for the convention. The sou- 
venir distributed by the Western Electric 
Company at the convention was a match- 
box having on one side an illustration of 
a Petite arc lamp, on the other an illustra- 
tion of a 16-inch fan motor, and on both 
edges of the box—‘‘Western Electric Com- 
pany, Chicago—New York.” The box is fin- 
ished in silver and white celluloid. 


THE GARTON-DANIELS ELECTRIC 
COMPANY, Keokuk, Iowa, was yepresented 
by J. V. E. Titus. The booth contained a 
panel mounted with Garton station-type ar- 
resters of different finishes and connected 
with the 600-volt circuit. By the aid of a 
static machine, the operation of the arresters 
was shown in a very satisfactory manner. 
They interrupt a short circuit so quickly 
that an ammeter shows little or no deflec- 
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tion. On a table was displayed a line of 
pole, station and car arresters, as well as 
samples of 600 and 800-ampere kicking coils, 
of which this company makes a specialty. 
This company also showed two samples of 
the automotoneer, an invention of Mr. George 
W. Knox, of the Chicago City Railway Com- 
pany. This device prevents too rapid start- 
ing of electric cars and attracted lots of at- 
tention. 

THE JOSEPH DIXON CRUCIBLE COM- 
PANY, Jersey City, left its interests at the 
convention in charge of Messrs. Sam Mayer 
and Dudley Johnson, Chicago representa- 
tives, and Messrs. A. L. Harris, E. A. St. 
John and William Allen. The souvenirs of 
this company were large Uncle Sam pencils 
—also a trick pencil which, when once placed 
in the button hole, could not be detached 
without a deal of study, as well as plumbago 
medals made of the same graphite as that 
used in Dixon’s pencils. The representatives 
of the company were kept busy booking or- 
ders for Dixon’s graphited wood grease for 
gears of electric railway cars, of which they 
explained the merits in that it prevents noisy 
gears, keeps gears and bearings constantly 
lubricated, prevents all drippings from gear 
cases and lasts longer and is more economi- 
cal than other lubricants. 


THE GENERAL ELECTRIC COMPANY’S 
exhibit consisted largely of motors, contain- 
ing, as it did, two G. E.-55 motors mounted 
on a truck complete as they will be used on 
tne Northwestern Elevated in Chicago, two 
G. E.-1000 motors equipped with B-13 con- 
troller and electric brakes mounted on a St. 
Louis Car Company's truck, one G. E.-6 of 
250-h. p. capacity built expressly for the Paris 
& Orleans Railway in France, and samples 
of the G. E.-52 and 67. There was also a 
line of standard switchboard panels, an air 
compressor, a large line of instruments. over- 
head material, motor repair material and ap- 
paratus for third- rail work. The delegates 
who attended the Convention in the exhibit 
of the General Electric Company were as 
follows: S. D. Greene, S. Trawick, Geo. Ros- 
enthal, E. D. Mullin, T. P. Balley, R. D. 
Beech, F. W. Willcox, F. E. Case, F. H. 
Strieby, A. H. Armstrong, W. F. Hayes, B. 
E. Sunny. F. Barbour, W. J. Ferris, E. D. 
Priest, J. J. Mahoney, F. M. Kimball, R. A. 
Swain, Geo. J. Cadwell, J. W. Johnson, 
W. B. Potter, F. N. Boyer, J. G. Barry, 
J. W. Buell» 


J. H Livsey, , 
H. R. Rishop, 
Jr.,Geo. Breed, 
R. E Moore. 
W. O. Carey, 
F. N. Boyer 
and Ward 8. 
arnold. 
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THE WESTINGHOUSE ELECTRIC & 
MANUFACTURING COMPANY made the 
most extensive exhibit in point of magnitude 
in the convention hall, its largest pieces of 
apparatus being a 500-kw. engine-type rail- 
way generator complete and a 200-kw. rotary 
converter with starting motor. Of railway 
motors assembled the company showed two 
pairs mounted in operating order on trucks, 
as well as three different styles assembled 
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and several armatures complete and one un- 
der construction with commutator partially 
connected to show the internal arrangement. 
Among these motors were the new types No. 
68 and No. 69, which are the latest built by 
the company, the particular improvement 
embodied in them being the increased cur- 
rent- carrying capacity of the field windings 
sufficient to equalize the heating between the 
armature and fields. A decided departure in 
the same motors is the use of poles bolted to 
the yoke instead of cast in as has been pre- 
vious practice. The exhibit also contained 
one complete railway switchboard having 
three generator, one load and six feeder pan- 
els. The representatives of the Westing- 
house Company attending the Convention 
were as follows: Messrs. Wm. Bauder, J. M. 
Duncan, C. S. Cook, F. McCoy. J. H. Reid, 
C. E. Skinner, N. W. Storer, F. S. Smith, 
W. M. Probasco, of Pittsburg; Messrs. W. S. 
Rugg. Irvin Dryer. C. W. Regester, Frederick 
Nelson; C. G. Burton, W. R. Pinkard, L. M. 
Harvey, T. A. Hall, T. P. Gaylord, Ivor Hen- 
nings, of Chicago; C. H. Bragg of Philadel- 
phia, R. S. Brown of Boston, H. C. Marsh 
of Cincinnati, C. S. Powell of Cleveland, C. 
F. Medbury of Detroit, T. Julian McGill of 
Minneapolis, J. R. Gorden and E. Woodruf 
of Atlanta, Ga.; W. W. Grant of Ottawa, 
Ont., and A. Hatet of the Westinghouse Elec- 
tric Company of France. 


THE AMERICAN STEEL & WIRE COM- 
PANY, Chicago, made a composite exhibit 
of all the different products of the company 
applicable in any way to street-railway or 
electric traction interests, and the diversity 
of these products was in many ways a sur- 
prise to those not famillar with the extent 
of the manufactures of this company. High 
above the booth swung a mammoth “Figure 
8“ rail bond, which was illuminated with 
more than a hundred incandescent bulbs and 
at night was one of the most brilliant fea- 
tures of the entire exhibit. The words 
Crown Bonds” were brought out with nu- 
merous electric lights. Crown bonds, indeed, 
in innumerable shapes and sizes—straight 
and twisted to every known curve and angle 
formed the piece de resistance” of the 
American Steel & Wire Company’s exhibits. 
These bonds, however, were supplements on 
——————_—_—_——_ 
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every side of the exhibit with devices calcu- 
lated to interest every department of street- 
railway maintenance and construction; trol- 
ley wires, round and odd shaped, feeder 
wires and cables, steel-armored cables, lead- 
encased cables, submarine cables, magnet 
wires, every form of insulated wire, wire 
ropes, rheostat cables, car-truck springs, etc. 
These, again, were reinforced by a full repre- 
sentation of guy wires and span wires, both 
plain and twisted, also with huge pyramids 
of “high grade W. & M.“ double galvanized 
telephone and telegraph wires in Extra 
BB,” BB. and steel grades. Another fea- 
ture was an exhibit of woven-wire right-of- 
way fence which now is an important feu- 
ture in the right-of-way program of the 
traction companies which are going “cross 
lots” among the inter-urban highways, find- 
ing it necessary in many cases to have the 
right-of-way securely as well as economi- 
cally fenced in. A panel of the company’s 
celebrated “American” style of fencing was 
shown erected on the posts with stretcher 
attached and in operation. The space al- 
lotted to the American Steel & Wire Com- 
pany was completely filled with objects of 
interest to those concerned in the construc- 
tion or operation of electric traction lines 
and was a center of interest during all the 
crowded periods of the exposition. Souvenirs 
in the form of solid leather memorandum 
and pocket books were judiciously distrib- 
uted. Mr. E. J. Pietzcker was in charge of 
the exhibit for the electrical department, 
and Mr. George P. Rider was in charge of 
the fence exhibit. 


AMONG OTHER VISITORS TO THE 
CONVENTION not exhibiting but inter- 
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ested observers from the central station 
or other electrical fields were: Mr. 
George S. Searing, western representa- 


tive of the Hart & Hegeman Mfg. Co., Hart- 
ford, Conn.; Mr. W. G. Amos, Chicago agent 
of the Murphy Iron Works, Detroit, Mich,; 
Mr. J. A. Jones, of Kohler Bros., Chicago; 
Mr. J. B. Castle, of K. McLennan Co., who 
slipped in to the Convention the last two 
days and made his friends glad by his pres- 
ence; Mr. Louis T. Grant, Gen. Mgr. Hawali 
Automobile Co., Ltd., Honolulu, H. I.: W. E. 
Pimlott, representing the Martin J. Insull Co. 
and the General Incandescent Arc Light Co., 
Chicago; Mr. J. W. Hayden of Sherman & 
Hayden, Chicago; Mr. George Cutter, of Cut- 
ter & Co., 180 Lake St., Chicago; Mr. Edward 
W. Grier, western manager of the Bryant 
Electric Co., Hartford, Conn.; W. W. Lowe, 
president of the Electric Appliance Co., Chi- 
cago; Mr. Henry Shafer, Gen. Mgr., and Mr. 
P. J. Hertz, of the Stromberg-Carlson Tele- 
phone Mfg. Co.; and Mr. J. E. Smith, Supt. 
of Motive Power for Armour & Company. 
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RECENT ADDITIONS IN THE POWER HOUSE OF THE NIAGARA 
FALLS HYDRAULIC POWER AND MANUFACTURING COMPANY. 


A Description of Many Special Machines 
for the Generation of Direct Currents 
for Electro-Chemical Purposes 
from Hydraulic Power. 


The two great electric power generat- 
ing systems of Niagara Falls have been 
developed along radically different lines. 


put directly in the kind of current used 
in the consuming devices, thus doing 
away with intermediate transformations 
and conversions. Each plan has its ad- 
vantages and disadvantages. The cost 
of generation of the power is undoubted- 
ly lower when it is all generated in one 
form, but when it has to be converted 
into another form, such as direct cur- 


are carried by the one system, while all 
the loads of the other are direct currents 
or alternating currents of another fre- 
quency than 25 cycles. 

At the beginning of the present year the 
power house of the Niagara Falls Hy- 
draulic Power and Manufacturing Com- 
pany contained one penstock loaded with 
wheels and generators and one compara- 
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FIG. 1—A 8000-H. P. PAIR OF TURBINES DRIVING A 5000-AMPERE DIRECT-CURRENT GENERATOR AND A REVOLVING-FIELD, 125-CYCLE 


In one all the dynamos are of the same 
size and type, and the electric power gen- 
erated by them is then transformed to 
the various kinds and voltages of current 
required by different consumers. In the 
other—the recent developments of which 
it is the purpose of this article to de- 
scribe—the dynamos are of various types 
and sizes, each designed to deliver its out- 


SINGLE-PHASE ALTERNATOR. 


reut, the cost of this final form may be- 


come greater than if it were directly gen- 
erated in the dynamos. For this reason 
the loads at Niagara Falls have natu- 
rally been divided between one or the 
other power house according to this ba- 
sis. All loads which could use the more 
cheaply generated power in its original 
form, viz., 25-cycle alternating current, 


tively new penstock 13 feet in diameter, 
the largest in the world in point of pow- 
er output, carrying only one pair of 
wheels, although fitted with gates for 
five pairs, this pair of wheels driving only 
one generator, although fitted with coup- 
lings for two. The penstock comes ver- 
tically down the side of the cliff, bend- 
ing arqund to the horizontal under the 
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power house floor and running straight 
out across the house toward the river. 
The inlets for wheels open vertically up- 
ward from the penstock, while below it 
is the tail race. The pair of wheels in 
service upon this penstock are of the Jon- 
val type—that is, with axial flow through 
the runners, mounted on a horizontal 
shaft extended out to take a generator 
on each end. The wheels are 60 inches in 
diameter and rated at 3000 h. p. for the 
two when running at 250 r. p. m. under a 
head of 210 feet. The speed is controlled 
by a Reynolds governor. 

Coupled to one end of the turbine shaft 
is a unique generator built by the Gen- 
eral Electric Company, and designed for 
an unusually large current delivery. It is 
rated at 5000 amperes at only 175 volts, 
its current being used by the National 
Electrolytic Company for the production 
of chlorate of potash in a plant situated 
at the top of the bluff, nearly over the 
power house. This machine has two com- 


FIG. 3.—A VIEW OF THE HIGH FREQUENCY ALTERNATOR, SHOWING | 
THE WINDING AND THE CLEARANCE FOR 


REPAIRS, 


mutators, one at either end of the arma- 
ture, the two sets of brushes being con- 
. nected in parallel with each other. The 
division of the load between the two 
commutators is ingeniously accomplished 
by varying the load of one or the other 
set of brushes. The ratchets and handles 
for moving the brush-holding rings are 
shown in the illustration, Fig. 5. The 
saw-tooth clutch in the center is pro- 
vided to move the twa sets of brushes 
in unison. The division of the load is 


AMERICAN ELECTRICIAN 


indicated by a Weston ammeter appear- 
ing in the same Allustration, and con- 
nected up so that when the load is evenly 
balanced between the two commutators 
the needle of the ammeter reads zero, the 
scale of the instrument reading zero at 
the center. The shunt cords of this am- 
meter run to two terminals of a Y-shunt 


FROM LOAD 
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FIG. 2.—DIAGRAM OF Y-SHUNT CONNECTIONS. 


connected up as shown in the diagram, 
Fig. 2. As long as the current going 
through the shunt, A B, is the same as 
that through A C, the drop in both will 
be the same and there will be no differ- 
ence of potential between the points, B 


and C. As soon, however, as one commu- 
tator takes more current than the other 
the equality of the drops in the two 
paths, A B and A C, is disturbed, giving 
a difference of potential between B and 
C which defiects the ammeter in one di- 
rection or the other, according to which 
commutator is taking the heavier load. 
During the past year there has been 
added to the plant an alternator which 
is coupled to the other end of the shaft 
of the same turbines which drive the 
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double-commutator machine just de- 
scribed. This alternator is used for in- 
candescent lighting and is owned and op- 
erated by the Buffalo and Niagara Falls 
Electric Light and Power Company. The 
machine is of interest from the fact that 
it was built by the Walker Company un- 
der a contract and designs drawn up 
shortly before the consolidation with the 
Westinghouse Company. It is the largest 
of the few alternating-current machines 
built by the Walker Company between the 
time this company decided to build alter- 
nators and the time of its absorption by 
the other company. The machine is also 
of interest from the fact that it is single- 


phase and high frequency, all other large 


alternators recently built being poly- 
phase and with a frequency at the most 
of 60 to 66 cycles. The number of poles 
in this alternator is 60, giving at the nor- 
mal speed of 250 r. p. m. a frequency of 
15,000 alternations per minute, or 125 cy- 
cles per second. The field is the revolv- 


FIG. 4.—A VIEW OF ONE OF THE NEW MACHINES FOR THE PROD UO. 
TION OF ALUMINUM, SHOWING THE COUPLING AND THE 
ARMATURE PROTECTION. 


ing member and to avoid crowding the 
large number of poles, the diameter of 
the air gap has been made large, some 
9 or 10 feet, giving a peripheral velocity 
of approximately 7500 feet, or 1% miles 
per minute. 

The exciting current used in this ma- 
chine is astonishingly large, being at no 
load 150 amperes, at nearly the same 
number of volts, amounting to 20 kilo- 
watts, or about twice as much as is used, 
for example, in the famous 6000-h. p. Ni- 
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FIG 5.—THE RBRUSH-ROCKING MECHANISM OF 
THE DOUBLE-COMMUTATOR MACHINE. 
agara machines. This extremely large ex- 
citing current is due in part to the large 
number of small poles and in part to the 
high frequency, which requires a very stiff 

field to obtain a respectable regulation. 
The winding of the stationary armature 
is distributed in four slots per pole, 
spread over 60 per cent. of the polar 
pitch, every fourth armature tooth being 
much wider than the others. The wind- 
ing consists of one path from terminal 
to terminal, all the turns being in series 
with each other, the coils being distribu- 
ted on the spiral or pan-cake fashion, as 
indicated in Fig. 3. As the same cut shows, 
there is a large clearance between the 
armature and the journal at the collec- 
tor ring end. This is given to allow the 
stationary armature to be moved along 
the base until it clears the rotating field. 
The machine is excited by a small four- 
pole Walker machine belted to it, the only 
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peculiarity of this exciter being its rated 
pressure, which is 185 volts. By adopting 
this pressure, the alternator may conve- 
niently be excited from the large electro- 
lytic generator driven by the same wheel, 
in case the exciter fails. 

The alternator was duilt for 700 kw., 
but tests upon it show that its best effi- 
ciency is given at about 900 kw., and that 
it will stand this load continuously with- 


- out overheating. The Walker Company 


evidently wanted to be on the safe side 
in building a new machine and did not 
stint material and run the risk of rejec- 
tion of the machine after test. 

The switchboard panel of the genera- 
tor is an unusual aggregation of appara- 
tus from various makers, in spite of which 


it presents a very creditable appearance, 


as Fig. 7 shows. At the top of the panel 
are two Wagner instruments of the oil 
flotation type, for indicating the a. c. 
voltage and amperage. Below are a Wes- 
ton round-type ammeter for the field and 
a Westinghouse integrating wattmeter to 
give a record of the kw. hours. The main 
field rheostat is Cutler-Hammer, the ex- 
citer rheostat is iron clad, and a Stanley 
transformer is used for pilot lights. A 
special and unusually handsome I. T. E. 
circuit breaker is the central figure on the 
panel. As may be seen in the illustration 
of the board, the tripping coil of this 
breaker is back of the panel, the front 
of the instrument consisting of four car- 
bon breaks in series with each other at 
the top, shunted by a U-shaped knife be- 
low them. The breaker is single pole. 

There has also been installed during the 
past year in the power house a 200-kw. 
135-volt shunt-wound generator, made by 
the General Electric Company, the cut- 
rent from which is used by the Alloy 
Smelting Company in a secret electro- 
smelting process for the production of 
chromium. This machine is belted to a 
turbine on the old penstock, which tur- 
bine also drives a railway generator and 
a 500-volt machine on a motor load. 


| 


FIG. 6.—SOME ALUMINUM FEEDERS RUNNING TO ELECTRO-OHEMICAL ESTABLISHMENTS. 
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FIG. 7.—THE SWITCHBOARD OF THE 
ALTERNATOR. 


There has also just been completed a 
new equipment of generating machinery 
for the Pittsburgh Reduction Co. to meet 
the increased demand for aluminum for 
use in place of copper as electrical con- 
ductors. This equipment consists of two 
pairs of turbines, each pair coupled to two 
Westinghouse generators. The turbines 
were built by R. D. Wood & Company of 
Philadelphia, and resemble closely that 
shown in Fig. 1. The new ones are, how- 
ever, somewhat smaller, being rated at 
only 2300 h. p. per pair, that just referred 
to being of 3000-h. p. capacity. The new 
wheels embody some changes and im- 
provements. Like the older ones, they 
are of the Jonval type, with improvements 
of Mr. Emile Geyelin, but in place of reg- 
ister gates the new ones have cylinder 
gates, which intercept the water before 
it reaches the distributors. While this 
modification would impair the efficiency at 
part gate, the machines of the Pittsburgh 
Reduction Company, as a rule, run stead- 
ily day and night under full load, besides 
which efficiency at part gate is no object 
in this plant. The cylinder gates cut off 
the water before it enters the distribu- 
tors or guide chutes, and the whole area 
of passages through the runners remains 
open at all times. Thus on part gate the 
effective head upon the runner is re- 
duced and the output of the wheel falls 
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off much more rapidly than does the fiow 
of water. On this account the necessary 
motion of the gate for a given range of 
load is greatly reduced and the govern- 
ing is correspondingly easy. These wheels 
will be governed by hand, no automatic 
governors being installed with them. 
Since the water flows radially through 
the gates and axially through the runners 
it makes a quarter turn in the distributors 
on its way from the gates to the runners. 
The distributors are properly shrouded to 
deflect the course of the water in this way. 
The cylinder gates of the new wheels 
are moved in and out toward or away 
from each other by cranks on vertical 
shafts, which are turned by a screw and 
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distributors. Whenever the thrust bear- 
ings wear the play must be taken up. 
This adjustment is likely to necessitate 
the shutting down of the machine at any 
time. The thrust blocks of the new ma- 
chines are within the wheel case and 
are made of lignum vitae and lubricated 
by the water like the step commonly used 
between the two turbines of a pair. They 
are adjustable while the machine is run- 
ning. 

The wheels drive the generators through 
couplings of a special design, such that 
they can be uncoupled in a few moments’ 
time. This coupling consists of a disc 
carrying a key which runs diametrically 
across the shaft. The key lies in two 
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through which the power was transmit- 
ted, these springs yielding with increase 
of load. The new machines have solid 
couplings, this fiexibility being found un- 
necessary, especially with such a steady 
load as the aluminum process gives. The 
flexible couplings have also heen removed 
from the old sets and solid couplings sub- 
stituted, as the former appeared to cause 
heating and burning of the lignum-vitae 
steps between the turbines. 

The new generators driven by these 
wheels are rated at 750 kw. each, being 
designed for the delivery of 2500 amperes 
each at 300 volts. They differ but little 
from the original machines of the same 
make installed some years ago for the 


FIG. 8.—ONE OF THE NEW PAIRS OF TURBINES AND 890-VOLT GENERATORS OF THE PITTSBURGH REDUCTION COMPANY. 


nut mechanism, to be mounted on top of 
the unfinished wheels shown in Fig. 8. 
The new wheels have also an improved 
form of thrust block. In the older 3000- 
h. p. unit the thrust blocks are of Bab- 
bitt metal mounted between the two bear- 
ings that come between the turbine and 
each generator. The adjustment of the 
shaft axially is made by means of bolts 
and nuts on rotating collars. Hence the 
machine must be shut down once every 
few months for this adjustment. With 
Jonval type wheels any axial displace- 
ment will cause the runners to strike the 


keyways, one in each half of the coup- 


ling. The disc and one end of the key 


may be seen in Fig. 4. The driving is 
all done through the key, so that the only 
bolts that are needed are two small ones 
to prevent the disc from slipping out of 
place. These can be removed in a very 
short time when it is desired to un- 
couple. 

The reader may remember that the old 
machines of the Pittsburgh Reduction 
Company had couplings between the 
wheels and generators that were flexible 
in the sense that they contained springs 


same service. The only visible improve- 
ments made in these machines during the 
last few years are the support of the 
brush-rocking ring from the field yoke 
instead of from the outboard bearing, 
and the use of a protecting plate over 
the end connections at the back of the 
armature, as shown in Fig. 4. 

In addition to the machinery just in- 
stalled, and described above, there are 
under order two other pairs of wheels 
rated at 3000 h. p. per pair, which will be 
placed on the last two outlets of the big 
penstock. These wheels will be of a still 
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different type from any now in use in 
this power house, being designed on the 
more common inward radial fiow principle. 
They are being built by the Wm. Cramp 
& Sons Ship & Engine Building Com- 
pany, Philadelphia, commonly known as 
Cramp’s shipyard. 

These new turbines will drive another 
5000-ampere machine for the National 
Electrolytic Company, a duplicate of the 
double-commutator machine described 
above, and three 1000-kw. 325-volt Gen- 
eral Electric machines, which will deliver 
current to the Acker Process Company. 
This current will be used for the electro- 
lytic production of alkalis from common 
salt, but the process will be unique in 
that the baths will not consist of salt 
in an aqueous solution, but of fused or 
molten salt maintained at the proper 
temperature by means of the C*R losses 
of the high current density within it. 

The power house now contains altogether 
tha following equipment of machines: 


Kilowatts 
Six old 280-volt, 2000-ampere generators 


for Pittsburg Reduction Sompany..... 8360 
Two 660-volt, 1 ampere generators, one 

on railway and one on motor loads.... 1120 
One railway booster 75 
One 175-volt, 5000-ampere machine for the 

National Electrolytic Companß 875 
One 135-volt, 1480-ampere machine for the 

Alloy Smelting Compan 77 200 
Four new 300-volt, -ampere machines 

for the Pittsburg Reduction Company. 3000 
One 2200-volt, 410-ampere, single-phase 

alternator for the Buffalo & Niagara 

Falls Electric Light & Power Com- 

PU sosete saves oo cows cus - 900 
One delle. veoede sex 30 
Total present capacity of plant........... 9560 


To provide for further increase of busi- 
ness in future, work has already been 
started on a new penstock to the right of 
the present one, as looked at from across 
the river. This new penstock will be a 
duplicate of the last one, and hence ca- 
pable of delivering 12,500 h. p. with a 
very moderate velocity. 

The canal of the company, from the 
river, above the rapids, through the town 
to the penstocks running down the side 
of the cliff, has been enlarged during the 
past year, so that there is now a channel 
14 feet deep and with a width of 40 feet. 
The company possesses the right to draw 
all the water it can through a channel 
of this depth and 100 feet wide. With 
the very moderate fall of 2 feet such a 
canal would pass sufficient water to gen- 
erate, under the head obtainable; over 
100,000 h. p., that is to supply eight or 
ten such penstocks as that recently built 
and that about to be put up. If present 
indications are correct, the construction 
of these penstocks will proceed in quick 
succession until all are in place and use. 
The water front for about a mile along 
the gorge is owned by this company, giv- 
ing ample room for a very large equip- 
ment of penstocks and wheels. By in- 
creasing the fall in its canal slightly the 
company can, when future demands war- 
rant it, generate many hundreds of thou- 
sands of horse power. 

For the information given above thanks 
are due Mr. W. C. Johnson, the hydrau- 
lic engineer in charge of the whole work, 
to whom credit is also due for the solu- 
tions of many original problems, some of 
which are mentioned above. 


An oul 


The Power Plant of the Merrill Railway and Lighting Co. 


BY F. E. WOODFORD. 


To build a power and lighting station 
in a small city where it is expected that 
the number of consumers will be some- 
what limited, it ‘oftentimes becomes a 
problem to arrange the equipment to meet 
the variety of demands upon it, and still 
have it so simple and compact as to run 
on an economical basis. It is of course 
desirable to have the generating units as 
large as possible, and as few in number. 


The new plant of the Merrill Railway 
and Lighting Company of Merrill, Wis., 
presents a unique arrangement of a com- 
bined hydraulic and steam power station 
with several turbines and generators on 
one shaft for both incandescent lights and 
electric railway service, delivering direct 
current only at one voltage. The power 
house, a view of which is shown above, 
is built on the river side, the flumes 


THE INTERIOR OF THE MERRILL POWER HOUSE, SHOWING THE GEARS. 
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which contain the wheels being a part of 
the dam. The water is thus conducted 
to the wheels direct fiom the body of 
water above the dam without the use of 
a canal. A cross section of the power 
house is shown with a longitudinal 
section on this page. The bed of the 
Wisconsin River at this point is nearly 
all solid rock, consequently excavation 
was unnecessary except to a depth suffi- 
cient to allow a free discharge from the 
wheels. Upon this rock bed are built the 
walls of the flumes which also form the 
foundation for the building proper. These 
walls are of stone laid in cement, the out- 
er ones being 6 feet and 7 feet thick, with 
the partition walls 4 feet thick. The 
building is of brick, two stories in 
height, the lower story consisting of one 
room 68 feet long and 28 feet wide, in 
which the generators and switchboard are 
placed. The upper story is divided into 
three rooms. The outer one toward the 
river end is provided with a concrete floor 
and contains the storage battery plant. 
The middle room is used as a store house, 
while the end away from the river has 
been fitted up for an office. 

On the land side of the main building 
and not connected with it, except by a 
covering for the belt way, is the steam 
engine and boiler room, with its equip- 
ment, which is not shown in the sec. 
tion. 

The wheels are 42-inch new American, 
of the upright type, and under the head of 
12 feet they run at a speed of 102 r. p. m. 
Directly above the wheels, and resting on 
the stone walls, is an iron harness extend- 
ing the entire length of the building. This 
harness forms the foundation of the three 
generators shown in the section, and also 
the cast-iron yokes which take the bear- 
ings of the shaft. As will be seen, the 
four wheels are geared to a horizontal 
shaft extending the entire length of the 
harness, and upon this shaft are mounted 
the armatures of the generators. The 
shaft extends through the end of the main 
building, at which place power is applied 
to it from the steam engine. ‘There are 
two clutch couplings in this shaft, one 
at the end of the building, which cuts off 
the engine, and the other cutting off the 
outer generator and that part of the shaft 
driven by the two outer wheels. By this 
arrangement two wheels may be run, driv- 
ing two generators, or the other two may 
be run driving one generator. Or, ata 
time of low water, two or all of the wheels 
may be run in connection with the engine. 
Three of the wheels are placed in one 
fiume, while the fourth is separated from 
the rest by a partition wall, so that any 
repairs may be made without shutting 
down the entire plant. A view of the har- 
ness and gears is shown on page 551. 

The generators are of the General Elec- 
tric Company’s manufacture, the two to- 
ward the land end of the plant being 100- 
kw. each, 250 volts, and running at a speed 
of 300 r. p. m. They are connected in 


series and feed into the storage battery | 


in the room above. The other generator +» 
is a 500-volt machine at the same speed, 
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and when run operates in parallel with 
the other two. 

The storage battery plant consists of 
240 cells of 500 ampere-hours capacity. 
With the exception of the series arc 
lamps, all power and lighting current is 
taken from the storage cells. 

During the day the street railway and 
the shop motors compose the load, as a 
day lighting circuit is not run at the pres- 
ent time. The street railway is two miles 
long, and runs two, sometimes three, cars 
of eight tons each, which take an average 
of from 20 to 30 amperes. The other mo- 
tors require about 40 amperes, so the load 
all day does not exceed an average of 70 
amperes. 

The lighting current is taken by five 
wires from the battery, and delivered by 
separate circuits to the different parts of 
the town. The heavy lighting load occurs 
between seven and ten o’clock at night, 
and this added to the street railway equals 
200 to 240 amperes, the maximum number 
of lights being 1500. 

The generators run all day with scarcely 
any adjusting, delivering the average 
amount of current required, the battery 
taking any excess and supplying any 
shortage. At night some adjusting of the 
water wheel gates is needed when the 
lights are thrown on, and from ten to 
twelve, when the lights are being turned 
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off, the generators and wheels require a 
little attention. 

lhe two arc machines are at the up- 
river side of the building, and do not show 
in the section. They are belted direct 
from the shaft on which the armatures of 
the other generators are mounted. 

The storage battery is a perfect gover- 
nor. The three direct-connected gener- 
ators and two arc machines are run upon 
the same shaft, under a varying load, and 
while there is no balance wheel on the 
shaft, it is not necessary to govern the 
speed except by hand. 

The steam engine in connection with 
the plant develops 250 h. p. at 90 r. p. m. 
Under the present conditions it is neces- 
sary to run the engine only at a time of 
extremely low water, or in case of some 
repairs being made to the flumes or 
wheels. In fact, it has not. been in use at 
all as yet. But while the plant is built in 
excess of the present needs of the town, 
it is expected that the demands upon it 
Will keep increasing until the engine will 
be needed as an auxiliary during heavy 
load. 

The operation of the plant is extremely 
simple, requiring only one attendant at 
all times. It has been in operation for 
over a year, giving the best of satisfaction 
to both the owners of the plant and the 
consumers of its power. 


The Design and Construction of a Modern Central 
Lighting Station.“ 


BY H. H. HUMPHREY. 


An ordinance, passed by the Municipal 
Assembly of the city of St. Louis, Mo., in 
the fall of 1896, threw open the doors to 
all applicants for underground conduit 
rights. Among the applicants were sev- 
eral newly organized companies, and one 
of them has since constructed its plant. 
The Imperial Electric Light, Heat and 
Power Company first turned current into 
its underground system one year ago, Oc- 
tober 15, 1898, and has been in continuous 
and successful operation since that date. 
This paper is a discussion of the design 
and construction of this plant, which em- 
bodies many interesting features. 

This plant was intended primarily to 
compete for business in the down-town or 
underground district of St. Louis. It was 
required, however, that the system adopt- 
ed should be capable of being extended be- 
yond this district, and, if necessary, of 
covering almost the entire city. The suc- 
cess of the three-wire direct-current low- 
tension underground system in this and 
othér countries naturally influenced the 
engineers in its favor. On the other hand, 
the cost of copper for such a system, while 
not strictly prohibitive, is still so large as 
to demand most serious study. 

The class of service to be supplied had 
great weight in the final decision regard- 

From a paper read before the Engineers’ 
Club of St. Louis, Oct. 18, 1899. Slightly ab- 


stracted. Illustrations from Proceedings As- 
sociation of Engineering Societies. 


ing the system. This service consists 
largely of 500-volt direct-current motors, 
there being also some 220-volt motors of 
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descent light was by no means of second- 
ary importance. In order to reduce the 
first cost of station equipment and under- 
ground work, both conduits and cables, it 
was deemed advisable that all three kinds 
of service should, if possible, be supplied 
from one generator, delivering its output 
through one underground duct and one 
service cable. | 

These considerations led to the adoption 
of a three-wire direct-current system of 
distribution, differing in important de- 
tails, however, from the methods hereto- 
fore employed. 220-volt incandescent and 
220-volt arc lamps were both to be used 
on the sides of the three-wire system, 
while 500-volt motors would be connected 
directly across the outside wires. The 
saving in copper over the usual 110-220- 
volt system, based upon the same percent- 
age of drop, is three-fourths. Further- 
more, the area which can be supplied from 
one central station at the same percent- 
age of loss is increased sixteen times. If 
in the 110-220-volt system the limit with 
a certain drop be placed at one mile from 
the station in all directions, an area of 
3.14 square miles can be covered. With 
the 220-440-volt system the distance 
reached from the station in all directions 
is four miles, covering an area of 50.24 
square miles. By the proper use of boost- 
ers with storage batteries at the ends of 
feeders, such a system may be extended 
over a district within a radius of 10 miles 
from power plant. 

The next question in point of import- 
ance was the location of the plant. It 
would be natural to assume that such a 
plant should preferably be located upon 
the river front in order to secure cheap 
water, and upon a railway switch to se- 
cure cheap fuel. In this case, however, no 


FIG. 1—EXTERIOR VIEW OF IMPERIAL STATION, 


smaller size. Another important part of 
the service was to be arc lighting. The 
growing popularity of the inclosed arc 
lamp indicated that this field would be 
very profitable. The furnishing of incan- 


suitable property was available on the 
water front. Furthermore, fuel coming 
from Southern Illinois district can be de- 
livered by wagon from East St. Louis al- 
most as cheaply as when bridge and 
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switching charges are paid on carload lots 
unloaded at the plant. Very few St. Louis 
power plants are located upon railway 
switches, and one large plant, which is so 
located is supplied with coal hauled in 
wagons from East St. Louis. Under these 
circumstances the plant should be placed 
as near the electrical center as possible. A 
suitable lot was found at the southeast 
corner of Tenth and St. Charles streets, 
and the plant was located there. 

The designing of a plant which would 
ultimately utilize to the best advantage all 
the limited space available was next un- 
dertaken. Before entering upon the de- 
tails of this work, however, one of the 
engineers spent some time on an extended 
trip through the East visiting the large 
power plants in New York City, Boston, 
Pittsburg, Philadelphia, Buffalo and Chi- 
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plant should be at least five. This num- 
ber fitted both the minimum load, which 
was about one-fifth of the maximum, and 
provided admirably for reserve. In case 
of accident during the peak of the load, 
the other four units could take the place 
of the disabled one by each carrying 25 
per cent. above its rating. In case of the 
adoption of a storage battery sufficiently 
large to carry the reduced load during the 
latter part of the night, and assist the 
generators during the times of maximum 
load, it was deemed safe to reduce the 
number of units to three, the battery to be 
of the same capacity as each of the units. 

In designing the steam plant it was nec- 
essary to determine beforehand what 
economical auxiliary apparatus, if any, 
should be installed in connection there- 
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above rule to the question of fuel 
omizers showed that they would be a 
good investment. 

It was decided to use water tube boilers, 
as this type gives large capacity in small 
space, is absolutely safe, quick steaming, 
economical in fuel and can be had in large 
units. With good draft they may be over- 
worked 50 per cent., and under mechanical 
draft they may be operated for short peri- 
ods at double their rating. Down draft 
furnaces, of the type which has proven so 
successful in St. Louis, were selected. 
They are capable of burning low grade 
coal, running high in moisture and clink- 
er, and may be overworked far beyond the 
rating of the boilers. They are also sim- 
ple, easily repaired and not likely to get 
out of order. The most important char- 


with, as all of these affect the capacity acteristic, however, is that they are 
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Tenth Street 


cago, making a study of the most modern 
plants in these cities. After much study 
it was decided to locate the boilers, dyna- 
mos and engines all upon the street level, 
rather than place part of the apparatus 
below street level, as is frequently done. 
A study of many different designs led to 
the division of the plant longitudinally, 
east and west, into an engine room and a 
boiler room, each extending the full 
length of the property; this plan giving an 
ultimate capacity of 10,000 h.p. 
Hypothetical load curves were next pre- 
pared, covering the service expected from 
this plant, including incandescent and arc 
lights and motor service. The three were 
then combined into one curve represent- 
ing the entire anticipated output of the 
plant under the heaviest service of the 
winter months. A study of this curve in- 
dicated that the number of units in the 


St. Charles Street 
FIG. 2.—FLUOR PLAN OF BOILER AND ENGINE ROOMS. 


of the boiler plant. The rule adopted by 
the engineers in determining whether any 
species of economical apparatus was 
worth installing was that it should be 
able to earn, under a conservative esti- 
mate of the conditions of service, and tak- 
ing into consideration the low price of 


` fuel in this territory, 18 per cent annually 


upon its first cost. 

Applying this rule to the consideration 
of compound versus simple engines result- 
ed in favor of the compound engine. A 
further comparfson between compound 
non-condensing and compound condensing 
engines showed the ultimate economy to 
be in favor of the condensing type. Econ- 
omy in the use of water, which is obtained 
from the city’s mains at considerable ex- 
pense, necessitated the installation of a 
cooling tower in connection with the con- 
densing plant. The application of the 


smokeless, thus complying with the city 
ordinances. They improve the fuel econ- 
omy, and add. somewhat to the boiler’s 
capacity. 

It was decided at the outset to divide the 
total chimney capacity into two units, for 
the reason that the draft would be better 
at light loads, and one stack only needed 
to be built then, as but a part of the plant 
was to be installed to start with. 

On account of the use of the 220-440-volt 
system of distribution and the many eco- 
nomical features of the steam plant, this 
station has attracted unusual attention. A 
detailed description of the apparatus used 
therein may therefore have more than 
passing interest. 

BUILDINGS. 

The building is of dark red brick, three 
stories high above the basement. The 
area under sidewalks on both streets is 


DzexxkRR, 1899.] 


excavated to the curb line, which forms 
the outer line of retaining wall. The sec- 
ond story is omitted everywhere except 
over the main office, thus giving a clear 
height in the engine and boiler rooms of 
80 feet. The third story, which is 15 feet 
high, is devoted to store rooms, testing de- 
partment, etc. All fioors are of cinder con- 
crete carried on corrugated iron arches 
sprung between I beams. The roof is of 
book tile with composition gravel cover- 
ing. Engine and boiler rooms are sep- 
arated by a division wall having fire doors 
at all openings. Beneath the engine room 
are the storage batteries, extending partly 
under the sidewalk. Beneath the boiler 
room is space for coal storage, ash hand- 
ling and the location of condensing appa- 
ratus and piping. The floor of engine 
room is laid with hexagonal tile, and the 
walls for 6 feet above the floor are wain- 
scoted with marble. The main offices of 
the company occupy the Tenth and St. 
Charles street corner on the first floor. 
The private offices are in the second story, 
directly above. An elevator at east end of 
the boiler room runs from basement to 
third floor. 
BOILERS. 

There are four Heine boilers, Fig. 4, ar- 
ranged in batteries of two each, with one 
stack between them, and economizers in 
the rear of and above the boilers. Each 
boiler has a rated capacity of 11,250 pounds 
of water per hour with feed water from 
the economizers at 200° F., into dry steam 
of 175 pounds pressure above atmosphere, 
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water per pound of Mount Olive nut coal 
of 10,600 B. T. U. The boilers are tested 
under a hydrostatic. pressure of 250 
pounds. The entrainment is guaranteed 
to be less than 1 per cent at rating, and 
not more than 1% per cent at one-third 
above rating. A feature of the furnaces 
which is original with the engineers is 
making the firedoors open the full width 
of the furnace, greatly facilitating inspec- 
tion and care of the fires. Two additional 
Heine boilers of the same capacity are 
now being installed. 

Connected with the system is-an im- 
proved draft gauge by which the draft can 
be read to thousandths of an inch at eight 
different points, including ash pits of four 
boilers, two breechings, inlet to draft fan 
and base of stack. 

MECHANICAL DRAFT. 

In order to counteract the effect of the 
economizers in cooling the gases from the 
boilers, and to permit crowding when nec- 
essary, a mechanical-draft system was 
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and is guaranteed to be capable of devel- 
oping continuously one-third more. Eff- 
ciency guarantee is 70 per cent of the calo- 
rific value of the coal at any load between 
rating and 20 per cent above. This is 
equivalent to evaporating 7.21 pounds of 


— 
— 


te — 28 


m — 


installed. It is of the induced type, the 
fan being placed directly behind the stack 
and between the two batteries of boilers. 
The bearings of the fan are self-lubricat- 
ing and water cooled. This fan is driven 
by means of a direct-geared electric mo- 
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tor, designed to be operated at different 
speeds on either the 235- or 470- volt cir- 


cult. The motor is to be controlled auto- 


matically, so as to maintain the steam 
pressure practically constant, the regula- 


‘tor slowing down the motor as the steam 
pressure rises and increasing its speed as 


the pressure falls. The capacity of the 
fan is sufficient to handle the wasté gases 
from four boilers and furnish a draft 
equal to one inch of water where the 
gases leave the boilers. It is capable of 
being speeded in emergencies sufficiently 
to give a draft of 14% inches on all four 
boilers. 
FUEL ECONOMIZERS. 

There are two Green fuel economizers, 

capable of heating regularly and continu- 


— m.: 
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ously 45,000 pounds of water per hour 100° 
F. when receiving the water at 110° F., 
and with the temperature of the escaping 
gases leaving the boilers at not less than 
450° F. One-third more water may be 
passed through in case of necessity, but 
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of course with diminished economy. These 
economizers are designed for a working 
pressure of 200 pounds per square inch, 
and were submitted to a hydrostatic test 
of 300 pounds after erection in position. 
They are provided with automatic scrap- 
ers operated by electric motors. The econ- 
omizer plant is provided with pop safety 
valves, necessary deflectors, soot scrapers, 
doors, dampers, etc. They have pressure 
gages at feed-water inlet, also feed-water 
thermometers located one in pipe at en- 
trance to economizers and one in pipe 
where water leaves the same; also two 
gas flue thermometers reading to 1000° F. 
in smoke flue; one where gases enter econ- 
omizers, and one where they leave. The 
necessary dampers are provided for send- 
ing the gases from the boilers either past 
the economizers and directly out the 
smokestack or through the economizers 
and thence up the stack, or through the 
economizers to mechanical draft fan and 
thence up the stack. The economizers are 
located in the rear and above the boilers, 
supported upon a substantial iron frame- 
work and bricked in air-tight by 8-inch 
walls. 


COAL AND ASH-HANDLING MACHINERY. 


The coal and ash-handling plant is of 
simple and economical design, and con- 
sists of a system of cars, tracks, elevator 
and overhead ash bin. The cinders and 
ashes from the lower grates drop directly 
into a metallic ash hopper under each 
boiler. Running east and west immedi- 
ately under these hoppers there is a nar- 
row-gage track. The ashes are dumped 
from these hoppers into small cars and 
pushed by hand along the track to an ele- 
vator, on which they are carried up and 
dumped into an overhead ashbin, from 
which they run by gravity into the wag- 
ons in the alley. Any ashes which accu- 
mulate in the stacks may be emptied 
directly in the cars in the same manner. 

The entire space in front of the boilers 
in the basement is reserved for coal stor- 
age, the fuel being dumped through open- 
ings in boiler room floor. It is taken from 
this storage room in the same cars, tracks 
being provided the entire length of the 
coal storage space. It is then hoisted on 
the elevator to the floor above and dis- 
tributed on tracks over the entire length 
of the boiler room in front of the boilers. 


STEAM ENGINES. 

There are now in operation two engines, 
Fig. 5, of the Williams vertical two-cylin- 
der cross-compound condensing automatic 
cut-off pattern, built by Wm. Tod & Co., 
of Youngstown, Ohio, and designed for 
direct connection to the dynamos and 
shafting. The east engine, No. 1, is of 
750 1. h. p., and is designed for driving 
one 500-kw. generator at the most eco- 
nomical rating of the engine when oper- 
ated at a speed of 150 r. p. m., and sup- 
plied with steam at 170 pounds initial 
pressure per square inch at the throttle 
valve, and exhausting into a 24-inch vac- 
uum. Engine No. 2 has double the capa- 
city, and is similar in design to No. 1. 
The heavy fly wheels are located between 
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the A frames supporting the high and low- 
pressure cylinders. Each engine is so con- 
structed as to be capable of operating con- 
tinuously at double its rated capacity. 
and for short intervals only at one-third 
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stant load at their rated capacity, the en- 
gines are guaranteed not to consume more 
than 15 pounds of water per indicated 
horse-power hour. 
Another 1500-h. p. 


engine, designed 


FIG. 4. FRONT VIEW OF BOILERS, 


above its double rated capacity. This ad- 
ditional capacity is obtained by admitting 
live steam into the receiver or low-press- 
ure cylinder. The high-pressure cylinders 
are steam-jacketed on the barrel, and both 
cylinders on both top and bottom heads. 
The receiver is provided with reheating 
coils of copper. The main bearings are 
adjustable, and are provided with water 
jackets. The guides are water-jacketed on 
the running side. The cylinders and all 
bearings are lubricated by the Siegrist 
lubricating apparatus, which delivers the 
two kinds of oil to the cups under press- 
ure automatically maintained by duplicate 
steam pumps. They also have hand oil 
pumps for additional safety. The cylin- 
ders have flat multiported valves driven 
directly from the eccentrics. The clear- 
ance is guaranteed not to exceed 6 per 
cent in either cylinder. These engines are 
provided with shaft governors operating 
upon the valves of the high-pressure cyl- 
inders, and capable of varying the cut-off 
from 70 per cent of the stroke back to 
minus 3/16-inch opening. The regulation 
guarantees are that the drop in speed with 
a constant steam pressure from no load 
to one-third above rated load will not ex- 
ceed 21% per cent. This guarantee also 
covers a variation of steam pressure be- 
tween 160 and 175 pounds with constant 
load. The variation of speed will not ex- 
ceed 314 per cent with the combined 
changes in load and steam pressure above 
specified, either with or without the vac- 
uum. The governor is also fitted with a 
special speeding device by means of which 
the engine may be brought to the same 
rate of speed under friction only as under 
full load. When running with about 170 
pounds pressure at the throttle, at 150 
revolutions per minute and under a con- 


and built by the Lake Erie Engineering 
Works, Buffalo, N. Y., has just been in- 
stalled. 

CONDENSERS, PUMPS AND COOLING TOWERS. 

The condensing plant consists of one 
Worthington surface condenser, one 
Worthington cooling tower, two combined 
air and boiler feed pumps and two circu- 
lating pumps of the rotary type. The 
rated capacity of the plant is 33,750 
pounds of steam per hour, but it will take 
care of overloads up to 49,500 pounds per 
hour with but slight reduction in vacuum. 
It is guaranteed to produce a vacuum of 
not less than 22 inches at above rating 
and under the worst conditions of service; 
25 inches under fair and average condi- 
tions, and 26 inches under the best. These 
conditions vary with the humidity and 
temperature of the air. 

The cooling tower, Fig. 7, located you the 
roof, is 18 feet in diameter, 29 feet high 
and its cooling surface is composed of gal- 
vanized iron pipe cylinders. It has dupli- 
cate fans located on opposite ends of the 
same shaft drawing air into the tower. 
These fans are driven by a belted motor 
in pent house on top of building. 

There are two combined air and boiler 
feed pumps; one of sufficient capacity to 
handle the water required by the 1500-h. p. 
engine, and the other of sufficient capacity 
for the 750-h. p. engine, and two indepen- 
dent rotary circulating pumps of the same 
capacities. These pumps are driven by 
direct-geared motors, so designed that the 
speed may be varied at least 33 1/3 per 
cent. 

There are also two injectors for reserve 
boiler feeds, each having a capacity of 
11,260 pounds of water per hour, and cap- 
able of handling water of any tempera- 
ture below 125° F. 
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POWER TRANSMISSION SYSTEM. 

The engines and generators are con- 
nected by means of the Arnold system of 
power transmission (see Fig. 5), consist- 
ing of quills and internal shafts with 
double bearings, connected by magnetic 
clutches. The arrangement is intended to 
make it possible to drive any one, two or 
all three of the 500-kw. generators, and 
either one or both of the boosters, from 
the large engine in case of accident to the 
small engine. Two generators and one 
booster may also be handled by the small 
engine in case of accident to the large one. 

The generators are connected to the en- 
gines by means of magnetic couplings, so 
arranged that either intermediate gener- 
ator or booster may be disconnected from 
One engine and connected to the other 
while all are in motion. When it is de- 
sired to start up a generator, it is brought 
up to speed as a motor and then connected 
to the engine by the magnetic clutches. 


PIPE WORK. 

The entire high-pressure system is de- 
signed to operate under a working press- 
ure of 175 pounds per square inch, and 
was tested to 250 pounds hydrostatic 
pressure. All fittings are extra heavy. All 
pipe above 3 inches in diameter has 
fianged couplings and fittings. All bent 
pipes are made of steel, and bent hot and 
of long radius. All valves on live steam 
pipes and on the feed water connections 
under boiler pressure are~bronze seated. 
All valves above 10 inches in diameter are 
by-passed. The cylinder jackets, re-heat- 
ers, separators, steam headers and the en- 
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separating receiver located near the main 
throttle valve. Oil extractors are located 
between exhaust pipe and condensers. A 
suitable blow-off tank is provided and 
connected to boiler furnaces, oil extract- 
ors and other hot water drains, with suit- 
able discharge to catch-basin, which in 
turn overflows to sewer. 

CRANE. 

The engine room is spanned by an elec- 
tric traveling crane ( shown in Fig. 5) 
with independent motors on the lifting, 
traveling and transfer motions. The ca- 
pacity of the crane is 15 tons at 10 feet 
per minute, and it has a maximum speed 
of 30 feet per minute at lighter loads. The 
maximum speed of travel is 80 feet per 
minute, and the maximum transfer speed 
40 feet per minute. The motors are of 20, 
15 and 5 h. p. respectively, and are de- 
signed by the manufacturer as a part of 
the crane and built substantially into the 
framework of the structure. This crane 
has proved itself one of the most useful 
appliances about the plant. 

GENERATORS AND BOOSTERS. 

There are three 500-volt generators, 
built by the Siemens & Halske Electric 
Company of America, of the internal iron- 
clad-armature type. They are designed 
specially to fit the system of power trans- 
mission adopted. The field frames of the 
generators may be slid parallel with the 
shaft a sufficient distance for reaching the 
armature for repairs. The capacity of 
each generator is 500 kw. at 525 volts 
when operated at 150 r. p. m. At this rat- 
ing the rise in temperature of the arma- 


FIG. 5.—ENGINES, DYNAMOS, BOOSTER, MAGNETIC CLUTCHES AND CRANE, 


tire pipe system is drained by means of 
the Holley system, returning the water 
directly to the boilers. There is a com- 
bined hot well and oil filter located be- 
tween the condenser and boiler feed 
pumps. All the pipes are covered with 
magnesia. A steel exhaust pipe is pro- 
vided for use when condensers are not in 
service, and extends through the roof near 
the stack. Each engine has a Cochrane 


ture will not exceed 40° C.; of the field, 
35° C.; of the commutator, 50° C. The 
generators are guaranteed for an over- 
load of 25 per cent. for two hours, 
and 331/3 per cent for one hour, with a 
50 per cent momentary overload without 
injurious sparking. They will not flash at 
the commutator when the circuit breaker 
opens at 50 per cent overload. The com- 
mutators are of large diameter, insulated 
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with mica and designed for carbon 
brushes. The brushes are proportioned 
for 25 amperes per square inch of contact 
with rated load and have hand wheels for 
both adjusting and lifting. One megohm | 
of insulation resistance is specified be- 
tween conductors and frame. The guar- 
anteed efficiencies of these generators are 
as follows: 


„ osccesavins rainne as sexs 88 percent. 
At bg load...... 0... cece cece 92 K 
rr 93 5 
! ign ehaesa cutee 94 ce 
At 25 per cent. overload...... ........ 93 E 


There are two separately-excited shunt- 
wound boosters, each of 50-kw. capacity at 
150 r. p. m., and capable of carrying 500 
amperes and delivering any voltage from 
zero to 130 volts. The boosters are of the 
same general construction and design as 
the generators, except that the fleld 
frames are divided vertically. Two more 
generators of the same capacity are being 
made at present by the same company. 

SWITCHBOARD, 

The plant contains a composite switch- 
board, Fig. 6, of 2-inch black marbleized 
slate, containing three generator panels, 
one booster panel, two battery panels, one 
wattmeter panel, three feeder panels and 
one voltmeter panel. ` 

There are four bus bars on the switch- 
board; one high positive, one low posi- 
tive; one high negative and one low nega- 
tive. There are also positive and nega- 
tive charging buses. The generators are 
so arranged that each generator may be 
operated on either high or low bus bars, 
either in multiple or separately. Each of 
the two end-cell switches on each end of 
the battery may connect either to the high 
bus or low bus, or to the charging bus. 
The two boosters in the plant may each 
be connected either between high bus and 
charging bus, low bus and charging bus, 
or between low bus and high bus, on 
either side of the system. The boosters 
may be connected in series either between 
low positive bus and neutral or between 
low negative and neutral. These combi- 
nations provide for charging the battery 
under all conditions of service, and at the 
Same time maintaining it upon the line 
as an equalizer of the pressure. Also, 
either side of the battery may be com- 
pletely disconnected, or the entire battery 
cut out of service and the balance of the 
system maintained by means of the two 
boosters connected together in series and 
operating between the neutral and either 
side of the system. 

All the electric connections between 
generator and booster and switchboard 
are made of asbestos-covered copper cable 
run underneath the floors and supported 
upon porcelain holders. The connections 
between battery and switchboard are 
made by means of copper bars, lead-cov- 
ered and painted with an acid-proof paint, 
and supported upon porcelain racks. The 
battery is connected through switches to 
the bus bars and outside circuits without 
the intervention of either fuse or circuit 
breaker. Two additional generator panels 
of the same design have lately been added 
to take care of the additional dynamos 
contracted for. 
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STORAGE BATTERY. 

There are 280 cells of the Electric 
Storage Battery Company’s accumula- 
tors, each containing thirteen positive 
Manchester type plates and fourteen neg- 
ative chloride plates. These are contained 
in lead-lined wooden tanks which are sup- 
ported on large porcelain insulators rest- 
ing upon 4x6-inch beams. The capacity 
of this battery is 2000 ampere hours at a 
discharge rate of 250 amperes, and it is 
capable of maintaining a maximum dis- 
charge rate of 1000 amperes for one hour. 
It is guaranteed to give a discharge of 500 
kw. for one hour without a drop in press- 
ure below 1.7 volts per cell. The normal 
charging rate is 250 amperes, and the 
maximum charging rate 350 amperes. 

The battery as mentioned above is lo- 
cated in the basement, partly under the 
engine room, partly under the sidewalk, 
in a cool, well-ventilated room. The floor 
is composed of vitrified tile laid in pitch 
upon a concrete base. 

CONDUIT SYSTEM. 

Many were the criticisms hurled at the 
heads of the city officials when they de- 
clared that all of the high-tension electric 
companies should occupy jointly a single 
conduit system. However, the city pro- 
ceeded upon this line, and issued conduit 
rights to all the high-tension companies 
to the ownership of so many ducts each in 
a joint underground conduit system occu- 
pying one side of the street. On the oppo- 
site side the low-tension conduits of the 
telegraph and telephone companies were 
placed. 

It was feared that the joint building, 
ownership and maintenance of a conduit 
system by the high-tension companies 
might lead to endless litigation, but a lib- 
eral application of the golden rule to the 
grouping of ducts and to the location of 
service boxes and other engineering de- 
tails of the work has produced a system 
of underground conduits which we believe 
has few, if any, equals. 

The high-tension conduit system con- 
sists of 3-inch cement-lined pipe laid on 
5%-inch centers, with one inch of concrete 
between pipes and 3 inches surrounding 
the entire group. All ducts are laid to 
drain to manholes. The top layer of ducts 
enters service boxes, which are of two 
sizes, 3x3 feet and 3x4 feet. Service boxes 
are placed at most convenient points for 
reaching customers, and their depth is 
governed by the depth of the conduit at 
each location. Manholes located at every 
street intersection, and oftener where ne- 
cessary, are of three sizes, 4x4 feet, with 
9-inch walls; 5x5 feet, with 9-inch walls, 
and 8x8 feet, with 13-inch walls. In depth 
they are all designed to be 6 feet 6 inches 
in the clear under the roof. They are con- 
nected to sewers wherever sewers could be 
reached. 

The conduits of the Imperial Company 
as a rule occupy every other street in each 
direction. They were laid out with the 
object in view of being able to reach one 
end of every alley in the city with the 
distributing main. It was the intention 
to build service boxes only opposite the 
entrance of alleys and to distribute entire- 
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ly through the alleys either by overhead 
pole lines or through underground distrib- 
uting laterals. The entire distribution sys- 
tem consists of two ducts, providing one 
duct for a three-conductor cable and one 
extra duct for city lighting or other ser- 
vice in the future. 

Where feeders were located the num- 
ber of ducts was increased to provide for 
them. The system as planned provides 
for feeders of sufficient size so that one of 
the largest cables would fill one duct, tak- 
ing a single cable for the positive and an- 
other for the negative sides of the sys- 
tem. A third duct would contain the neu- 
tral feeder and pressure wires; another 
duct to contain the three-conductor main 
cable, and one duct reserved for future 
service, 

UNDERGROUND CABLE SYSTEM. 

While the conduit system provides space 
for a total of twenty-three feeders, there 
have been five installed at present. Each 
feeder consists of two 1,500,000 c. m. single 
conductor cables and one 500,000 c.m. sin- 
gle-conductor cable for the neutral wire. 
A pressure wire of No. 16 three-conductor 
cable carried in the same duct with the 
neutral, and connected to the ends of the 
feeder, provides means for measuring the 
pressure at the feeding point by a volt- 
meter located at the plant. It will be ob- 
served that the feeder cables have all the 
same carrying capacity, notwithstanding 
the fact that some are nearly twice the 
length of others. The object of this is to 
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switchboard without the introduction of 
any fuses or circuit breakers. Each feed- 
er goes through two feeder testing boxes 
placed at convenient distances along its 
length, and at the end connects to the sys- 
tem of mains through copper fuses located 
in the junction boxes. 

The mains are composed of three con- 
ductors, each of the same size, to provide 
for better distribution of pressure. The 
rubber tape surrounding each conductor 
was made of a distinguishing color for 
convenience in connecting, and very few 
errors of this kind were made in connect- 
ing together the entire system. At several 
points junction boxes were placed, which 
are shown in detail in Fig. 7, into which 
these three-conductor mains were run and 
connected to bus bars through copper 
fuses. These fuses are each provided with 
a small porcelain knob for convenience 
and safety in handling while fusing up or 
disconnecting. The lead sheaths on the 
mains were divided and brought up 
through the bottom of the junction boxes 
and sealed water-tight by means of spe- 
cial stuffing boxes. The lead joint at the 
point of division outside the box was 
wiped water-tight. The cover of the junc- 
tion box is screwed tight upon a rubber 
gasket by toggle bolts, making a thor- 
oughly water-tight box. 

The lateral service cables connecting 
from the underground mains to the base- 
ment of the customers’ buildings are sim- 
ilar in design to the three- conductor 


FIG. 6.~SWITCHBOARD. 


economize conduit space and cost of ca- 
bles by using the largest cable that can be 
conveniently pulled through a duct. Pro- 
vision is made at the plant for keeping 
the pressure at the ends of all these feed- 
ers approximately equal, regardless of 
their length and the variation in drop, by 
running different voltages at the switch- 
board. 

Each of these feeder cables connects to 
a single-pole double-throw switch on the 


mains, differing only in size and corres- 
ponding variation in thickness of rubber 
and lead. They are joined to the mains 
in the service boxes by means of a three- 
conductor soldered joint, which is careful- 
ly insulated with rubber, thoroughly taped 
and protected by a cast-iron box. This 
box is then filled with an osokerite com- 
pound, thoroughly insulating and preserv- 
ing the joint from all contact with moist- 
ure or other deteriorating substance. The 
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insulation resistances of these cables were 
guaranteed as follows: 


No. 16 B. & S. three-conductor, 1000 meg- 
ohms per mile. 

No. 0, 2-0 and 250,000-c. m. three-conductor, 
750 9 per mile. 
soe 1 m. single conductor, 500 megohms 
er mile. 

1,600,000-c. m. single conductor, 400 megohms 
per mile. 


For a break-down test the entire sys- 
tem was submitted to 3000 volts alternat- 
ing current, and found to withstand this 
test satisfactorily. The insulation guar- 
antees were also found satisfactory under 
accurate tests. 

The insulation resistances were all 
measured by means of the capillary elec- 
trometer designed by H. C. Burgess, of 
the University of Wisconsin and described 
by him at the Omaha meeting of the A. I. 
E. E. The results were found to be high- 
ly satisfactory. It is an extremely sensi- 
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tive instrument, but is unaffected by mag- 
netic influences or by the jarring of build- 
ing. The voltage used throughout most 
of the tests was 100 volts, obtained from 
a chloride of silver battery. Attempts 
were made to use a dynamo current from 
the local power circuits, thus making the 
test at 500 volts the maximum pressure 
intended to be carried in use. The at- 
tempt was a failure, due to the unsteadi- 
ness of the local power circuit and the 
consequent disturbance due to condenser 
effect in the cables. 
INSIDE WIRING. 

The entire inside wiring is done on the 
two-wire multiple-arc plan. The lateral 
cables entering the basements of the cus- 
tomers’ buildings are three-conductor ca- 
bles, furnishing either 285 or 470 volts. 
All electric power service is connected to 
470 volts, and the inside wiring is run 
open and supported on porcelain knobs, 
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with rubber-covered wire. The incandes- 
cent and arc lamp wiring is taken off one 
or the other side of the system at 235 volts 
and run with rubber-covered wire either 
on porcelain knobs or cleats or concealed 
in an approved conduit system. All of the 
old-style 110-volt cut-outs were replaced. 
Specially designed tablet boards with ter- 
minals properly spaced for the higher 
voltages, and with inclosed fuses, were 
used throughout this work. All of the old 
sockets were replaced with the latest de- 
sign in porcelain sockets, and where de- 
fective cord was observed it was replaced 
by an approved rubber-covered flexible 
cord. All of the inside wiring having been 
gone over in this way, and cleared of 
grounds and brought up to the latest 
standard of practice, has resulted in de- 
creasing, rather than increasing, the fire 
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FIG. 7.—FIVE-wAT JUNCTION 
BOX. SCALE 1-12 SIZE. 


risk following the introduction of the 
higher voltage system. 
INCANDESCENT LAMPS. 
The incandescent lamps used on this 


system are of the 235-volt type, mostly of 
16 c. p. are in use; also small candle power 


decorative series lamps. The lamps are 
all Westinghouse cap and porcelain base. 
The filaments are either double, two in 
series, or coiled in several convolutions. 
This characteristic is due to the extra 
length necessary on a lamp of this volt- 
age. The lamps were bought under guar- 
antees regarding efficiency, life and the 
maintenance of candle power, which were 
entirely satisfactory to the purchaser. In 
practical operation the light has been en- 
tirely satisfactory to customers, and they 
compliment the character of incandescent 
service furnished. There were at first 
minor mechanical and electrical defects, 
however, such as the sagging of the fila- 
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ment until it touches the glass where 
lamps are not placed in a vertical position, 
and the short-circuiting of leading-in 
wires when a filament burns out near its 
support, all of which have been remedied 
in later lamps. There have, however, 
been no accidents or fires resulting from 
these causes. 
ARC LAMPS. 

In the original design of this plant, be- 
gun fully three years ago, it was antici- 
pated that its principal business would be 
power service, and that arc lighting would 
not exceed 15 per cent of the total ser- 
vice. The introduction, however, of the 
inclosed arc lamp and its remarkable pop- 
ularity, due to the steadiness of the light 
and the facility with which its service is 
metered, has so increased the demand for 
arc lighting that the arc service is at pres- 
ent a very important part of the com- 
pany’s business. It was believed at the 
time that the plant was designed that arc 
lighting might be made secondary to both 
the incandescent and motor work. The 
235-volt inclosed arc lamp was therefore 
adopted on account of its convenience, one 
light being controlled independent of all 
others. It has been found by experience 
that two arc lamps burning in series on 
285 volts give better service than the sin- 
gle lamp. In cases where a single lamp 
must be used a satisfactory light has been 
obtained by increasing the current to 3% 
amperes. 

MOTOR SERVICE. 

The entire power service is taken from 
the outside wires of the system at 470 
volts. These wires inside of the building 
in all cases are treated as high-tension 
circuits. It might be surmised that com- 
plaint would be made regarding the power 
service on account of this reduction of 
voltage on 500-volt motors. This has not 
proved to be the case. The motors hav- 
ing been previously used upon systems 
varying in voltage from 450 to 550, the 
users of power were educated to expect 
a considerable variation in the speed of 
their motors. With a steady pressure of 
470 volts at the motor terminals, none of 
the company's customers have complained 
regarding their power service. 

LOAD CURVE. 

The load curve shows one of the great 
advantages of the storage battery. The 
entire plant is shut down from one o’clock 
until five in the morning, and the load 
carried upon the battery. The machinery 
is then started and the battery charged 
during the forenoon, allowed to fioat upon 
the system during the afternoon and dis- 
charged during the peak in the evening; 
and again charged considerably during the 
first half of the night before shutting 
down. Interesting features are the large 
all-night load and the comparatively low 
peak or maximum load. The average out- 
put for twenty-four hours is 2198 amperes, 
which is 39.27 per cent of the maximum 
load. 

j SPECIAL FEATURES. 

The distinguishing features of this plant 
which marked it as advanced engineering 
practice are: 
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First. The 220-440-volt system of dis- 
tribution. 

Second. The entire system is under- 
ground. 

Third. The battery equalizer and aux- 
iliary. 

Fourth. All subsidiary apparatus is 
electrically driven. 

Fifth. Fuel economizers with induced 
mechanical draft. 

Sixth. Condensing apparatus with cool- 
ing tower. 

(a) The wisdom of selecting the double 
voltage system will be appreciated when it 
is stated that the saving in copper alone 
in the district covered by this plant is 
equal to half the cost of the building and 
entire station equipment. This system 
was almost unknown at the time of its 
adoption here, but several plants using it 
have since then begun operations in Eu- 
rope, and another large installation is be- 
ing erected in this country. The system 
is reliable, safe and satisfactory in its ser- 
vice to the public. 

(b) The undergrounding of all wires is 
the ideal method of distribution as re- 
gards public safety, reliability of service 
and low depreciation and repairs. 

(c) The value of a storage battery as 
an equalizer of pressure and as an auxili- 
ary to the steam plant is universally ad- 
mitted. It has proved indispensable on 
many occasions in this plant. Its readi- 
ness to take all burdens thrown upon it, 
whether accident to plant, short circuit in 
underground cables or sudden demand for 
light caused by a thunder storm, needs 
only to be experienced to be appreciated. 

(d) Driving all boiler feed, circulating 
and air pumps, elevator, fans, etc., by elec- 
tric motors saves the condensation in all 
subsidiary steam pipes, as well as avoids 
the wasteful use of steam incident to this 
class of apparatus. By using steam only 
in the large cylinders of the condensing 
engines and driving all minor apparatus 
by motors, it is estimated that a saving 
of about 10 per cent. on the entire output 
of the plant is utilized. 

(e) Fuel economizers give all the wa- 
ter entering the boilers an additional tem- 
perature of 100 degrees F., which effects a 
saving of about 9 per cent. in the use of 
fuel. With coal at $1.50 per ton, they will 
earn annually about 25 per cent. on their 
cost. 

(f) With losses deducted, it appears 
that condensing apparatus as here em- 
ployed make a saving of from 15 to 20 
per cent. in fuel, thus earning a large re- 
turn on its cost. 

The entire station equipment was in- 
cluded in one contract, under rigid guar- 
antees from the contractor covering the 
efficiency of the plant as a whole. A defi- 
nite cost of coal per kilowatt hour deliv- 
ered to outside circuits from the switch- 
board was guaranteed under a forfeiture 
in case of failure, with an equal bonus 
for increased efficiency above the figure 
specified. It was intended to give in this 
paper the results of these tests, but, as 
they are not completed, no report can as 
yet be made. 
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Speaking from the standpoint of the 
fire underwriter, the proper design of 
cut-outs is an important subject, inas- 
much as a very considerable fire wasté 
has been, and continues to be, occasioned 
through the faulty construction and de- 
sign of these fittings. All tests and treat- 
ments have shown the common cut-out to 
be subject to such variations and modify- 
ing influences that but little of practical 
value can be deduced from analytical in- 
vestigations. 

In the earlier days of electric light- 
ing, wooden bases were used, but were 
soon abandoned, due to continual trouble 
with “grounds” and “shorts” resulting 
from absorption of moisture and the loos- 
ening of contacts, and charring, due to 
the combustibility of the wood. Porce- 
lain.is now almost universally used. The 
base and cover being much the larger por- 
tion of a cut-out, the porcelain manufact- 
urer has taken it upon himself to design 
and sell these goods. Important electrical 
details are often sacrificed for conveni- 
ence in getting out the porcelain, and 
“any old thing will go” seems to be the 
motto followed in some cases, no regard 
being paid to the various and excessive 
demands made upon the product. 

The subject of glazed and unglazed por- 
celain in itself opens up a large fleld for 
discussion. A glaze with an excessive co- 
efficient of expansion will in time become 
full of cracks or become “crazed,” as the 
porcelain manufacturers express it. These 
cracks retain moisture and offer paths of 
comparatively low resistance between ter- 
minals of opposite polarity or to ground. 
The use of lead in the glaze usually re- 
sults in a metallic film upon the blowing 
of a fuse. The parts of a cut-out about 
the fuse itself should preferably be left 
unglazed. The fuse should not be in con- 
tact with any surface of the base. If sup- 
ports between the terminals are necessary 
they should be in the form of transverse 
ribs with smooth rounded tops. 

While an air space is desirable about 
the fuse the ends of the block should not 
be left entirely open. As a fuse usually 


ruptures at or near the center the aim 


should be to provide a proper vent at 
this point and still retain sufficient press- 
ure to cause a blow-out of the metallic 
vapors and suppression of the arc formed. 
For these reasons a rather restricted air 
space at the ends and an enlarged air 
chamber with vents near the center of the 
fuse give more reliable action. A cover 
for the base should always be used. The 
fire risk is made less and the sensitiveness 
of the fuse is increased especially for 
small sizes. 

The Terminals.—Terminals are univer- 
sally made of brass in the form of stamp- 
ings, castings or sections of square or 
round bar. The following modes of con- 
nection to the wires have been noted: 
a screw; a screw and washer; a screw 
with one upturned lug on terminal, with 
and without washers; a set screw; two 
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set screws; an angular bottom piece with 
a clip above held by one or two screws; 
double clips with a center V groove, and 
several others. 

In the construction of switches it is con- 
sidered quite proper and necessary to pro- 
vide lugs, firmly bolted or screwed to the 
switch, into which the conducting wires 
shall be soldered. This applies to switches 
of over 25 amperes capacity. If this is 
necessary for switches and bus bars and 
in making connections to dynamos. and 
motors, why is it not so for cut-outs? 

Connections for currents up to 25 am- 
peres should be made to terminals pro- 
vided with screws and washers with a 
turned up lug on both sides to prevent 
the wire from slipping out. When the 
capacity of the cut-out exceeds 25 amperes 
connections should be made with lugs, 
firmly screwed to the terminals on a flat 
surface, and into which the conducting 
wires can be soldered. This may seem 
like excessive care, but when it is con- 
sidered that very appreciable losses are 
due to the many poor contacts and con- 
nections made in a circuit, too much at- 
tention cannot be given to this matter 
of contacts. The terminals should be set 
in from the ends of the blocks so that live 
portions of the circuit will not be ex- 
posed. 

The proper distance between terminals 
has long been a disputed question. A cat- 
alogue of a well-known manufacturer of 
these goods shows for 110-volt circuits 
break distances of from % inch to 2% 
inches. He no doubt strikes the correct 
length somewhere. An engineer of a prom- 
inent company stated two years ago, We 
are redesigning our link cut-outs so that 
the fuse metal tips shall be fully 1 inch 
apart. Some of our cut-outs are much less 
than this, and we believe it is safer to 
have a longer break distance than what 
we are now using.” A well-known Chi- 
cago engineer said a few years ago, “T 
have always felt that the emphasis of ex- 
perimental evidence should be directed to 
convincing the people of the advisability 
of using long fuse blocks, thereby con- 
tributing to the reliability of such pro- 
tecting devices.“ 

There are many goods on the market 
with a %4-inch break distance between 
terminals. A current of 20 amperes will 
invariably establish a vicious arc between 
terminals at this distance, and the ter- 
minals will frequently melt with explo- 
sive violence. The terminals are not only. 
fused but often the entire base and cover 
are shattered into fragments. Such re- 
sults are aggravated by the enormous ca- 
pacity of our modern central stations in 
populated districts. 

For a given fuse, blown in a given time, 
there is a critical length. Careful experi- 
ments have shown that these lengths are 
as follows: 


For 3- 5 amperes . 
10-15 ee 5 í 
20 s 5 ‘ 4 N 
Or for each 5 amperes an increase in 
length of one-half inch. 
These lengths seem excessive when 
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judged by common practice, but the data 
clearly indicates where practice might be 
improved. 

Realizing that extended reforms cannot 
be instituted at once, the rules of the Na- 
tional Electrical Code specify one and one- 
quarter inch break distance between ter- 
minals for 110 volts, and 2½ inches for 220 
volts. The fuses to be held free from con- 
tact with the base and be provided with 
tips of hard metal. In the open type of 
cut-out, the terminals usually have a 
greater distance between them than in the 
covered style, but a serious fault in their 
design is that the terminals are set in 
flush with the surface of the porcelain. 
Terminals should be secured to the base 
by at least two screws so as to prevent 
turning and loosening. Screw heads on 
the back should be countersunk and the 
heads covered with a moisture-proof and 
insulating wax or compound. These points 
should go without saying, but an inspec- 
tion of stock being sold shows that there 
is neglect along these lines. 

The Fuse.—The ordinary fuse is made 
from an alloy the greater part of 
which is lead. This alloy is used in the 
form of wire, wire links or strips. The 
opening of the circuit is caused by the 
melting of the fuse. The necessary heat 
is obtained from the energy developed in 
the fuse by the current. But the blowing 
of a fuse is not immediately an electrical 
act. The current fuses the metal, the 
cross section is reduced at some point due 
to gravity, unequal expansion or “sweat- 
ing.“ the heat intensifies at this point and 
‘a globule falls, breaking the circuit and 
establishing an arc, which soon burns out 
a length of the fuse. The time required 
for this action may vary between consid- 
erable limits under different conditions. 
In some cases this fact is an advantage, 
while in others it might be fatal. 

A combination intended to increase the 
accuracy of operation and to reduce to a 
minimum the radiation and conduction of 
heat is found in the enclosed fuse. 

A fibre tube is filled with a porous pow- 
der and the fuse is soldered to the brass 
ends of the tube, being embedded in the 
powder except in the center of the tube 
where a small capsule forms an air cham- 
ber. These fuses will operate at a pre- 
determined point for any overload and 
can be relied upon within very close lim- 
its. An objection has been made to their 
use as there is no exterior indication to 
show when a fuse has opened. 

A new design is about to be put on the 
market with the object of overcoming this 
objection. It consists of an enclosed fuse 
with a shunt of fine high-resistance wire 
between the terminal on the outside of the 
fibre tube. The blowing of the fuse di- 
verts the current through the shunt wire. 
which immediately blows and serves as an 
outside indicator. 

For sudden heavy overloads a multiple 
fuse of several small wires is much more 
sensitive than the one large one of the 
same capacity. For the same reason a 
thin, fiat ribbon may be considered more 
reliable than a round fuse. 
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A Means of Paralleling Alternators.— 
In throwing one alternating-current ma- 
chine in parallel with another difficulties 
are always found in getting the two to run 
at exactly the same speed. If their gov- 
ernors are properly adjusted to each other 
they will run at the same speed when both 
are loaded, but if one is loaded and the 
other is light the loaded machine will be 
running at a slightly lower speed than the 
other. To throw in a fresh machine in 
parallel with others loaded the fresh ma- 
chine must be slowed down in some way 
to the speed of the others. In the early 
days of parallel working this was done in 
foreign plants by putting an artificial load 


FIG. 1. -A BRAKE FOR USE IN COUPLING 
ALTERNATORS. 


of lamps upon the fresh machine. It was 
then thrown in parallel with the others, 
after which the artificial load was cut out. 
In this country the speed is commonly 
lowered by throttling at the main stop 
valve, or the governor is fitted with an ar- 
rangement for temporarily reducing the 
speed at which it will tend to run the en- 
gine. An artificial load somewhat less 
crude than the big bank of lamps is used 
to a certain extent in Germany, and was 
described in a recent paper by G. Dettmar 
in the“ Elektrotechnische Zeitschrift.” The 
load consists simply of a magnet facing 
the rim of the fly wheel, as shown in Fig. 
1. By exciting this magnet very powerful 
foucault currents are set up in the rapidly 


revolving fly wheel rim, absorbing sufi- 


cient power to slow down the engine to 
synchronism with the other engines load- 
ed. The machine is then thrown in and 
the magnet de-energized, relieving the 
fresh machine of its artificial load and al- 
lowing it to pick up its share of the useful 
load. The artificial load of course gen- 
erates considerable heat, but this is dis- 
tributed throughout the fly wheel rim so 
that in the short time during which it is 
in use there is no great rise of tempera- 
ture. 


High-Pressure Low Candle-Power 
Lamps.—Ina letter to “The Electrician,” 
London, Mr. Alfred H. Gibbings, Electri- 


our Foreign Contemporaries 
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cal Engineer to the City of Bradford, 
makes the following statements: “I may 
say that, owing to our free supply of in- 
candescent lamps for renewals, which 
amounted to over 9,000 last year, we have 
been led to look carefully into the respect- 
ive merits of almost every incandescent 
lamp which is imported into this country. 
We have tested about 30 different makes, 
both for life, uniformity of candle power 
and efficiency, and there can be no ques- 
tion that at the present time the major- 
ity of manufacturers make equally as good 
if not better 200-230-volt lamps for all can- 
dle powers that was the case when 110- 
115 volts was the standard voltage.” The 
same is very far from true of lamps made 
in this country, and the conclusion is in- 
evitable that, compared with American 
standards, either the high-tension lamps 
imported into England are very good or 
low-tension lamps were very poor. 


A Novel Means of Fastening Con- 
ductors on Smooth-Body Armatures.— 
In an article on “Low Voltage Dy- 
namos,” contributed to “The Electri- 
cian” of London, Mr. E. K. Scott argues 
in favor of machines in which the com- 
mutator bars form part of the armature 
windings as they do in the Siemens & 
For elec- 
tro-metallurgical machines which are lia- 
ble to short circuit it is important to keep 
the field relatively strong, and this is 
best secured by having a smooth body ar- 
mature and a long air gap. At the same 
time it is important that the bars should 
be held very securely on account of their 
having to take suddenly varying tangen- 
tial pulls. On the machines for the Falls 
of Foyers the Oerlikon Works have 
adopted the detail of construction shown 
in Fig. 2. As this indicates, brass plates 
¥% in. in thickness are interspersed be- 


FIG. 3.—A MEANS OF FASTENING CONDUCTORS 
ON SMOOTH-BODY ALTERNATORS. 


tween the armature laminae at intervals. 
These brass plates go in as far as the 
spider and extend out beyond the laminae 
and almost to the pole pieces; holes are 
punched in the plates just large enough to 
take the micanite tubes surrounding the 
conductors. In this way a long air gap 
is obtained, and yet each conductor is 
positively driven just as well as in toothed 
armatures. 


562 


An English Safety Valve.—In En- 
glish boiler practice the spring actu- 
ated “pop” safety valve is comparatively 


rarely, if ever, found, their safety valves 


being as a rule loaded by dead weights 
and not capable of being locked against 
overloading as are American types. The 
English valves are also made to respond 
to either high or low water level in an 
mgenious way, which is illustrated in 
Fig. 8, reproduced from “The Practical 
Engineer.” Here the valve is of the closed 
type fitted with a flanged opening for con- 
nection to an exhaust outside the build- 
ing. The valve disc is an inverted cup 
elosing against the seat shown at 8. The 
upper end of this cup rises through a 
bearing in the enclosing case and sup- 
ports a heavy inverted cup-shaped casting, 


. 


— 12 n 


CM bee, Lee,, e. ee, aD os 


HIGH WATER FLOAT 
s 


FIG. 8.—A 


C, on which may be placed any desired 
number of ring-shaped weights, W, the 


number of weights being varied accord-. 


ing to the working pressure of the boiler. 
The valve disc is guided by the bearing in 
the case by lugs, which the illustra- 
tion shows immediately outside of the 
valve seat. The response to high and low 
water is obtained by means of the floats 
shown below in the boiler. These are 
connected with a lever which operates a 
rod passing up within the cup of the 
valve. In case the water level falls below 
the normal position of the low-water fioat 
or above the position of the high-water 
float, this rod is pushed upuntilanut upon 
it lifts the valve off its seat and allows the 
steam to escape. An extension of the 
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same rod apparently operates the valve 
of a whistle mounted on top of the safety 
valve, this whistle giving notice of the 
abnormal condition of the water level be- 
fore this condition becomes so extreme 
as to raise the safety valve. 


An Electrolytic Method of Sharpening 
Files.—Mr. Sherard Cowper-Coles con- 
tributes a note on this subject to the 
“Blectrical Review,” London. The cut- 
ting edges of a file can be readily sharp- 
ened by dissolving off a thin and even film 
of the steel. Among experiments which 
were made for the purpose of determining 
the best conditions, current densities were 
tried varying from one to 500 amperes 
per square foot, and a large number of 
electrolytes were tested. The best re- 
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HIGH OR LOW WATER SAFETY VALVE. 


sults were obtained with a solution of fer- 
ric chloride and high-current densities, 
averaging about 500 amperes per square 
foot, and applied for 15 minutes. 


Another Possible Electric Lamp —In a 
paper recently read by Mr. A. A. Camp- 
bell Swinton before the Philosophical So- 
ciety of Glasgow an experiment was de- 
scribed in which a light of several hun- 
dred candle power was obtained with less 
than one watt per candle and at a very 
high pressure, 8000 volts. The light was 
obtained from cathode rays which are the 
bombardment of the highly attenuated 
particles of matter in a highly exhausted 
tube. These rays were concentrated at 
one point, setting up there an extremely 
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high temperature comparable with that 
of the electric arc. By using a disc of 
thoria, one of the emissive substances 
used in Welsbach mantles, the high tem- 
perature obtained gave a highly efficient 
light. 


A Novel Method of Transporting 
Freight on Electric Railways.—The Bess- 
brook & Newry Electric Railway in Ireland 
handles ordinary wagons, which, when 
they leave the electric line are drawn, 
as usual, by horses. The wagons are 
not transported on trucks or flat cars, 
but are simply run on a track of flat rails 
placed immediately outside the regular tee 
rails for the cars. The gage of the cars is 
such that the tee rails serve as a guide to 
the wagon wheels. The system allows 
freight to be transported without rehand- 
ling or without terminal charges and with 
comparatively little delay at the transfer 
points. 


Large Steam Turbines.—The largest 
steam turbines in the world are two of 
some 1400 h. p. capacity each, being built 
by the English firm of C. A. Parsons & 
Company for a municipal lighting plant 
in Elberfeld, Germany. The machines are 
of the standard Parsons type and are 
coupled directly to four-pole alternators 
designed to give 250 amperes at 4000 volts 
or 1000 kw. The speed is 1500 r. p. m., 
giving a frequency of 50 cycles per sec- 
ond. 


Losses at Brushes in Testing Dyna- 
mos.—In a long discussion on the ques- 
tion of testing dynamos and determining 
the various losses, in the German journal, 
the “Elektrotechnische Zeitschrift,” Mr. 
Fischer-Hinnen contributes some matters 
of interest, and as he has had considerable 
experience in the construction of dyna- 
mos his conclusions can no doubt be ac- 
cepted as good practice. He also con- 
firms the statement about which there 
has been some discussion recently, name- 
ly, that the friction losses in a machine 
at a constant speed increase with the ex- 
citation, and quite appreciably so; this 
is of importance in certain methods of 
testing dynamos for their efficiency. He 
attributes this to the attraction of the ar- 
mature by the magnets, due to the fact 
that the armature may be slightly eccen- 
tric. The effect of this side pull is spe- 
cially great when the machine is started, 
and the frictional coefficient in that case 
may be from 8 to 10 times that at normal 
speed, a matter which may be of import- 
ance in connection with traction motors. 
Incidentally he states that the losses due 
to hysteresis and Foucault currents in- 
crease quite appreciably with the load on 
the machine. Concerning the losses at 
the brushes he gives some simple formu- 
las and data; these losses, even in ap- 
proximate determinations of the efficien- 
cies, are not to be neglected. With the 
usual machines of 100 to 126 volts, the 
losses are approximately as follows: For 
metallic brushes the losses due to the 
Joule effect (that is, the loss which is 
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equal to the square of the current 
multiplied by the resistance), are from 0.4 
to 1.2%, and those due to friction, from 
0.2 to 0.5%; with carbon brushes these 
figures are 1 to 2% and 0.5 to 1% respect- 
ively. The total loss will be least when 
that due to the Joule effect is equal to the 
friction loss, both, of course, being given 
in the same terms. For the cross section 
of the brush ín this case, in which the 
total loss is a minimum, he gives the fol- 
lowing formula 
0.21 C 
S = — — 
VV p 
for metallic brushes, in which S is the 
cross-section in square centimeters, v the 
surface speed of the commutator in me- 
ters per second, C the total armature cur- 
rent, and p half the number of circuits in 
parallel; in an ordinary armature in 
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which there are two such circuits the 
value of p would simply be unity. For car- 
bon brushes the formula is the same ex- 
cept that the value of the constant is 0.68. 
For the minimum total loss at the brushes 
in watts he gives the following formula 
W = 0.89 C 
for metal brushes; for carbon brushes 
the formula is the same except the con- 
stant is 1.19. For medium large machines 
of 20 to 60 kw. at about 100 volts, having 
two to four brushes, it is not always easy 
to give the brushes the cross-section re- 


quired by the above formula, and in that 


case the loss will be greater than that 
given in the second formula. For a sur- 
face speed of 8 meters per second the to- 
tal loss due to the brushes will be greater 
than 0.8 to 1% for metallic brushes, or 
for carbon brushes greater than 2.5 to 
3%. 


Some Recent Electrical Patents. 


A Laminated Pole Dynamo.—In most 
dynamo-electric machines with laminated 
poles it is customary to make at least 
the field yoke ring solid, the polar lamin- 
ations being either cast into the yoke 
ring or bolted to it with a finished joint. 
Mr. Robert Lundell describes a machine 
in which the whole field is constituted 
of C-shaped iron or steel laminations. 
One of these is shown separately in the 
small view at the right hand side of the 
accompanying cut, the method of assem- 
bling them being shown in the larger 
view which is an end elevation of the 
machine. The ends of these stampings 
or laminations, which project inwardly 
toward the armature and constitute the 
poles, are surrounded as usual by the 
field coils, and between the laminations 


FIG, 1.—A LAMINATED POLE DYNAMO. 


and the coils are cast-iron polar exten- 
sions H, which serve a triple purpose of 
holding the laminations together, of re- 
taining the coils in place and of providing 
pole horns of a permeability lower than 
that of the pole center and thereby giv- 
ing a commutating field through a mate- 
rial saturated at no distortion and there- 
fore not seriously affected by a distort- 
ing tendency. These polar extensions 
are caught by catches b projecting into 
notches a and are further held by jack- 
screws K. Patent No. 626,496. 


A Compound Telephone Circuit.—A 
good illustration of the available multi- 
plicity of combinations of telephone ap- 
paratus is the patent issued to T. C. Bur- 
gess and H. W. Wilder, describing a 
means of making one telephone respon- 
sive to either of two others which are not 
in communication with each other. The 
combination is designed for exchange op- 
erators whose head sets should be in an 
order wire or instruction circuit and yet 
who should be able to cut in to subscrib- 
ers’ circuits when they so desire. The 
design is such that the order wire con- 
nection remains in the operator’s head set 
but no conversation can cross from the 
order wire to the subscriber’s circuit. The 
elements of the circuit are shown in the 
accompanying diagram, in which the ap- 
paratus at the right hand side is the op- 
erator’s telephone, and t represents a mi- 
crophone supplied by the battery, b, 
through the primary q, of the induction 
coil I. The secondary of this induction 
coil is divided into two equal sections, 


FIG. 2.—A COMPOUND TELEPHONE CIRCUIT. 


i* and 1, connected in series with each 
other through the receiving telephone, T, 
and the coil, D, which has an impedance 
equal to that of T. In the left hand side 
of the figure, B represents the subscrib- 
er’s instrument, connected with a repeat- 
ing coil, R, for transmission to the oper- 
ator’s set over the lines, LI. Connected 
between the point, p, and the middle of 
this induction coil, R, is another line, E, 
containing the telephone apparatus, C, 
which may be an order wire or instruc- 
tion circuit. C can then telephone to T, 
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but owing to the fact that its currents 
split and go in opposite directions through 
the two halves of the repeating coil, R, 
such conversation has no effect upon B, 
nor is B able to talk to C. T, however, 
can hear either B or C and can talk to the 
former. By various other urrangements 
of the parts different possibilities can de 
provided for. Patent No. 626,826. 


A Brush Holder of the Reaction Type. 
—During the last two or three years vari- 
ous modified forms of the slmple style of 
brush holders, known as the reaction type 
—originally designed and claimed in pat- 
ent No. 504,901 by Mr. R. N. Baylis—have 
been adopted by many if not a majority 
of the manufacturers of direct-current dy- 
namos and motors in this country. Among 
the companies adopting this type of brush 
holder is the Bullock Electric Manufact- 
uring Company, three of whose engineers, 
Messrs. W. Cooper, W. H. Warren and 
C. A. Mudge, have recently obtained a 
patent on the combination of details of 
an improved form of holder of this type. 
A section of this improved form is shown 
in Fig. 3, in which A is a commutator, 
B a carbon brush forced against the com- 
mutator and the conducting plate of the 
holder by the curved arm, C, held in place 
by the spring, E. This spring is attached 
to the thumb hook, P, provided with a 
pin which engages in notches, p, by means 
of which the effective leverage of the 
spring and the pressure on the brush 
holder may be varied. This gives a re- 
markably simple construction and one 
which can be almost instantly dismantled 
and reassembled, as by simply pulling the 
hook, P, away from the arm, C, the latter 


FIG. 3.—A BRUSH HOLDER OF THE REACTION 
TYPE. 


can be taken out from the holder. Patent 
No. 634,804. 


A Time Element Attachment for Circuit 
Breakers.—One of the inherent faults of 
the ordinary circuit breaker for motor 
protection is its instantaneous operation 
with any brief overload which does no 
particular harm to any part of the cir- 
cuit. A motor will readily stand a con- 
siderable overload for a short time as in 
starting up, and should be made of such 
a size as to be occasionally overloaded so 
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that its average load may be at or near its 
point of maximum efficiency. If protected 
by a circuit breaker the latter will be 
always coming out when a brief overload 
exists unless adjusted to carry such an 
overload, in which case the motor will be 
burned out if the overload is continued. 
What is needed is a circuit breaker which 
will operate instantaneously in case of a 
violent overload or short circuit and will 
be sluggish or slow upon a small over- 
load, only opening it if the condition con- 
tinues. Mr. W. M. Scott has patented an 
attachment for this purpose to be ap- 
plied to the I. T. E. circuit breakers. 

The general arrangement of the parts 
is shown in the accompanying figure from 
which it may be seen that the device pos- 
sesses considerable complexity. Its op- 
eration in brief is as follows: The two 
vertical solenoids are connected with con- 
tacts made and broken by the armature 
between them in such a way that the ap- 
paratus acts as a vibrator, moving the 
central lever up and down. A pawl, 24, 


FIG. 4.—A TIMR ELEMENT ATTACHMENT FOR 
CIRCUIT BREAKERS. 


upon this lever engages the teeth of a 
ratchet, 26, gradually hitching the latter 
up, the magnet, 40, serving as a lock or 
catch to prevent it from falling when the 
pawl, 24, moves downward. When it is 
moved up a certain distance it closes 
across the mains the circuit of an auxili- 
ary winding around the plunger of the cir- 
cuit breaker proper, causing the latter to 
be operated in the customary way. The 
auxiliary apparatus shown in the figure is 
operated by shunt currents sent to it by 
an auxiliary contact on the circuit break- 
er proper. This auxiliary contact is 


worked by the regular movable plunger or 


core when it rises with a feeble force due 
to a slight overload. If this slight over- 
load continues the ratchet is gradually 
worked up to the top limit, and the aux- 
iliary coil is thrown into circuit and the 
breaker operated. If the slight overload 
ceases before the ratchet gets to the top 
the current is removed from the various 
coils shown in the figure, and the ratchet 
falls to its lowest position. If the over- 
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load is violent the main plunger of the 
circuit breaker lifts the auxiliary contact 
and operates the trigger directly, as usu- 
al. In spite of the complexity of the ap- 
paratus and the many other possible sim- 
pler ways of accomplishing the same pur- 
pose, the claims are very broad, the first 
claim covering practically the combina- 
tions of an automatic magnetic circuit 
breaker with an auxiliary coil closed by 
magnetic means in case of an overload. 
Patent No. 624,895. 


Electric Meter Protection.—The shunt 
or potential circuits of electric meters are 
customarily connected on three-wire sys- 
tems between one outer conductor and the 
neutral. If the meter is between the fuses 
and the lamps and the fuse is removed 
from the outside wire to which the meter 
shunt connects (let us say that this is the 
positive wire), then there will be voltage 
on the meter shunt and lights can be 
burned between the neutral and the nega- 
tive without registering on the meter. It 
sometimes happens that unscrupulous con- 
sumers knowing of this will remove the 
fuse and thus throw the meter out of oper- 
ation, getting their lights on the negative 


‘side of the system free. Mr. Eustace Ox- 


ley has patented an arrangement for over- 
coming this objection, which consists sim- 
ply in a high-resistance shunt around the 
fuse. It is difficult to see how this ar- 
rangement can accomplish its purpose, 
since a few lamps turned on on the posi- 
tive side would give a drop of practically 
the whole voltage in the high-resistance 
shunt so that the potential winding of the 
meter would not get any pressure even in 
this case. The best remedy appears to be 
to put the meter on the central-station 
side of the fuses. Patent No. 632,739. 


NOTES. 


The Underground Repid Transit Railroad in New 

York City at Last Gives Promise of Actual Coa» 
structioa.—The commission has advertised 
for proposals for constructing, equipping 
and operating the lines with the idea of 
awarding a contract within thirty days 
if a satisfactory bid is received before 
January 15, 1900. poi 


A Notabie Hydraulic Power Piant Burned 
—The power house of the Standard 
Electric Company at Blue Lakes City, 
California, was destroyed by fire on the 
morning of November ist. The plant con- 
tained three 450-kw. Stanley two-phase 
inductor type machines feeding high-ten- 
sion lines running to neighboring cities 
and Stockton. 


The Proposed Use of Automobile Omalbuses 
ia New York City.—It is stated that the 
New York Electric Vehicle Transpor- 
tation Company, the local representa- 
tive of the Electric Vehicle Syndicate, has 
acquired the property of the Fifth Ave- 
nue Stage Company, New York City, and 
will equip this famous line with electri- 
cal omnibuses as soon as they can be 
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built. Orders are said to have been placed ‘ 
for a number of the vehicles, which are 
being constructed at the works of the Co- 
lumbia and Electric Vehicle Company at 
Hartford. 


New High-Speed Telegraph Experiments 
in This Country—Messrs. Anton Pol- 
lak and Joseph Virag, Hungarian inven- 
tors of the high-speed system of telegra- 
phy using a photographic receiver, re- 
cently described in these columns, have 
arrived in this country to conduct experi- 
ments on American telegraph lines. The 
system has been tested under the super- 
vision of the Guardian Trust Company of 
Chicago. Speeds of about 150,000 words 
per hour have been obtained on short 
lines. 


A Tunnel for Telephone Cables. — The 
Illinois Telephone & Telegraph Company, 
a new independent concern, is now build- 
ing a tunnel in Chicago to extend from 
Fullerton Avenue on the North Side, south 
to 55th Street, with a branch westward 
to Western Avenue. It will be 4 feet 
wide and 7 feet high, lined with concrete, 
and will be fitted with racks for the wires 
and cables. The crown is about 30 feet 
below the street level, so as to avoid 
interference with sewers and pipes. 


The Sale of Power at Shawinigan Falls. 
—The Shawinigan Water & Power Com- 
pany, which is now developing the water 
power at Shawinigan Falls, Province of 
Quebec, is reported to have sold to the 
Pittsburgh Reduction Company the right 
to use 10,000 h. p. and to the Shawinigan 
Carbide Company the right to a similar 
amount. These companies will take the 
power in hydraulic form and develop it in 
their own generating plants. The Shaw- 
inigan Company itself is also reported to 
have awarded a contract to the I. P. Mor- 
ris Company for a pair of turbines capa- 
ble of developing 6000 h. p., or larger 
than those at Niagara. The Pittsburgh 
Reduction Company has let contracts to 
R. D. Wood & Company and the Westing- 
house Electric & Manufacturing Company 
for wheels and generators, respectively, 
capable of developing 6000 h. p. 


An Anti-Bell Telephone Merger.—The Tele- 
phone, Telegraph & Cable Company 
of America, with an authorized capital 
of $30,000,000, has filed articles of incorpo- 
ration. The company is understood to be 
financed by Mr. Martin Maloney of the 
famous Whitney syndicate, which has 
already obtained extensive holdings of 
electric light and traction properties in 
the large cities. Its avowed purpose is 
to establish long-distance telephone lines, 
bringing together the various indepen- 
dent concerns and systems, particularly 
in the large cities. The hold already ob- 
tained by interests associated with the 
new company on conduit rights in the 
large cities, particularly New York, would 
give the company a powerful means of 
advancing its ends, and has given rise 
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to surmises and rumors that even the Bell 
monopoly may be outdone in its own 
field. 


A Portable Lighting Plant for Fire De- 
partment Use—A novel addition is soon 
to be made to the equipment of the New 
York Fire Department in the shape of a 
complete projecting arc-light outfit on 
wheels. The machine will resemble a fire 
engine in general appearance and will use 
& similar boiler, but in place of the pump- 
ing machinery the engine will drive a 
dynamo which will supply current for the 
arcs. There will be two of these, each 
with an 18-inch projecting lens, and these 
will be carried on a platform behind the 
driver's seat. They can be used either on 
the platform or removed and carried to 
any convenient place near by, their con- 
nection with the dynamo being kept up 
by means of flexible cables. The purpose 
of the new apparatus will be to light up 
dark places in the street and aid firemen 
in laying hose, setting ladders, etc., and 
also to light up the fronts of the buildings 
where people may be in danger. 


Tests of Aluminum Wire for Fire-Alarm 
Purposes.—City Electrician E. B. Ellicott 
of Chicago has instituted practical tests of 
aluminum wire in Chicago for fire alarm 
service. The wire will be left up all win- 
ter, in a location parallel with railway 
tracks, where it will be subjected to fumes 
and smoke from locomotives. One span 
225 feet long crosses the tracks; another 
piece is under test in another part of the 
city under similar conditions and along- 
side a new copper wire of the same size, 
so as to give comparative results. The 
comparative tests made on copper and 
aluminum wire before erection gave the 
following results: 
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It is interesting to note that although 
the copper wire gave greater elongation 
and number of twists, the breaking weight 
of the aluminum wire was more than half 
that of the copper wire of the same size, 
while the actual weight of the wire was 
less than one-third. 


The Exploitation of the Marconi System 
ia this «Country —The Marconi Wireless 
Telegraph Company of America was in- 
corporated Nov. 22d with an authorized 
capital of $10,000,000. The president of 
the new company is Mr. Isaac L. Rice of 
electric storage battery interests. Among 
the other incorporators are Messrs. Gug- 
lielmo Marconi, August Belmont and Cle- 
ment A. Griscom. The company expects, 
among other business, to equip signal and 
life saving stations along the coast and 
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manufacture wireless instruments for 
ships. Since the completion of the Inter- 
national yacht races and previous to his 
return to Europe, Signor Marconi made 
tests of the wireless system for the bene- 
fit of the U. S. Navy under the auspices 
of the Naval Board. The report of this 
board was highly favorable to the new 
system. Among other decisions the board 
made the following statements: When 
two transmitters were sending at the same 
time all the receiving wires within range 
received the impulses from the transmit- 
ters. In every case under a great num- 
ber of varied conditions the attempted in- 
terference was complete. Mr. Marconi, al- 
though he stated to the board before 
these attempts were made that he could 
prevent interference, never explained how 
nor made any attempt to demonstrate 


what could be done. Between large ships. 


(heights of masts 130 and 140 feet) and 
a torpedo boat (height of mast 45 feet), 
across open water, signals can be read 
up to 7 miles on the torpedo boat and 85 
miles on the ship. When ships are close 
together (less than 400 yards), adjust- 
ments, easily made, of the instruments 
are necessary. The rapidity is not great- 
er than 12 words per minute with skilled 
operators.” 


Electric Motor Auxiliaries for the Navy.— 
In his last annual report Chief Engineer 
Melville, of the U. S. Naval Department, 


explains the hitherto announced decision 


not to use electric motors generally for 
auxiliaries in ships now under way or 
planned. After outlining the well-known 
advantages, such as the absence of heat, 
condensation and danger from shot and 
shell in electric wires, as compared with 
steam pipes, the report continues as fol- 
lows: “Against these, however, are to be 
put the much greater weight of the neces- 
sary electric outfit, the greater delicacy of 
the type of electric motors ordinarily 
used, the lack of ready adaptability to the 
various conditions of service, a general 
denial of the claims for economy as ordi- 
narily presented, and the increase in the 
amount of space required below the pro- 
tective deck, for the installation of the 
necessary dynamo rooms, this space 
being necessarily taken from coal bunk- 
ers. . On the battleship ‘Ala- 
bama’ the space required for electric mo- 
tors, where used, is approximately the 
same as that required for steam engines 
to do the same work. The space required 
for the wiring, etc., is less than that 
necessary for steam piping, had that been 
used. The space required for the gener- 
ating sets is 10,140 cu. ft. The capacity 
of these generating sets is 256 kw. total. 
If all the auxiliary machinery on board 
this ship were operated by electricity, and 
if the space required for the electric gen- 
erators were increased in the ratio of the 
increase of necessary capacity in the gen- 
erating room, the space that would be re- 
quired in the generating rooms would be 
50,700 cu. ft. for a capacity of 1,280 kw. 
Consequent upon the extension of the use 
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of electricity would be an increase in the 
total weight of the machinery equal to 
from 150 to 250 tons as a minimum. This 
loss in weight is as much as the gain fol- 
lowing the use of water-tube boilers. The 
Increased space occupied by the larger 
generating rooms would accommodate 900 
tons of coal, or 3,600 h. p. could be added 
to the power of the propelling engines, 
giving the ship in the first instance 45 
per cent. greater coal endurance, or in the 
second instance 1.5 knots increase in 
speed.” 


High-Speed Service on Private Rights of 
Way in Buffalo.— The International Trac- 
tion Company has recently put in service 
a new route for the Buffalo & Lockport 
line. On account of the length of this 
line, high speed and a private right of 
way are almost imperative. Between Ton- 
awanda and Lockport the cars always 
have run on the Erie railroad tracks, but 
heretofore they have followed the street 
route of the Niagara Falls line between 
Tonawanda and Buffalo. The new section 
consists of a track about six miles long 
from Tonawanda in to Buffalo city line, 
where it turns into Main Street near Cold 
Spring, and thence runs down town. The 
new private right of way has allowed a 
considerable reduction of the schedule 
time, which is now 70 minutes between 
the downtown section of Buffalo and 
Lockport, the time on the New York 
Central road being from 50 to 55 minutes. 
Of this 70 minutes 30 minutes is spent on 
the streets of Buffalo, the average speed 
on the private right of way being about 
45 miles per hour between stops, with 
miximum speeds running up to nearly 60 
miles per hour. The new section of the 
road is single track, laid with 85-pound 
American Society standard rail, the whole 
line being operated by a regular train dis- 
patching system exactly like that of the 
steam roads. The passenger cars run 
every 30 minutes throughout nearly the 
whole day. The new section embodies a 
slight departure from previous overhead 
construction designed by Mr. C. K. Mar- 
shall. The overhead wire is carried by 
bracket construction, but instead of sus- 
pending the trolley wire immediately from 
the brackets, a 7/16-inch stranded - steel 
cable is strung the whole length of the 
line and the trolley wire is hung from 
this cable by means of ordinary straight- 
line hangers offset on the cable a consid- 
erable distance, from the brackets. This 
gives flexible suspension and in addition 
prevents any break of the trolley wire from 
twistingout of shape several brackets. The 
International Traction Company has also 
directed the General Electric Company to 
gear up one of its freight locomotives for 
experimental purposes, to determine its 
applicability to passenger train service. 
The locomotive will be geared to give a 
maximum speed of 70 miles per hour, and 
if this speed can be attained with a load 
of 150 tons, electric locomotives will be 
adopted on the Erie tracks between Buf- 
falo and Niagara Falls to haul the regular 
Wabash and other passenger trains. 
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High-Voltage Three- Wire Systems. 

There will be found in this issue of the 
American Electrician descriptions of two 
central stations operating mutti-wire 
systems of distribution with double the 
voltage customary on Edison systems. 
One is a large metropolitan plant supply- 
ing an extensive underground district, 
while the other is in a small place and 
designed for scattered loads. While three- 
wire direct-current systems with 400 to 
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500 volts between the positive and nega- 
tive conductors have become almost 
standard practice in England, they are as 
yet rare in this country and a word or 
two as to their advantages and disadvan- 
tages may be of interest. 


The chief disadvantage is of course the 
poor economy of the high-voltage incan- 
descent lamp. In the present state of the 
art of lamp making a 16-c.p. 220-volt lamp 
requires from 60 to 65 watts, while a 16- 
c.p. 110 to 115-volt lamp of corresponding 
life, deterioration, etc., requires only 50 
watts. To be sure, if current is sold on a 
kilowatt-hour basis the consumer stands 
the extra cost, but this handicaps the sta- 
tion—once it is known—competing with 
other systems or with gas. On this ac- 
count power for lighting at least should be 
sold on high-voltage systems at a rate 
about 20 per cent lower than is quoted by 
low-voltage stations. Another disadvan- 
tage that might carry considerable weight 
at first is the increased risk due to the 
high pressures, but as pointed out in the 
article.on the Imperial plant of St. Louis, 
the modern systems of interior wiring 
with approved fittings are safer under 
high voltages than the average work of a 
few years ago is under ordinary voltages. 


The great advantage of the high-voltage 
is of course the reduced cost of copper and 
the consequent increased available radius 
of supply. For a given distribution the 
necessary amount of copper is of course 
reduced by doubling the voltage 75 per 
cent, although the cost of the insulation 
and the installation of the feeders and 
mains is not reduced in this proportion 
and the cost of pole lines or conduits may 
not be reduced at all. As to increased 
radius of supply, Mr. Humphrey states in 
the article on the Imperial plant that the 


area which can be supplied from one cen- 


tral station at the same percentage of loss 
is increased 16 times.” This means that 
the radius of supply is multiplied by four 
by the adoption of the higher voltage. 
While this is theoretically the case with 
the same cross section of feeders and with 
the same load, it is not commercially the 
case figured on the basis of the same cost 
of the distribution system per kilowatt 
distributed. If the same amount of cop- 
per is used for the same percentage drop 
the radius of supply is only twice as great 
with the high-voltage system as with the 
low, and the area of supply is increased 
four times instead of 16 times. Even then 
the cost of the distributing system is con- 
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siderably increased as the copper is but a 
small fraction of the total cost, and the 
cost of insulation, lead, conduits, etc., is 
more a factor of the length than the cross- 
section of the feeders. 


With the constant tendency toward the 
concentration of the generating system 
into one central power house the high- 
voltage three-wire system becomes the 
only means of distributing power over a 
city of moderate dimensions by means of 
direct-current without resorting to sub- 
stations and a rotary-converter system. A 
great practical advantage of the high- 
voltage system in many cases is the possi- 
bility of bringing all motors previously 
operated on 500-volt power circuits on to 
the lighting service, thus considerably 
simplifying both the generating machin- 
ery and the distribution system. 


Balancing Three-Wire Systems. 
It has always been customary in this 


country to supply three-wire systems 


from separate generators on the positive 
and negative sides, each machine deliv- 
ering half the voltage of the system and 
being connected between the neutral and 
one of the outer bus bars. While this 
practice is commendable and necessary in 
small installations, it becomes a source of 
unnecessary multiplication of machines in 
stations running many generators and a 
source of no little loss when the genera- 
tors become of large size. Where the 
number of generating units becomes large 
the actual number of dynamos can be cut 
in two by substituting for the positive 
and negative machines of each generating 
unit one dynamo of double the voltage 
connected between the outer conductors 
and maintaining the proper mid-potential 
of the neutral by some other means. 


The means most commonly adopted for 
this purpose in England where full-volt- 
age machines are more common, is the use 
of two shunt-wound motors mechanically 
coupled together with their armatures 
electrically connected in series with each 
other across the outer mains. If the load 
upon one side of the system becomes 
greater than that upon the other, the mo- 
tor upon the lightly loaded side absorbs 
electrical power, giving it mechanically to 
the other machine coupled to it, which 
acts as a generator delivering the power 
to the heavily loaded side. In extensive 
installations where the sizes of the gen- 
erators become large, 1000 kw. or more, 
the losses through the double commuta- 
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tion, the double equipment of leads from 
the switchboards and the switches, be- 
come quite serious. The use of single ma- 
chines generating the full voltage of the 
system materially reduces these losses as 
well as the first cost of the whole equip- 
ment. A large three-wire system is al- 
‘ways so nearly balanced that a very small 
pair of machines, compared with the 
whole generating equipment, will serve to 
maintain the balance. 


Static. 

Whatever limitations of voltage may or 
may not be found in long-distance trans- 
mission on aerial lines, a serious check 
has been found wherever the transmission 
is compelled to be as a whole or in part 
via underground cables. “This limitation is 
due to what is commonly called static.“ 
But little seems to be known concerning 
the cause or origin of this phenomenon, 
but its effects are universally found wher- 
ever an underground cable forms part of 
a high-tension scheme. It manifests itself 
as a charge tending to jump to ground 
with a voltage apparently much higher 
than that supposed to be in use on the 
system. If no less resistant path of dis- 
charge is provided this static will invari- 
ably rise to such a pressure that it will 
puncture the cable insulation. If a path 
is provided—a common form consisting of 
an air gap in series with a high resist- 
ance—static will occasionally jump this 
gap, which can be made much wider than 
any gap which the nominal voltage of the 
system would jump. If paths of this kind 
are not provided the static has an annoy- 
ing way of creeping and sparking over 
considerable distances at cable heads and 
similar locations where it can follow the 
surface of the insulation from the conduc- 
tors to ground, gradually eating or burn- 
ing away the insulation until a complete 
breakdown follows. 


Exactly what this static is due to does 
not seem to have been as yet clearly de- 
termined, or at least does not seem to be 
understood by many who are troubled by 
it. Every high-tension circuit consists of 
a number of lines, transformer windings 
and in some, cases machine windings all 
insulated by many megohms resistance 
from the earth. For some reason this 
highly insulated system seem to become, 
when in operation, electrified until sparks 
jump to ground at the weakest point, no 
matter how strong the insulation may be. 
The static may be due to effects of ca- 
-pacity and self-induction piling up charges 
zund high potentials at certain points in 
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thecables; it may be duetoselective-leak- 
age, a positive charge passing through the 


| dielectric to ground more easily than a 


negative, or it may be due to some entirely 
different cause, but whatever its source, it 
seems to limit the pressure which can be 
commercially applied to alternating-cur- 
rent underground systems in the present 
state of the art to about 10,000 to 12,000 
volts. Higher voltages cause frequent 
break-downs, no matter how thick the in- 
sulation may be (not due directly to the 
electrostatic stresses, but due to the indi- 
rect effects of static), so that engineers 
rarely attempt them. 


What would perhaps prove a simple 
cure is the grounding of one leg of the sys- 
tem, or, better, of a common neutral point, 
an arrangement sometimes used abroad. 
With a direct electrical connection to 
ground it is difficult to see how the poten- 
tial of any leg of the system could differ 
from that of ground by any more than the 


voltage set up by the generating appa- 


ratus. This cure is, however, considered 
objectionable in this country, as with it 
the accidental grounding of any conductor 
would cause a short circuit and consequent 
interruption of supply. On the extensive 
high-tension systems now in use in this 
country grounds are frequent, but in each 
case are easily removed before another 
ground occurs on another leg of the sys- 
tem, so that they cause no interruption of 
service. Another possible remedy that 
would not be open to tus objection is the 
use of induction or choke coils with an 
ample cross section of copper connected 
between the high-tension conductors and 
ground. These would serve to give an 
electrical connection which would dis- 
charge any abnormally high electrostatic 
pressures, but in case of a ground on any 
leg of the system would not act as short 
circuits. | 


Guarantees. 
The custom of requiring and giving 


most elaborate and rigid guarantees of the 
performance of steam and electrical ma- 
chinery appears to be on the increase. En- 
gine makers bidding for recent contracts 
must guarantee not only the steam con- 
sumption over a considerable range of 
load, regulation under combined changes 
of load and steam pressure with or with- 
out a vacuum, a large maximum overload 
capacity, but oftentimes a slight maxi- 
mum variation from true uniformity of 
rotation, or some similar difficult require- 
ment. A dynamo maker must guarantee 
no more than a certain rise in tempera- 
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ture in various parts of the machine under 
a given load, the ability to carry a very 
heavy overload without sparking, insula- 
tion resistance, regulation, efficiencies at 
various loads, and oftentimes peculiarly 
difficult specifications of the purchasing 
engineer. 


A notable case of stringent guarantees 
is that of the Imperial plant in St. Louis, 
some of which guarantees are mentioned 
in the paper by Mr. Humphrey on other 
pages of this issue. In addition to the 
individual guarantees on the separate ma- 
chines the whole station in this case was 
covered by one blanket guarantee of the 
contractor to give a certain efficiency as 
a whole, a definite cost of coal per kilo- 
watt hour delivered to outside circuits 
from the switchboard being specified. 


While this practice of requiring guaran- 
tees of a highly perfect performance un- 
doubtedly improves the quality of ma- 
chinery supplied, it often does so at great 
cost to the consumer. The penalty in the 
case of failure of all small contracts is 
the rejection of the apparatus, which com- 
pels the manufacturing companies to 
allow a sufficient margin in the contract 
price to cover the risk. A dynamo which 
would be otherwise a highly perfect ma- 
chine might not be able to carry a 50 per 
cent overload without slight adjustment 
of the brushes and without sparking. This 
may cause the rejection of the machine, 
although in other qualities, such as heat- 
ing, etc., it may be quite superior. In- 
deed, it is often the case that the machine 
rejected is on the whole better than the 
machine given in its place, particularly if 
the quality in which the first machine was 
deficient requires a sacrifice of some other 
good feature, as is often the case. Fre- 
quently no real adequate test is made as 
to whether the machine does or does not 
comply with the guaranteed requirements. 
This is a particularly unfortunate condi- 
tion, as it allows unscrupulous bidders to 
put in poor machinery and run the risk of 
detection. This is particularly likely to 
happen in cases where it is difficult to 


make accurate tests, as for instance, in 


the case of the efficiency of direct-coupled 
machines. Perhaps a most conspicuous 
example of rigid specifications are those 
of the United States Government.. On ac- 
count of them the Government pays much 
more for its supplies and equipment than 


does any private consumer, getting better 


apparatus, but probably not enough bet- 


ter to warrant the additional outlay. 
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COMMUTATOR DESIGN AND CON- 
STRUCTION. 


BY ALTON D. ADAMS. 


It is perhaps fair to say that direct- 
current dynamos and motors depend more 
for satisfactory operation on properly de- 
signed and constructed commutators than 
on any other one feature. Bad propor- 
tions in other parts of the dynamos may 
lower the efficiency slightly or unduly 
raise the temperature of some part, and 
yet the defect be hardly noticed in the 
practical operation of the machine, but if 
the commutator bars are of poor material, 
loose or of insufficient surface to transmit 
the required current, the heating, sparking 
and flashing are quite apt to be such as 
to interfere with or prohibit the operation 
of the machine. The commutator being 
that part of the dynamo subject to the 
most rapid wear and the only machined 
portion likely to require renewal, aside 
from the bearing bushings, it is important 
that electrical repair companies and ma- 
chine shops in general should understand 
the special methods necessary in its con- 
struction and some of the main problems 
of its design. A few years since, commu- 
tators were frequently made with mate- 
rials that have sinced proved unsuitable 
and were almost always proportioned for 
copper or other metallic brushes, so that 
when these older commutators came to the 
repair shop, as they are constantly doing, 
there is usually opportunity for improved 
constructfons, especially if it is desired 
to replace the copper with carbon brushes. 
There are many points in the design of 
commutators which are necessarily con- 
nected with the electric and magnetic 
characteristics of the electric machines for 
which they are intended, and these points 
it is not the purpose to touch upon here, 
the object at this time being simply to 
point out the relation of ampere capacity 
to segment dimensions, certain considera- 
tions connected with insulation, and par- 
ticularly features and methods of con- 
struction conducive to mechanical secur- 
ity in commutators. 

It may be said, with little fear of con- 
tradiction, that by far the majority of 
commutator troubles are due to mechani- 
cal rather than electrical defects, and as 
a matter of design it has proven much 
simpler to procure suitable electrical pro- 
portions than to insure mechanical sold- 
ity. 

SEGMENTS. 

Starting with the question of ampere 
capacity, it should be noted at once that 
the number of segments in a commutator 
is fixed by electric and magnetic consid- 
erations and has no direct bearing on cur- 
rent capacity. The amperes which a giv- 
en commutator will properly transmit de- 
pend on the surface area of one segment, 
the kind of brush used, the number of 
segments that may be in contact with one 
brush and the material of which segments 
are made. 

The number of segments on which a 
carbon brush may safely rest at any one 
time varies somewhat with the design of 
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the particular machine, but in most direct- 
current dynamos and motors of 500 volts, 
or less, pressure, the width of the carbon 
brush may safely equal that of two seg- 
ments, so that the brush may touch three 
segments at the same time. 

A brush contact much wider than two 
segments is very apt to cause sparking, 
and in most cases a narrower brush un- 
necessarily reduces ampere capacity of 
contact. Some years ago, when metallic 
brushes were in general use, brush con- 
tact areas often had a current density of 
100 to 125 amperes per square inch; later, 
fifty amperes per square inch was consid- 
ered good practice for carbon brush con- 
tacts, and this density has gradually been 
reduced until now thirty amperes per 
square inch may be taken as a fair maxi- 
mum. These densities for brush contacts 
are based on the use of pure drawn or 
forged copper for segments, on which good 
practice has now mainly settled, and if 
castings of copper alloys are used for seg- 


ments the density at brush contacts should 


be diminished. 

The inducements to use cast segments 
are now small, as drawn copper can be 
had that is truer to gage than castings, 
at a less price, and is certain to be free 
from blowholes. As the area of brush sur- 
face for a single segment depends on both 
length and width, the required contact 
area is sometimes secured by rather long, 
narrow segments, and at others with seg- 
ments comparatively wide and short. The 
tendency in new work, however, is toward 
rather short, wide segments, resulting in 
commutators of quite large diameters as 
to their length, which are more easily 
made mechanically solid, and save also 
in length of shaft and base. 

The long, narrow segment, with the re- 
sulting commutator of small diameter as 
to length, was more in favor on old ma- 
chines, and it will often be found when 
one of these commutators is to be re- 
placed that by the use of wider segments 
ample contact surface for carbon brushes 
can be secured in the original commuta- 
tor length, while the increased diameter 
permits the use of improved methods of 
construction. In addition to the length of 
segments necessary for brush contacts it 
is desirable to allow from one-half to one 
or more inches in their length for the 
end motion of the commutator, and for 
clearance at each end. There must also 
be room for the proper attachment of ar- 
mature conductors. 

Concerning the maximum width of seg- 
ments it may be said that carbon brush 
contacts, three-fourths and even seven- 
eighths inch wide, are being used, and it is 
doubtful whether these limits should be 
much exceeded in small machines, since 
difficulties of secure contact increase with 
the width of arc. 

As commonly constructed, current en- 
ters and leaves a commutator once for 
each pair of poles, so that in a bipolar 
machine two segments must deliver the 
entire current,in a four-pole machine four 
segments, and so on, allowing for brushes 
wide enough to cover two segments. 
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In some multipolar machines the arma- 
ture windings are so connected that but 
two sets of brushes are used, and for these 
cases each set must conduct the entire 
current, a construction which usually re- 
sults in a commutator large compared 
with the machine to which it is con- 
nected. : 

Every commutator may be broadly di- 
vided into three parts, the segments which 
conduct the current, the insulation which 
separates the segments from each other, 
and from the clamps, and the shell or 
clamping parts which hold the numerous 
pieces together. 

The segments, with their intermediate 
insulation, must form a true, hollow cyl- 
inder, the so-called segments being really 
circular sectors and the insulating sheets 
small parallelograms except as to the 
slight curve of their outside edges. The 
number of segments or sectors of which 
a commutator is made up fixes the angle 
between the sides of each segment, with- 
out regard to the insulating mica strips 
between them, and the width of the seg- 
ment at its outside edge being determined 
for the desired ampere capacity of brush 
contacts and its radial depth fixed by con- 
siderations of wear and mechanical stiff- 
ness, the thickness at the inside edge may 
be readily calculated. 

It is quite important that the sides of 
the segments have, as to each other, very 
nearly the correct angle, else the seg- 
ments will touch the mica strips at only 
the inside or outside edges and it will be 
found impossible to hold them rigidly to- 
gether. It is a good rule to require that 
the thickness of segments shall not vary 
from the standard dimensions for their 
thick and thin edges by more than one- 
thousandth of an inch in either direction, 
so that the thickness of segments shall 
not vary more than two-thousandths of 
an inch from each other. This degree of 
accuracy can readily be attained in either 
forged or drawn bars. 


INSULATION. 

Nowhere else in electrical machines are 
the requirements as to insulating mate- 
rials so exacting as in commutators. 
Among these are great strength to resist 
compression, high insulating properties, 
impunity to high temperatures, small 
power to absorb moisture and smooth 
wearing qualities; also capacity for ac- 
curate division. A variety of substances, 
as fibre, asbestos, wood and mica, have 
been used for commutator insulation in 
the past, but the mica has alone stood 
the test of time for general use in this ca- 
pacity. 

The mica used must be free from me- 
tallic impurities, and that used between 
the segments should be as soft as possi- 
ble; the so-called amber mica being much 
used in this position, so as to wear at 
about the same rate as the segments. 

a he thickness of mica between the seg- 
ments varies in practice from about .02 
to as much as .06 Inch, these differences 
being due in part to the design and pres- 
sures of various machines. For dynamos 
and motors of not over 500 volts pressure, 
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whose proportions do not require some 
special dimensions for the mica between 
segments, a thickness of about .04 inch 
will in many cases be found satisfactory. 

If the mica between commutator seg- 
ments is too thick it gives trouble by ex- 
tending beyond them, after a little wear, 
thus tending to-lift brushes from contact 
with the segments and form an arc; while 
if too thin the carbon particles worn from 
the brush are apt to bridge across the 
mica and cause flashing. To insure that 
mica between segments will not flake out 
and will wear in the best manner it is well 
to divide it into strips .002 or .003 inch 
thick, and stick these together with shel- 
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lac, using shellac also on the side of each 
segment when put together. The rings 
which insulate the segments from the 
commutator sleeve and clamping parts 
should also be of built-up mica, and usu- 
ally from .04 to .06 inch thick. 
COMMUTATOR SLEEVES. 

The purpose of the sleeve is to hold the 
commutator segments rigidly in position, 
and unless it does so the machine becomes 
practically useless through excessive 
sparking and heating at the brushes. The 
design should be such as not only to hold 
the segments at a fixed diameter but also 
to maintain enough side pressure between 
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them to-securely clamp the mica. This 
side pressure, however, cannot be relied 
on to resist radial motion, which can only 
be prevented by a solid contact with mica 
rings both above and below. 

In order to secure the clamping action 
of the sleeve on the segments it is com- 
mon to use either a single or a double 
taper on the clamping parts; with the 
single taper segments must bed solidly 
on to one straight surface, while with the 
double taper both holding surfaces come 
on at an angle. 

Where large numbers of commutators 
are being made and special tools and jigs 
can be had, there is a slight advantage in 


the double taper construction, but in the 
manufacture of a few machines without 
much outlay for special equipment, the 
single taper form of clamp is to be pre- 
ferred. 

The parts of commutator segments 
which extend between the clamps may be 
either at each end or underneath, so that 
the segments extend out over the clamps. 
The first method makes a little longer 
commutator, but is quite easy to make, 
while the second is harder to follow with 
ordinary tools. Formerly it was the cus- 
tom to hold the clamps in position by a 
screw collar on one end of the sleeve, 


569 


but the later construction, which is also 
better and cheaper, employs several cap 
screws or bolts for the purpose. It is im- 
practical to bring the segments to a prop- 
er degree of tightness with the clamps of 
the commutator sleeve, but this must be 
done with suitable rings or presses out- 
side, and the commutator clamps subse- 
quently employed to hold the compression 
thus gained. Cast-iron forgings and steel 
castings have been used for commutator 
sleeves and their clamps, but cast-iron is 
perhaps the most common and is suita- 
ble for the purpose if made sufficiently 
heavy. The very general use of carbon 
brushes now requires a more substantial 
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commutator construction than was com- 
mon when the metallic brush was in gen- 
eral use, as it is impractical to use car- 
bon brushes on commutators having high 
and low bars, since the brushes, in passing 
over these bars, are lifted from their con- 
tacts, breaking the current and causing 
destructive sparking and heating. 

The metallic brush, when lifted at one 
point, usually retains contact at others 
because of its yielding nature, but the car- 
bon brush may be so lifted as to touch at 
a bare point. 

Troubles with high and low commuta- 
tor bars and carbon brushes usually grow 
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worse very rapidly, as the heat that re- 
sults from sparking causes excessive ex- 
pansion of the bars, this ‘tends to loosen 
them more and the actions become cumu- 
lative. 

After a commutator is completed it 
may be tested for tightness by holding 
a piece of hard fibre on each segment and 
striking the fibre a fair tap with a light 
hammer, then feeling over the joints be- 
tween segments and mica to see if they 
have developed high and low bars. 


60-AMPERE 220-VOLT COMMUTATORS. 


To illustrate some of the features of 
design and construction pointed out, take 
the case of a commutator for a 60-ampere 
220-volt dynamo or motor of the bipolar 
type. 

As this commutator is to deliver 60 am- 
peres, the actual area of brush contacts 


for each set should be equal to 60 + 30 = . 


2 square inches, on the basis of 30 amperes 
per square inch of contact. Allowing the 
width of brush contact to be .8 inch, the 
length of contact surface becomes 2 ＋ 8 = 
2.5 inches, and adding 154 inches for ar- 
mature connections, end play of commu- 
tator and clearance, makes the total 
length of the top of segment 4% inches. 

It having been decided to let each brush 
contact cover about two segments, the 
thick edge of bars for this commutator, 
before they are turned to circular shape, 
is taken at .4 inch. To secure great me- 
chanical solidity the radial depth of bars 
is taken at 1.5 inches, and it is now neces- 
sary to calculate the thickness of the bar 
at the inside or thin edge, for which the 
number of segments in the commutator 
must be known. 

It having been decided for reasons con- 
nected with magnetic and electric feat- 
ures of design to put 56 segments or bars 
into this commutator, the angular space 
occupied by each bar, or the angle be- 
tween its sides, must be equal to 360 de- 
grees divided by 56, or 6 degrees and 26 
minutes, neglecting the mica, which does 
not affect the angle of the segments. 

Now it is evident that the tangent of 
one-half the angle of the bar is equal to 
one-half the difference between the thick 
and thin edges divided by the depth of 
the bar, that is tan I (6°26) + 2] = 
x 
—, when X is taken as one-half the dif- 
1.5 
ference between the thick and thin edges. 
Solving above equation for the value of 
X gives .084, so that the dimension for the 
thin edge of the bar is .4— (.084) 2 = 
.232 inches. This bar is to be cut from 
drawn commutator stock, and as the ar- 
mature leads are small they will be sold- 
ered directly into slots cut in each bar 
by a milling machine. Insulating strips 
between segments and the rings are of 
built-up mica of the dimensions shown 
on the previous page, which experience 
has proven satisfactory in similar cases. 

In case the mica rings are found too thin 
at any point when the commutator is put 
together, the necessary amount of mica 
is added. eed 
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TESTING.“ 


BY KEMPSTER B. MILLER 


In a large class of tests— that is, 
those requiring quantitative measure- 
ments— there are three distinct subdivi- 
sions, which are as follows: Tests for re- 
sistance or conductivity, tests for capac- 
ity and tests for insulation. Tests for the 
location of faults in lines always depend 
on the application of one or more of these. 

There are three principal methods of 
making resistance tests: First, by the 
use of a Wheatstone bridge, which is ac- 
curate for all resistances except those 
very large or those very small. Second, 
the fall of potential method, which is of 
value in measuring very small resistances, 
as of a large conductor, such as a trolley- 
wire or heavy feeder. This method has 
little use, therefore, in telephone work 
where all conductors are comparatively 
small. Third, by the use of a sensitive 
galvanometer in series with a battery. 
This method is the most accurate for the 
determination of extremely high resist- 


FIG. 1.—THE CIRCUITS OF A WHEATSTONE 
BRIDGE. 


ances and is, therefore, of great use in 
measurements of insulation resistance. 

For general resistance measurements 
the Wheatstone bridge is the most suit- 
able, being very accurate and exceedingly 
simple in manipulation. In order to ap- 
preciate the possibilities of this instru- 
ment its underlying principles should be 
understood. In Fig. 1, A, B, R and X 
represent resistances. G is a galvano- 
meter or instrument for detecting the flow 
of current through it. The four resist- 
ances are connected together as shown, 
the galvanometer being connected in the 
“bridge” between the juncture of A and R 
and B and X. A battery, B’, is connected 
between the junctures of A and B and of 
R and X. Each resistance, A, B, R or X, 
forms what is termed an arm of the 
bridge. 

The two fundamental laws upon 
which the action of the bridge is based 
may be stated as follows: 

1. No current will flow between points 
of equal potential; and 

2. The drop in potential along the vari- 
ous parts of a conductor is proportional 
respectively to the resistances of those 
parts. 


From a book to be published by the American 
Electrician Company. 
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Referring again to the diagram, it 18 
evident that a current from the battery 
flows to the point, e, where it divides, 
part flowing through A R and part 
through B X, after which they unite and 
pass to the negative pole of the battery. 
But what of the galvanometer? Evi- 
dently by Rule 1 the only time at which 
no current will pass through it will be at 
the time when the points, f and h, are at 
the same potential. By Rule 2 these points 
will be at the same potential only when 
A bears the same relation to R as B does 
to X. . 

That 18 

A : R:: B: K, or, by alteration, 
A R 


A little algebra will render the above 
evident if not so already. 

Call ei the drop of potential between the 
points e and 1, ef that between e and f, 
and eh that between e and h. 


Then 
ef: ei :: A: A R by Rule 2. 
A 
Therefore, ef = —— oi. 
ATR 
Similarly 
B 
eh = ei. 
B ＋ X 


For a condition of equal potentials at f 
and h so that no current will flow through 
the galvanometer, e f must = e h. 

Then ä 


B 
— ei = ei 
A+R B+ X 
AB + AX = AB + BR. 
3 BR, dividing by BX, we have 
= = aoe is the equation of the ratios 
between the resistances of the arms of the 


bridge, to insure no flow of current 
through the galvanometer. 

The resistance to be measured forms 
the arm X of the bridge, and in order to 
determine its value the resistances in the 
various arms are adjusted till no current 
flows through the galvanometer. Then 
the equation just derived holds good and 
may be solved for X, 


B 
thus X = — R. 


A 

The arms A and B are best termed the 
“ratio arms” of the bridge and arm R the 
rheostat arm. 

In commercial forms of the Wheatstone 
bridge, A and B are usually so arranged 
that each may be given the values, 10, 100, 
and 1000 ohms, and in some cases 1 ohm 
and 10,000 ohms also. The ratio arms, A 
and B, may therefore be adjusted to bear 
any convenient ratio to each other from 


10 1000 
— to ——, or, in some instances, from 
1000 10 


1 10,000 


to 
10,000 
reality a rheostat capable of being adjust- 
ed to any value from 1 to about 11,000 
ohms. 
In some bridges, sealed batteries are 
furnished with and form a part of the in- 
strument. In those having no battery, 


- The rheostat arm is in 
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suitable binding posts are provided, usu- 
ally marked BB, between which the bat- 
teries may be connected. Other binding 


posts, usually marked XX, are furnished 


for connecting the terminals of the un- 
known resistance to be measured. 

Two keys are usually furnished, one in 
the battery circuit and the other in the 
galvanometer circuit. Each keeps its cir- 
cuit normally open. 

The operation of the bridge is very sim- 
ple. First some ratio between the arms 
A and B is determined upon. The battery 
is then connected between the proper 
binding posts, and likewise the resistance 
to be measured is connected between its 
binding posts. 

The battery key is first depressed and 
then the galvanometer key. A deflection 
of the galvanometer needle will take place 
which by its direction will after a few 
trials show whether the resistance in the 
rheostat arm is too great or too small. 
The rheostat is adjusted accordingly un- 
til the galvanometer needle shows no de- 
flection upon the operation of the keys. 
We then know that our equation 


A R 

— = — holds good, 
B x 

and consequently 


B 
XS XR. 
A 


That is, the unknown resistance 18 
equal to the ratio between B and A multi- 
plied by the resistance in the adjustable 
Considerable judgment may be exer- 
cised in the choosing of the appropriate 
ratio in the ratio arm to obtain the 
greatest accuracy. Obviously if a very 
high resistance is to be measured the 
ratio should be large, and vice versa. 

In bridges having resistances of 10, 100 
and 1000 ohms in the ratio arms, the fol- 
lowing values in arms A and B will give 
the best results: i 


Resistance to 
be measured. 


Under 100 ohms . 1000 10 

100 to 1000 ohm 1000 100 
1000 to 10,000 ohms 1000 1000 
10,000 to 100,000 ohms 100 1000 
100,000 to 1,000,000 ohms 10 1000 


As to the accuracy of measurements at- 
tainable by the use of the Wheatstone 
bridge, the following table represents the 
claim of one reliable manufacturer: 


1* of an ohm to an accuracy of 1 D.C. 


1 ohm K ee oe 3 s. 

10 ohms oe oe 6 1 A 6 

100 oe 40 60 ee 55 te 

1000 oe oe (X) 60 ra t. 
10,000 «6 ea «6 ee 17 e 
100,000 oe ee oe 40 VA b 
1,000,000 s 6e ee 60 5 ee 


If using the 110-volt lighting circuit as 
battery power 1 megohm may be meas- 
ured accurate to % per cent. 

There is no doubt but that with a well- 
made bridge with a sensitive galvano- 
meter, these results may be equaled if not 
surpassed. Great care must be taken in 
using a voltage as high as 110, as there is 
danger of burning out the coils. Such 
high voltage should be used only in meas- 
uring very high resistances, and the ratio 
arms should be adjusted to give as high 
a multiplying ratio as possible. 
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It is frequently found that a current 
that it is desired to measure is so large 
that it sends the spot of light completely 
off the scale, thus rendering the measure- 
ment of the deflection impossible. In or- 
der to increase the range of the galvano- 
meter so as to make it available for meas- 
uring both large and small currents, cer- 
tain resistances called shunts may be 
placed in parall.l1 with the galvanometer 
coil as in Fig. 2. The resistance of the 
shunt being known, it is easy to calculate 
the amounts of the currents that pass 
through the galvanometer coil and the 
shunt. 

Calling Rg the resistance of the galva- 
nometer, R that of the shunt, Cg the cur- 
rent through the galvanometer, Cs that 


S 


FIG. 2.—THE CONNECTION OF A GALVANO- 


METER AND SHUNT. 


through the shunt, and C the total current 


through both, then 
C=Cg+ Cs. 
Also when E is the difference of poten- 
tial betwen the common terminals of the 
galvanometers and shunt, 


E 
Cg = — and Cs = —-. 
Rg Rg 
Cg Re 
E= Cg Rg = Cs Rs. Hence Cs = 5 
8 


Substituting this value of Cs, in the first 


equation, we have 
Cg Rg Rg 
Rs Rs 


Rs + Rg 


K. š 
Rs + 
This quantity —— 


C = Cg + 


is called the 


8 
multiplying power of the shunt, because 
it represents the number by which the 


E lj: i ~ 
* ö i z fa 
5 i 
~ — =| P /. 


FIG. 3.—A COMMERCIAL FORM OF SHUNT BOX 


current through the galvanometer must 
be multiplied, in order to give the value 
of the current being measured. 

Shunt boxes are usually provided for a 
given galvanometer with a number of 
coils specially arranged to give such con- 
venient values of the multiplying powers, 
as 10, 100 and 1000. For this purpose the 
various coils of the shunt box have re- 
sistances of 1/9, 1/99 and 1/999 of the re- 
sistance of the galvanometer. 

To better show this rule, assume that a 
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multiplying power of 1000 is desired, then 
Rs + Rg 
1000 = ——— 
Rs 
1000 Rs — Rs = Rg 
Rg Rg 
8 = — =, 
1000 — 1 999 


A commercial form of shunt box is 
shown in Fig. 3, the various multiply- 
ing values of the shunt being obtained by 
plugging the block corresponding to the 
multiplying power desired. 

For moderate deflections, the current 
traversing the coils of a refiecting gal- 
vanometer may, without sensible error, be 
taken as proportional to the deflection of 
the spot of light on the scale, or to the 
deflection read through the telescope. The 
current is, of course, inversely propor- 
tional to the total resistance of the cir- 
cuit, and from this it follows that the de- 
flections are inversely proportional to the 
resistance. This fact enables the galva- 
nometer to be used for measuring un- 
known resistances by comparing a deflec- 
tion obtained when a given e. m. f. acts 
through a known resistance with that ob- 
tained when the same e. m. f. acts through 
an unknown resistance. 

The general method of measuring re- 
sistances by the use of a galvanometer is 
to note the defiection obtained with a 
given battery and a known resistance in 
the circuit, and from this to compute 
what is called the working constant. This 
working constant may be defined as the 
number of scale divisions deflection that 
would be obtained by causing the current 
from the given battery to pass through 
the galvanometer and a resistance of one 
megohm. Of course such a defiection as 
this can exist in our imagination only, 
but it serves, nevertheless, as a conveni- 
ent standard upon which to base our cal- 
culations. Having obtained the working 
constant, a reading is taken of the defiec- 
tion produted by passing the battery cur- 
rent through the galvanometer in series 
with the unknown resistance. As the de- 
flections are inversely proportional to the 
resistances, the unknown resistance is 
then readily computed. 

If measurements of comparatively low 
resistance are to be made, then the resist- 
ance of the battery and of the galvano- 
meter must be taken into consideration 
as well as that of the resistance placed in 
circuit with them, but as the measure- 
ments here considered will be those of 
very high resistances only, the resistance 
of the battery and of the galvanometer 
may be neglected. For the purpose of 
‘taking the constant connections are 
made as shown in Fig. 4, where B is the 
battery, G the galvanometer, S the shunt 
and R the known resistance. Usually the 
value of R is 1/10 of a megohm, or 100,000 
ohms. With the 1/999 shunt a certain de- 
flection will be obtained when the circuit 
is closed. Obviously, if the shunt were 
not present the deflection would be 1000 
times as great, because only 1/1000 of the 
current passes through the galvanometer. 
Therefore the total deflection, if it could 
be measured, that would be produced 
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through the galvanometer and the 100,000 
ohms resistance, would be the deflection 
noted multiplied by 1000. If, now, the re- 
sistance, R, had a value of 1 megohm in- 
stead of 1/10 megohm, the deflection 
would have been only 1/10 as great as 


FIG. 4.—CONNECTIONS FOR CALIBRATION OF} 
SHUNTS. 


this. Therefore to find the number of 
scale divisions of deflection which the gal- 
vanometer alone would give with 1 meg- 
ohm in circuit, we multiply the deflection 
noted by 1000 and by 1/10. 

In general we may say: To find the 
working constant, multiply the deflection 
obtained by the multiplying power of the 
shunt, and by the value of the known re- 
sistance in megohms. 

As a numerical example let us assume 
that with the 1/999 shunt and the 1/10 
megohm resistance, we obtain a deflection 
of 200 scale divisions, then the working 
constant is 


1 
200 X 1000 X — = 20,000. 
10 


In other words, 20,000 would be the 
number of scale divisions obtained were 
the entire current from the battery al- 
lowed to pass through the galvanometer 
with one megohm in series. 


— . —— 


A SIMPLE FORM OF RAILWAY POWER 
HOUSE LIGHTNING ARRESTER. 


BY A. E. KENNELLY. 


A simple and convenient form of cen- 
tral station lightning arrester, designed 
and installed by Mr. W. T. Cook, Mana- 
ger of the Louisville Traction Company 
at Louisville, Ky., deserves some notice 
from those interested in street railway 
service. It does not involve any new prin- 
ciple, but is readily set up on the spot 
with the aid of a carpenter. It is illus- 
trated in the accompanying illustration. 
A front elevation is shown at the left- 
hand side, and a vertical section at the 
right hand side of this sketch. 

Upon the wall, WW, of the station, near 
the switchboard, is a box, XX, with nine 
vertical partitions, each lined with as- 
bestos paper. 
copper rods, a, a’, and b. The two for- 
mer are connected through switches, s, 
s“, with a heavy copper conductor of 300,- 
000 circular mils section, leading directly 
to the positive bus bar of the switchboard, 
immediately above the main generator 
switches. The lower rod, bb, is connected 
directly to the negative or main return 
bus bar by a copper conductor, No. 0000 
A. W. G., without any intermediate switch. 
In any partition of the box, a No. 16 A. W. 
G. double cotton covered copper wire is 
hung, as shown at w, on the right hand 


Into this box pass three 
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side. The upper end of the wire is bared 
and is hooked around the rod, a, while the 
lower end of the wire is left covered and 
is allowed to rest by its weight on the 
ground rod, b. With the switches, 8, 8“, 
closed, the full station pressure of 650 
volts will be brought to bear between the 
rods, a and b, which are 10 inches apart, 
and thence upon the double thickness of 
cotton covering on the wire, w, at the con- 
tact with the lower bar. The cotton cov- 
ering of the wire, w, is amply sufficient to 
stand a pressure of 550 volts indefinitely, 
but should an electrical disturbance of 
high pressure arrive at the station, due to 
a lightning discharge, the pressure will 
disrupt the cotton insulation and produce 
a momentary short circuit through the 
arc and the wire, w, between the positive 
and negative rods, a and b. The melting 
and volatilization of the wire takes place 
instantly, and the arc is almost instantly 
extinguished by reason of its being una- 
ble to sustain itself over the 10-inch gap. 
The reason for the use of two separate 
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Soldering aluminum has so far proven 
a difficult task. Most solders, such as or- 
dinary hard solder composed of silver 
and tin, or ordinary soft solders, com- 
posed of lead and zinc, will not stick, ow- 
ing to the high heat conductivity of alu- 
minum. The heat is very rapidly drawn 
away from any of the molten solders, 
causing them to freeze before flowing suf- 
ficiently. Good joints can be made, how- 
ever, by carefully cleaning the surface to 
be joined, and with very hot soldering 
bits, or careful work with the blow pipe, 
“tinning” the surfaces with some of the 
special solder used, before attempting to 
join the metals; using special alloys for 
the solder. Several such solders are suc- 
cessfully used, pure tin with a little phos- 
phor tin being the basis of the majority 
of such solders. Soldering bits of nickel 
are best to be used and specially good 
work has been done with those kept hot 
by a gasoline torch or electric appliance. 

Special care should be taken to clean 
the surface to be soldered; this can be 
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positive bars, a, a’, is that a wire, w, can 


be replaced on either side by opening a 
switch on that side, and after the wire 
is in position the switch can be closed 
without danger of burning up the wire in 
the face of the operator. Bight partitions 
were used in this apparatus, so as to ena- 
ble eight different wires to be used in 
parallel at the same time, but in practice 
only two wires were employed, one on 
each side. 

Mr. Cook states that during the winter 
time the wires remain in position for 
months unaffected, but during a thunder- 
storm it is usual for one or both wires 
to be burned up. The flash is so soon 
dissipated that no trouble is experienced 
at the generators. Mr. Cook states that 
the apparatus has worked satisfactorily 
for more than five years. 

„ 


SOLDERING ALUMINUM. 


On account of the number of inquiries 
for directions for soldering pieces or 
wires of aluminum the following instruc- 
tions are reprinted from the handbook of 
the Pittsburgh Reduction Company. 

In advance it might be said that wire 
connections are best made by means of 
some form of coupling device such as the 
McIntyre joint, which is made of alumi- 
num, for this purpose. 


successfully accomplished by the me- 
chanical means of scratch-brushing, 
scraping or filing the surfaces, thus ex- 
posing fresh metal free from the thin 
film of oxide of aluminum and the oxide 
of silicon (silica), which forms a pro- 
tecting coating over the surface of the 
metal, preventing either the soldering or 
the plating of the aluminum. 

Another way to clean the surface of 
aluminum for either soldering or plating 
is to dip the sheets into nitric acid di- 
luted with three times its bulk of hot 
water, and which has had just enough 
hydrofiuoric acid added to it to make the 
solution act on the surface of the metal, 
this action being denoted by the evolu- 
tion of gas bubbles. The solution can 
be kept in either a wooden or lead-lined 
tank, and the amount of hydrofluoric acid 
added need be only small, say less than 
five, or, at most, ten per cent. of the 
bulk of the solution. The hydrofluoric 
acid required is the cheap fluid of com- 
merce sold in lead jugs and costing about 
five cents per pound. i 

The aluminum, after being cleaned in 
this dilute nitric and hydrofluoric acid 
solution, is again dipped into hot water 
for rinsing and dried in hot sawdust; 
it is then cleaned so that either solder 
or plating solutions can be readily ap- 
plied. 
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THE USE OF ELECTRICITY IN GAS WORKS. 


Mr. H. G. Field describes in The Tech- 
nic“ an isolated plant installed under his 
direction for the Detroit City Gas Com- 
pany. The plant consists of a small gas 
engine driving a dynamo supplying lights, 
particularly in such dangerous places as 
the Pintsch compressor room, tank house, 
purifier cellars and ammonia room, where 
artificial lights of other kinds would be 
out of the question, owing to the inflam- 
mable and explosive nature of the atmo- 
sphere. Keyless sockets are used, con- 
trolled by switches located outside, long 
extension cords with waterproof sockets 
and heavy lamp guards being provided to 
facilitate inspection in case of trouble in 
tanks, purifier rooms or other places 
where without them it would be necessary 
to work in the dark. An interesting 
piece of apparatus described in the same 
article is Indicated in the accompanying 
diagram of connections. Its purpose is to 
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indicate and record at any point the gas 
pressure as measured either on the prem- 
ises or at any distant location. The in- 
strument consists of a gasometer, to the 
bell of which is attached a moving con- 
tact sliding over contact points, connect- 
ed, regulator-head style; to a resistance. 
A definite current is passed through this 
resistance by means of a constant poten- 
tial, indicated in the figure by a storage 
battery. The difference of potential be- 
tween the moving contact and the lower 
terminal of the resistance is proportional 
to the pressure, and this potential differ- 
ence can be tapped off to indicating or re- 
cording instruments, or, as indicated in 
the figure, to both. The article states that 
the use of this arrangement for indicating 
or recording at a distance any pressures 
or positions has been patented. 


AMERICAN ELECTRICIAN 
OIL AND GREASE EXTRACTORS. 


There is hardly an imaginable situation 
where it is not possible to improve things 
by the use of grease extracting machinery 
in connection with steam boilers and 
steam using. The number of grease ex- 
tractors now in the market is almost in- 
finite, and it must be said that almost 
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I. By Expansion. 


II. By Reverse of Current. III. Centrifugal. 
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type, and a few other varieties which will 
develop from combinations of the varie- 
ties above noted, and which will be de- 
scribed and classified according to their 
characteristics. 

For the above engravings we are in- 
debted to a catalogue of Jennings Sepa- 
rators, published by the Watson & Mc- 
Daniel Company, Philadelphia, Pa., which 
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IV. Baffle Plate. 


FIG. 1.—TYPES OF GREASE EXTRACTORS. 


every one of them possesses more than 
one point of excellence. There are num- 
berless conditions met with in practice 
that require an almost endless variety 
of mechanisms to meet, and it is for this 
reason that the very many forms of grease 
extractors in the market are all neces- 
sary. 

Many forms of extractors are made for 
grease alone, other forms are for water 
only, while many extractors work to sep- 
arate both water and grease. Although 
there is an almost endless variety in form 
and appearance, all the separators work 
upon one or more of a few fundamental 
principles, and the several forms may be 
classified and divided into the following 
forms, viz.: Separation by expansion, 
by reverse of current, by centrifugal force 
and by baffle plates. The four engrav- 
ings which constitute Fig. 1 represent 
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FIG 2,—JENNINGS’ COMBINE OIL OR GREASE 
SEPARATOR. 


types of these four methods, to which 
may be added the “Turkish Towel” sepa- 
rator, the “Drip Pan,” the “Wire Screen” 


shows the methods noted above, and also 
a combination of the four methods into 
one separator, shown by Fig. 2, and known 
as the Jennings’ Combined Oil or Grease 
Separator. This device is said to be free 


FIG. 3.—MOSHER SEPARATOR. 


from back pressure, and is made either 
vertical or horizontal. 

The centrifugal class is perhaps the 
largest, therefore we will give attention 
to that first. But the centrifugal type 
may be subdivided into quite a number of 
separate and distinct divisions accordingly 
as the grease is thrown off tangentially or 
spirally. Figs. 3 and 5 will illustrate this 
point. Fig. 3 shows the spiral form of 
grease delivery, and Fig. 5 presents the 
tangential principle in one of its many 
forms. 

The form of apparatus shown by Fig. 
3 may be a boiler fixture or it may 
be placed for different kinds of duty 
in lines of steam or exhaust pipes. This 
device is known as the Mosher Separator, 
and is manufactured by Charles P. 


‘Mosher, New York City. When placed in- 


side the boiler, its office is solely 
to separate water from the dry steam. 
This is also its function when placed 
in a steam pipe, but when connected 
into a line of exhaust piping, oil and 
water both will be separated from the un- 
condensed steam. Fig. 4 shows the 
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method of applying this separator in a 
line of pipe to remove either steam or oil, 
and the engraving also illustrates the ac- 
tion of the separator so as to make 
This 


it easily understood. engrav- 
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FIG. 4.—ACTION OF SEPARATOR. 


ing shows the spiral by means of 
which a whirling action is given the 
flow of steam in the pipes, and the man- 
ner in which the oil and water are thrown 
out by centrifugal force during the whirl- 
ing action mentioned, and it is also shown 
how the water and oil are “peeled” or 
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FIG. 5.—DE RYCKE GREASE EXTRACTOR. 


“shaved” from the dry steam by action 
of the edge, which in this separator is a 
special point. 

Another form of “centrifugal” grease 
extractor is shown by Fig. 5—the De 
Rycke, made by Joseph De Rycke, of 
New York City. This separator con- 
sists, as shown, of a casing in which 
TIOL 
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FIG. 6.— LIPPINCOTT OIL EXTRACTOR. 


is a hollow cone fitted with knife-edged 
spiral wings. The space between the shell 
and cone at its smallest part is equal to 
the diameter of the exhaust pipe, and the 
space between the cone and the outlet is 
greater in area than that of the exhaust 
pipe. On entering the extractor, the 
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steam is thrown outward by the cone and 
given a centrifugal motion by the wings. 
At the end of the cone the motion of the 
steam is reversed and the heavier par- 
ticles are thrown to the outward end of 
the shell and into the cone, whence they 
are carried off by a suitable pipe. The 
cone is stationary and is held securely by 
lugs. 

Fig. 6 shows another type of the in- 
verted syphon extractors, but there is 
added a baffle plate, placed vertically 
which prevents the steam from Uistribu- 
ting the water, and possibly splashing it 
back into the upward column of steam, in 
which it might again be caught and again 
carried on by the steam. A large area is 
provided around the radial, vertical baffle 
plates, in order that steam may pass with 
the least possible disturbance or loss of 
pressure. 

In the Lippincott Separator the water 
strikes a curved deflector, without any 
tendency to spray, and is instantly defiect- 
ed down to the reservoir, while the steam 
readily passes around the sides of the de- 
fiector. The action of the two types of 
separators shown may be demonstrated 
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FIG. 7.— THE ‘WRONG 


FIG. &.—THE RIGHT 
WAY.” WAY.” 


by means of two sheet metal plates, one 
fiat and one curved, held under any con- 
venient water faucet. 

The manufacturer of this separator il- 
lustrates this point by the two engrav- 
ings presented herewith, as Figs. 7 and 8. 
In Fig. 7 is illustrated what Mr. Lippin- 
cott calls the “wrong way,” and in Fig. 8 
he presents his right way.“ In the first 
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FIG. 9.— CLIMAX SEPARATOR. 


engraving the steam and grease is shown 
impinging directly against a flat baffle 
plate, the oil flying off in every direction, 
only to be caught again to a great extent 
by the current of steam and carried on 
with the vapor again. In Fig. 8, the “right 
way,” the extracted oil is carried down 
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to the receiver by the guide, which is 
really a curved baffle plate. The full title 
of the device shown by Fig. 6 is a “Steam 
Separator and Exhaust Grease Extractor.” 
It is made by A. C. Lippincott, New York 
City. 

Probably the simple form shown by 
Fig. 9, which represents a Climax Sepa- 
rator made by Best, Fox & Co., Pitts- 
burgh, Pa., is the fundamental form of 
most of the oil separators, both centrif- 
ugal and otherwise. In this form there 
is simply a pipe within a pipe, the steam 
entering the smaller, passing into the 
larger in a downward direction, centrifu- 
gal force acting at this point serving to 
carry the grease down into the reservoir 
while the steam makes the turn and es- 
capes through the pipe to continue its 
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FIG. 10.—SIMPSON SEPARATOR AND TRAP. 


journey to the engine. Upon the simple 
fundamental form there has doubtless 
been built most of the grease extractors 
now in the market—all the centrifugal, 
and many other forms besides. 

A development of the centrifugal ex- 
tractor is shown by Fig. 10, which repre- 
sents the Simpson, made by the Keystone 
Engine & Machine Works, Philadelphia, 
Pa., in which, the steam taking a spiral 
course between the threads, causes the 
water and grease to be thrown by cen- 
trifugal force against the outer walls, 
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FIG. 11.—VERTICAL AND HORIZONTAL HOPPES 
OIL ELIMINATOR 


while the dry steam goes through the 
small holes to center of pipe. Steam can 
enter either at A or at B, as convenience 
may require, and the water column at 
the bottom shows the quantity of water 
in the reservoir at all times. 

There is a very close connection be- 
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tween the centrifugal extractors, espe- 
cially when they are assisted by gravity 
as in the case of Fig. 9, and some of the 
inverted syphon and baffle plate types. In 
fact, Fig. 9 may be called an inverted 
syphon concern, and it may also be termed 
a “baffle plate“ construction if it be al- 
lowed that the “plates” are rolled into 
tubes—the effect is the same, it is only a 
difference in the details of construction. 
Fig. 11 may be included in the inverted 
syphon type, but aside from this there is 
& very important feature in the gutters 
shown in the engravings, said gutters be- 
ing always filled: with water, which inter- 
cepts all entrained water and grease. In 
the vertical type the steam enters the de- 
vice at the top and the water or oil fol- 


FIG. 12.—VERTICAL DIRECT (SWEET) 
SEPARATOR, 


lowing the surface passes to the bottom of 
the separator and is intercepted by the 
water. The water or oil in the steam not 
following the surface will strike the exter- 
lor of the cone and will be caught by the 
gutters at the bottom of the cone and car- 
pipe. In the horizontal separator the steam 
may enter at either side, both being alike. 
In this separator, as in the vertical, the 
water or oil is caught by the gutters and 
carried to the bottom by the pipes shown. 


One of the most important features of 


this device is that it is so designed that 
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the steam is gradually expanded into a 
chamber ten times the area of the pipe 
and on its outward passage is gradually 
reduced back again to the original area. 
This arrangement reduces the velocity of 
the steam in the working part of the sep- 
arators to one-tenth of that in the pipes, 
and it is claimed that the separatfon takes 
Place with the least possible amount of 
friction, the interior of the separators be- 
ing perfectly smooth. These machines 
are manufactured by the Hoppes Manu- 
facturing Company, Springfield, Ohio. 

Quite different in principle, and loaded 
with additional grease catching appara- 
tus, is the “Direct” Separator made by 
the Direct Separator Company, Syracuse, 
N. Y., and illustrated by Fig. 12. This 
device combines ig the most admirable 
manner not only the centrifugal, but the 
baffle plate, the perforated plate and per- 
haps several other methods of grease and 
water extraction. The inverted syphon 18 
there, as the engraving shows, and at the 
very instant of the “whip-snap” which 
the steam makes as it passes the bottom 
of the syphon, the centrifugal force de- 
veloped throws the water and grease into 
or upon a perforated screen. 

Other forms of separators will be dis- 
cussed in succeeding articles. 
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Letters on 
Practical Subjects 
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A Peculiar Arc Line Trouble. 


To the Editor of American Electrician: 

Sir.—Answering Mr. Hervey Scofield’s 
communication appearing in the July is- 
sue, I will say that the same trouble hap- 
pened here, that is, opening and closing 
without apparent cause, but we found a 
loose connection on one of the switch 
blades, and if Mr. Scofield will examine 
his dynamo and switchboard connections 
I think he will probably find his trouble. 
If not, I would recommend examining the 
hanger boards. 


Geo. M. Ockford, Jr. 
Ridgewood, N. J. 


— — ŘŮĖŘĖŮ 
The Telephone as a Burglar Alarm, 


To the Editor of American Electrician: 

Sir.—I have lately made use of some 
telephone apparatus for an alarm system, 
a description of which may be of interest 
to your readers. 

A bank vault was connected up to a 
room of one of the officials in the same 
building so that any one attempting to 
enter when switches are on would turn 
in an alarm. In the vault is a very sen- 
sitive telephone transmitter, the primary 
current of which is controlled from the 
receiving end. At the receiving end is 
a complete telephone and necessary 
switches. When an alarm comes in, the 
person at the receiving end puts current 
through primary of induction coil of 
vault transmitter and with his receiver 
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ean hear distinctly the slightest noise in or 
near the vault. A simpler alarm has been 
used, but it was found that false alarms 
came in. With the present arrangement 
it is positively known that the vault is 
being tampered with before calling the 
police. The alarm is used at night only. 
A. H. Ingraham. 
South Chicago, III. 


Brush Discharges from High Tension 
Lines. 


To the Editor of American Electrician: 

Sir.—I noticed in the July number of 
your paper, page 354, vol. XI., an inquiry 
signed by S. D. W., relating to high po- 
tential transmission and insulation, with 
some points in the answer of which I beg 
to differ. 

The Telluride Power Transmission Com- 
pany of this city has for two years been 
successfully operating a 1000-h. p. three- 
phase alternating plant, transmitting pow- 
er to Mercer, a town about 55 miles dis- 
tant, at a potential of 40,000 volts. The 
line is of bare copper wire, No. 5 gage; 
triple-petticoat glass insulators are used, 
and there are no brush discharges of 
which you speak. The loss is very small. 

Robert Fairbanks. 


Telluride Power Transmission Co., Provo, 
Utah. 


— — . — 
To Find the Turns in the Shunt or Series 
Coli of a Compound Dynamo. 


To the Editor of American Electrician: 

Sir: In testing dynamos it is some- 
times necessary to find the number of 
turns in the shunt or series winding with- 
out unwinding the coil. The writer while 
experimenting withsome dynamos, devised 
the following wrinkle. If the machine is 
a compound wound, one or the other 
of its windings is likely to be known and 
by a simple method the other can be 
found. All that is required is a good volt- 
meter and ammeter. The dynamo is driv- 
en at a constant speed, and a voltmeter 
is put across the brushes. An ammeter 
is connected in series with the coil m 
which the turns are known, a measured 


current is sent through this coil and an 


e. m. f. will be generated which will be 
read on the voltmeter. Next a current is 
sent through the unknown coil until the 
same e. m. f. is obtained. If we have the 
same e. m. f. we must have the same mag- 
neto-motive force in ampere turns. Multi- 
plying the turns in known coil by the am- 
peres we get the ampere turns, and this 
divided by the current in the unknown 
coil will give the turns in the unknown 
coil. For example, a compound-wound 
machine with 50 turns in series coil and 
a current of 200 amperes gave a voltmeter 
reading of 25 volts. It required 5 amperes 
to produce the same reading of 25 volts in 
the unknown coil. The ampere turns of 
the known was 200 X 50, or 10,000 ampere 
turns, and as the unknown must have been 
the same, dividing by the current in un- 
known winding gives 10,000 + 5, or 2000 


turns in unknown. 
Leslie E. Carpenter. 
New York City. 
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866. How is the magnetization of a 
shunt motor maintained after the line 
current is cut off? 


The magnetizing current is caused by 
the e. m. f. due to the rotation of the 
armature in the magnetic fleld. When 
the motor is driven by current from the 
line, an e. m. f. is generated in its arma- 
ture just as in a dynamo. When the ma- 
chine is running as a motor, this e. m. f. 


is in a direction tending to prevent cur- 
rent from passing through the armature 
from the line. When the line current is 
cut off for any reason, the motor e. m. f. 
sends current through the field coil in the 
same direction as the previous current 
from the line, as indicated by the arrows 
in the figure at the right. (The direction 
of the currents from the line is shown in 
the figure at the left.) The motor then 
acts as a shunt dynamo, exciting its own 
field until the speed drops off. 


367. Is the motor e. m. f. of any prac- 
tical importance? 


It is of great importance in the opera- 
tion of the motor. Early inventors tried 
to get rid of it, but it was soon found 
that the motor e. m. f. was necessary for 
the efficient operation of an electric 
motor. 


368. Why did inventors try to get rid 
Of motor e. m. f. 


Because it limits the current through 
the motor. They reasoned that the power 
delivered by the motor was proportional 
to the current taken. But they found 
that the motor e. m. f. wag in such a direc- 
tion as to oppose the current (for which 
reason it is often called a “counter elec- 
tromotive force,” or “c. e. m. f.“), and so 
they tried to make motors that would not 
develop much c. e. m. f. Such motors 
were found to take more current, as was 
expected, but they did not develop the 
desired power. 


369. Does Ohm's law apply to the cur- 
rent taken by a motor? 


It does when properly applied. The 
current through the armature of a shunt 
motor equals the difference between the 
line and counter electromotive forces 
divided by the resistance of the motor 
armature (including resistance of 
brushes and commutator). The current 
through the field of such a motor is sim- 
ply the pressure divided by resistance. 
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$70. Why do motors with small o. e. 
m. f. develop but little power? 


Because the same elements in a motor 
that cause it to deliver power are also the 
elements causing the c. e. m. f. In fact, 
it is now understood that the power given 
out by a motor equals the product of the 
current by the c. e. m. f. 


371. What determines the power given 
out by a motor? 


The power depends upon the pressure 
and current supplied to the motor, the 
current being regulated by the amount of 
work put upon the motor, as will be ex- 
plained. In order not to get into too great 
complication at first, it may be presumed 
that the motor has a steady load and is 
working properly. The work being done 
by the motor and the electrical energy 
taken from the line may then be analyzed. 


372. What elements compose the power 
delivered by the belt of a motor? 


The mechanical power equals the prod- 
uct of the speed by the pull on the belt. 
For example, if the belt is running at 55 
ft. per second, and the pull on the belt (or 
rather the difference between the pulls 
on the tight and loose sides of the belt) is 
10 lbs., the power is 550 foot-pounds per 
second, or 1 horse power. Making al- 
lowance for small losses in friction and in 
heating the iron core of the armature, the 
product of belt speed by pull equals the 
product of the pull on the armature wires 
multiplied by the ‘speed at which they 
move. (In the case of toothed armatures, 
the pull comes upon the teeth more than 
upon the wires themselves, but the theory 
may be extended without great difficulty 
to cover that case.) 


8738. What elements make up the pull 
on the armature wires? 


The pull on each wire (measured in 
dynes) equals the product of current by 
strength of field by length of wire in the 
magnetic fleld. The pull upon the whole 
armature is the product of the number of 
wires by the current through the arma- 
ture by the effective number of magnetic 
lines of force through the armature divid- 
ed by 3.14 times the diameter of the arma- 
ture. (See also Nos. 332, 333 and 334, 
Amer. Elec., XI., 432, Sept., 1899.) 


875. What elements make up the 
velocity of the armature wires? 


The velocity equals the number of 
revolutions by the distance around the 
armature. The latter is, of course, the 
circumference of the armature (consider- 
ing the average position of the wires) 
and ts 3.14 times the average diameter. 

375. What elements compose the power 
delivered to the shaft or pulley of the 
motor? 


This equals the product of the pull 
upon the armature wires multiplied by 
their speed. In multiplying the factors 
of the two elements, as given in Nos. 372 
and 373, it is seen that “3.14 times the 
diameter” multiplies one factor and 
divides the other, so that the two cancel. 
The final product for the work is: Arma- 


r 
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ture current multiplied by number of 
armature wires by effective number of 
magnetic lines through armature by num- 
ber of revolutions per second. 


376. What elements compose the coun- 
ter electromotive force? 

The counter, or motor, e. m. f. equals 
the rate of cutting lines of force and is 
the product of the number of armature 
wires by the number of revolutions per 
second by the effective number of mag- 
netic lines of force through the armature. 
(This gives the e. m. f. measured in the 
absolute or “C. G. S.” unit, which is only 
one one-hundred-millionth part of a volt.) 


877. What is the relation between 
power and counter electromotive force? 


From Nos. 374 and 375 it is seen that 
the power equals current multiplied by 
the product of wires by revolutions by 
lines of force, which equals current by 
counter electromotive force. Thus it is 
seen that while the c. e. m. f. limits the 
current, it is one of the factors of the 
power. (In the case of alternating cur- 
rent motors, the power of the motor 
equals the product of current by the part 
or component of the c. e. m. f. which is 
in phase with current, this product being 
multiplied by another factor depending 
upon whether it is a single phase, two 
phase or three phase system.) 


378. For what sort of a motor does the 
above reasoning apply? 

For simplicity, the above has been de- 
veloped only for a bi-polar direct current 
motor, but the argument might be modi- 
fled to apply to any kind of a motor, and 
the general conclusion applies to any elec- 
tric motor. 


379. What units were used in the above 
argument? 

For simplicity, the units of the metric 
or C. G. S.” system were used. The con- 
clusion, however, in No. 376 is independ- 
ent of the units used. 


880. What is meant by “effective mag- 
netic lines of force”? ö 

In a dynamo or motor the brushes are 
so set, or the magnetic field is so dis- 
tributed, that the e. m. f. in some of the 
wires is in the opposite direction to that 
in the rest. Sometimes this is to dimin- 
ish the sparking at the brushes, or is due 
to incorrect design or to improper reset- 
ting of the brushes. For this reason the 
effective number of wires or of magnetic 
ines is less than the total. We may con- 
sider either that not all the wires are 
effective, or that not all the lines are such. 


$81. Does the power delivered by a 
motor increase as the c. e. m. f. increases? 


The two vary inversely so long as the 
c. e. m. f. is more than half of the line 
e. m. f. This is because the current is 
controlled by the c. e. m. f., being equal 
to the difference between the line voltage 
and the c. e. m. f. The power equals the 
product of current by c. e. m. f., and it 
follows that the power increases as the 
c. e. m. f. decreases, so long as the differ- 
ence between the two e. m. f.’s increase 
faster than the c. e. m. f. decreases. 
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Queries and 


| Answers; 
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Is there any difference in the horse-power 
that can be obtained from a gasolene engine 
at an elevation of 1200 ft above sea level and, 
the power that it will give at sea level? How 
much will a gasolene engine that gives 35 
brake horse-power at sea level lose at an ele- 
vation of 1200 ft., using the same grade of 
gasolene and other conditions remaining the 
same. O. W. J. 

The power of a gasolene engine depends 
upon the amount by weight of explosive 
gases that can be gotten into its cylin- 
ders. With reduced barometric pressure 
this weight will be proportionally reduced, 
but the reduction at 1200 ft. is so slight as 
to be almost negligible. While the pres- 
sure of the atmosphere at sea level is 14.7 
Ibs. per sq in., at an altitude of 1,200 ft. it 
is 14 lbs., giving a difference of only about 
5 per cent. A 35 h. p. gasolene engine 
might be expected to give fully 33 h. p. at 
this elevation. Such engines are generally 
rated with a margin of about 10 per cent. 
of reserve power above their rated power 
to cover variations in quality of fuel, etc., 
and they will rarely fall below their rated 
power, due to reduced air pressure, ex- 
cept at elevations of several thousand feet. 

Please explain how I can excite an alter- 
nator from a 600-volt direct-current genera- 
tor. H. C. L. 

You can temporarily excite the alterna- 
tor by connecting its fleld in series with a 
suitable resistance across the 500-volt 
mains. The field of the alternator is un- 
doubtedly wound for 110 volts, so that you 
will have to absorb about 400 volts in the 
series resistance, i. e., it will have to have 
about four times the resistance of the fleld 
winding to be excited. A good temporary 
resistance for this purpose is a water rheo- 
stat. Of course this method is too wasteful 
to be kept in service. If you wish to regu. 
larly excite your alternator in this way its 
fields should be rewound with wire of 
about the present circular mils (6 num- 
bers finer on the Brown & Sharpe gage) 
and 4 times the present number of turns. 
The winding will then have 16 times as 
great a resistance as at present and with 
about four times as great a voltage will 
take about & the present current; thus 4 
times the present number of turns will 
give the same ampere turns and the same 
excitation. 

How do you find the number of circular 
mils in a given bar of copper such as a bus 
bar? F. M. 

The number of circular mils in a bar 
of copper can be readily found if the 
bar is of circular cross section. In this 
case the number of circular mils is the 
square of the diameter of the bar in 
thousandths of an inch. For instance, 
the diameter of a % in. bar is 500/1000 
and the number of circular mils. is the 
square of 500, i. e., 500 x 500, or 250,000 
mils. A 1-in. bar has a diameter of 1000/1000 
and its cross section is 1000 x 1000 
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or 1,000,000 circular mils. The cross sec- 
tion in circular mils of rectangular bus 
bars is more difficult to determine. It is 
most easily calculated by remembering 
that one square inch is equal to about 
1,720,000 circular mils. Knowing the 
cross section of a bar in square inches, 
therefore, multiply it by 1,270,000 and 
the result will be the cross section in 
circular mils. 


(1) How should I connect a transformer 
on a 1000-volt circuit to boost the voltage? 
Does this effect both sides of the line or 
only one? (2) I am desirous of using some 
transformers wound for 1000 volts on a 2000- 
volt circuit; would it be practical to connect 
the primaries of two transformers (which 
are from one to two poles apart) in series. 
using single-pole fuse blocks, the seconda- 
ries connected in multiple as in the case of 
the 1000-volt circuit? 

E. B. 


(1) A transformer used for boosting 
the pressure of a 1000-volt circuit should 
be connected up according to the accom- 
panying figure, the primary being con- 
nected across the incoming circuit, one 
terminal of the secondary to terminal of 
the primary and the other terminal of the 
secondary to one side of the outgoing cir- 
cuit, the other side of the outgoing cir- 
cuit being connected to the opposite side 
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THE CONNECTIONS OF A TRANBFORMER FOR 
BOOSTING THE VOLTAGE. 


of the incoming circuit and the primary. 
In this way the 100 volts set up in the 
secondary of the transformer is added to 
the 1000 volts, making the voltage deliv- 
ered beyond the boosting arrangement 
1100 volts. The best way to determine 
which end of the secondary to connect to 
the primary and which end to connect to 
the line is to try it one way and see wheth- 
er it boosts or depresses the voltage. If 
the voltage is depressed the connections 
of the secondary should be reversed. This 
arrangement—although the boosting is 
done on one side of the line—affects the 
voltage between the two sides of the line 
so that it cannot be said to affect one side 
more than the other. (2) Yes, it would 
be practicable. The two transformers 
used together in this way should of course 
be of about the same capacity because the 


same primary current goes through the 


two in series, making the output of both 
the same, and if one transformer is larger 
than the other its useful capacity will be 
limited to that of the smaller. 


(1) What other causes are there besides 
the friction of the brushes upon the commu- 
tator that cause the humming' or ‘“‘sing- 
ing” of motors or dynamos? (2) How can 
this singing be remedied? ( In an iron- 
clad armature, what effect upon the effi- 
ciency of general properties of the machine 
does the number of slots have? For instance, 
for a thirteen (13) inch armature text-books 
recommend about sixty (60) slots, while the 
writer has known armatures of this size 
with but thirty-five (35) slots to be very sat- 
isfactory. (4) With a given number of com- 
mutator bars or a given number of coils, 
what is to be recommended, a few slots with 
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several coils per slot or a greater number of 


slots with fewer coils per slot, and what con- 


siderations govern the best proportions? 

(1) The humming or singing is in 
part due to the passage of the armature 
teeth under the pole tips and (2) may be 
reduced by rounding the latter, although 
this course is likely to interfere some- 
what with good commutation. (3) The 
more slots there are the less is the mag- 
netic reluctance of the alr gap and the 
less is the fron loss in the pole pieces if 
the latter are solid. The commutation 
is also improved by increasing the num- 
ber of slots up to the number of commu- 
tator bars at least. (4) A greater num- 
ber of slots with fewer coils per slot is 
more expensive, but preferable. 

I am connected with a street railway hav- 
ing poor rail bonds and a heavy drop in the 
line. I have taken one-minute readings from 
end to end of the line and return, a distance 
of 16 miles, on both voltmeter and ammeter 
showing voltage ranging from 550 volts down 
to 250 volts and current from zero to 200 am- 
peres. To calculate the horse power would 
it be correct to use 746 watts per h. p., or 
a larger number? Could you suggest any 
other useful data I could figure out from 
these readings beside h. p.? How about 
track resistance; could it be obtained? 

J. W. B. 

I presume that the one-minute readings 
on voltmeter and ammeter were the read- 
ings of the voltage obtained on and the 
current used by a car. To calculate the 
horse-power absorbed by that one car the 
voltage at any one reading should be mul- 
tipHed by the current at that same read- 
ing. The result divided by 746 will give 
exactly the number of electrical horse- 
power that that car at that instant ab- 
sorbed from the line. The total amount 
of power required at the power house for 
that one car would be the number of am- 
peres going through the car multiplied 
by the power-house voltage at that in- 
stant, divided by 746. Other data that 
would be of value to you are the drop and 
waste of power and the track resistance. 
The maximum drop, viz., that at the end 
of the line most distant from the power 
house, is the difference between the volt- 
meter reading at the station and that of a 
voltmeter located at the distant end of the 
line. This can be obtained by taking a 
voltmeter out to the end of the line and 
making a number of readings at certain 
definite times and instructing the power 
house attendant to read the voltmeter 
there at exactly the same seconds. The 
drop will be the difference between the 
two voltmeter readings. This maximum 
drop, if the feeders are fairly uniformly 
loaded, will be twice the average drop. If 
the maximum drop is 275 volts, the pres- 
sure at the power house being 550 volts, 
50 per cent. of the power sent to the end 
of the line is wasted, and if the average 
drop is half of this 25 per cent. of the 
power sent to all the cars is wasted in line 
and track resistance. If the amount of the 
drop in the line can be figured from its re- 
sistance and the current flowing in it an 
idea of the drop in the track circuit can 
be obtained by substracting the drop in 
the line from the total found by voltme- 
ters as above. 
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THE STANDARD AUTOMATIC GAS ENGINE. 


Many electrical engineers have an idea, 
born of sad experience, that the gas en- 
gine is inherently unsuitable for the driv- 
ing of dynamos—at least with rapidly 
varying loads. At an earlier stage of elec- 
trical development, when the steam en- 
gines had been used for this purpose no 
more than has the gas engine at the pres- 
ent day, the average steam engine was ful- 
ly as deficient in the qualities of steady 
and economical operation over a wide 
range of loads. The tremendous possible 
field of application of a prime mover as 
economical of space, first cost, attendance 
and fuel, as is the internal-combustion 
engine, compared with the steam engine 
and boiler, has concentrated effort, time 
and money on the cure of the failings of 
the gas engine, and this concentration is 
now bringing forth new gas engines as 
perfect for electrical service as are the 
steam engines developed a few years in 
advance of them. 

One of these engines is that with the 
name which heads this article, and built 
by the Standard Automatic Gas Engine 
Company of Oil City, Pa. While the com- 
pany is comparatively unknown as yet to 
the majority of present or prospective gas 
engine users, and while many of the de- 
tails of the engine as described below are 
radically novel, the fact that neither the 
company nor the engine is in inexperi- 
enced hands is proven by mentioning the 
name of the president of the one and the 
designer of the other, Mr. J. W. Ray- 
mond, designer of the improved Raymond 
engine built for many years by the J. I. 
Case Threshing Machine Company. 

The engine operates upon the familiar 
Beau de Rochas, or four-stroke cycle, com- 
monly known as the Otto, giving per sin- 
Sle-ended cylinder one impulse during two 
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FIG. 1.—CROSS SECTION OF VALVE. 


revolutions. The special features deserv- 
ing, perhaps, first mention, are the valve 
and valve gear. There is only one valve 
for both admission and exhaust, and this 
valve is a hollow cylinder of cast-iron, 
chilled and ground. The interior of the 
valve is open to the engine cylinder and 
as the valve turns in the valve chest, an 
opening in the valve alternately connects 
the cylinder with an admission and an 
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exhaust port. A cross section through this 
valve is shown in Fig. 1. L is the cylin- 
drical valve rotating in the valve chest, 
K, and held up against the valve seat by 
the springs and piece, I“. As it rotates, 
the port, 1, connects the interior of the 
valve—which is open to the cylinder—al- 
ternately with the admission chamber, k, 
and the exhaust chamber, k’. The valve 
does not oscillate or have a réciprocating 
motion of any kind, but simply rolls con- 
tinuously around in one direction, being 
turned by a horizontal shaft, driven by 
mitre gears from the main shaft, and 
turning the valve stem by 2 to 1 spur 
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cylinders are displaced one revolution 
from each other, so that one impulse per 
revolution is obtained, the expansion 
stroke in one cylinder occurring immedi- 
ately before the compression stroke in 
the other. 

Naturally, some means must be devised 
for cooling the piston rod, which runs out 
through the explosion chamber of the cyl- 
inder nearer the crank to the piston of the 
other cylinder. The piston rod is ex- 
tended out through the head of this cyl- 
inder also, in the form of a tail rod, and 
is made hollow. A long pipe is then in- 
serted into the hollow rod and is packed 


FIG. 2.—PLAN OF TWO-CYLINDER DOUBLE-ACTING ENGINE. 


gears. The absence of poppet valves, 
cams, springs, and so forth, makes the en- 
gine remarkably noiseless. 

The ignition is electrical in character, 
accomplished by a wiping spark between 
wide tool-steel electrodes. The moving 


contact simply rotates with the valve, and 


the stationary contact is held by springs 
outside the valve chest and adjustable 


while the engine is in operation. 


The governing of this engine is not ac- 


‘complished by missing impulses, but by 


varying the quantity of the charge by 
throttling. The mixture is throttled by 
one plain balanced butterfly valve as sim- 
ple as the damper in a stove pipe and al- 
most entirely free from friction, since all 
points of the butterfly, except the stem, 
are out of contact with the walls of the 
valve chamber except when the valve is 
shut tight. For this reason the force 
which the governor must apply to move 
the valve is much less than that required 
for piston or other forms of valves, the 
leverage and necessary extent of motion 
of the fly balls is reduced and the regula- 
tion is correspondingly perfect. The pro- 
portions of the mixture are determined by 
entirely independent valves in the incom- 
ing air and gas pipes, the constituents be- 
ing pulled through these and the mixture 
being pulled through the governing valve 
by the suction of the filling stroke. 

The engine is horizontal and in small 
sizes, 15 h. p. and upward, is of the ordi- 
nary single-acting form, with a trunk pis- 
ton acting as a cross-head. In sizes of 
50 h. p. and up, the engine is made with 
two single-acting cylinders tandem on the 
same piston rod. The cycles of the two 


‘struction. 


at the tail rod end. Cooling water is in- 
jected through this long pipe clear into 
the rod in the second cylinder and flows 
back inside the rod, but outside the pipe, 
to a drip at the tail rod end. The piston 
rod is packed with non-inflammable pack- 
ing where it comes through the cylinder 
head. 

The company has recently completed a 
still more interesting engine with two 


‘18-inchx18-inch double- acting cylinders, 
-tandem on one piston rod, with outside 


cross-head of standard steam engine con- 
The two. double-acting cylin- 
ders give two forward impulses per revo- 
lution simultaneous with the compression 


- strokes in the other end of the cylinders. 


The heavy compression both ways gives 
very smooth running, even with consider- 
able slack in the cross-head and crank-pin 
boxes. The piston rod of this engine, 
owing to the heavy strains it is called 
upon to bear, is made of nickel steel, 
drawn with the hole for the cooling wa- 
ter in it. The water in this case is in- 
troduced through the cross-head and dis- 
charged through the tail rod. One bal- 
anced-pressure sight-feed lubricator on 
the center of each cylinder lubricates the 
pistons with a high flre-test engine oil. 
Fig. 2 shows a plan of this engine. 

The pistons are cored out and the water 
passing through the rod is compelled to 
circulate also inside the pistons, thus cool- 
ing them. One horizontal shaft runs along 
beside the cylinders and turns the four 
valves: of this engine (one for each end 
of each cylinder) through two pairs of cut 
gears. The governor actuates one butter- 
fly valve, which throttles the mixture to 


DECEMBER, 1899.] 


all four cylinder ends. The course of the 
mixture to any one, two or three of the 
four cylinder ends may be cut off to in- 
crease the compression and economy at 
low loads. Indeed, any valve chest may 
be opened and the igniter taken out while 
the engine is running. 

This engine is started by turning it over 
to the proper point and igniting electri- 
cally a charge of very slow burning pow- 
der in an enclosure connected with one 
cylinder head. The connection is made 
through a number of right-angle bends 
made in capped tees in such a way that 
the ash from the powder blows past the 
bends and is caught in the caps, from 
which it may be removed from time to 
time. The engine may also be piped to a 
compressed air tank or steam supply for 
starting. 

This engine is shown in Fig. 3 set up 
and belted to a 150-kw. Westinghouse gen- 
erator for the Oil City Street Railway. 
A duplicate is under way for the same 
purpose, and two of 500 h. p. each are un- 
der order. No storage batteries will be 
used. 

The engines are rated on the basis of 
mean effective pressure, the one shown in 
the illustration being conservatively rated 
at 200 h. p. on the basis of a mean ef- 
fective of 82 pounds per square inch, al- 
though much higher mean effectives may 
be obtained. Indeed, this engine is guar- 
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anteed to develop 300 brake h. p. with 
a consumption of not more than 3000 cubic 
‘feet of natural gas per hour, this gas 
showing about 990 B. T. U. per cubic foot. 

An interesting equipment of engines for 
which the company has closed a contract 
will consist of four like that shown in 
the illustration, which are ordered for use 
in Germany. These will be made into 
two engines by coupling two of them to- 
gether with cranks at quarters, each com- 
plete engine thus consisting of two pairs 
of tandem double-acting cylinders giving 
four impulses per revolution. Each such 
engine will be direct coupled to a three- 
phase 60-cycle alternator mounted be- 
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tween the cranks, and these alternators 
will be run in parallel and with rotary 
converters. Another order is for two en- 
gines of 350 h. p. each, to carry a street 
railway load in western Pennsylvania. 
These engines will get their gas from by- 
product coke ovens, a gas which is at 
present thrown away, and will require no 
elaborate preparation such as washing or 
scrubbing to adapt it for use in the en- 
gines. All it needs is to be passed through 
holders in which it can deposit its tar. 
The Standard Automatic Gas Engine 
Company, of which Mr. Raymond is Presi- 
dent, as noted above, is capitalized at 
$36,000, but expects to increase its capi- 
talization to $100,000 to accommodate in- 
creasing business. It has recently erected 
new shops on the bank of the Allegheny 
River, about two miles below Oil City. 
The building contains also the new street 
railway gas engine power house and is 


about 180 feet long by 67 feet wide. The 


contract will soon ne let to lengthen it 
150 fost 


are 
A NEW WORKS FOR MAKING HIGH- 
WOUND MAGNET COILS. 


The apparent paradox is often observed 
that the simpler an article of manufacture 
the more complicated is the machine de- 
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FIG. 3.—VIEW OF 300-H. P. ENGINE AT WORK ON RAILWAY LOAD. 


signed to produce it. This is due to the 
fact that the very simple products are 
made in enormous quantities, and are 
turned out complete by automatic ma- 
chines much more complicated than any 
tools used in the handiwork of more elab- 
orate products. An interesting example 
of this is one of the simplest operations 
in the electrical arts, that of winding fine 
magnet coils. The work carried out on a 
very large scale involves automatic ma- 
chinery, resembling that of textile estab- 
lishments. An interesting instance of 
such an equipment is contained in a new 
building which the Varley Duplex Magnet 
Company has recently completed in Jer- 
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sey City to accommodate its constantly 
increasing demands. A description of this 
new plant and the peculiar process of 
magnet winding brought to such a high 
stage of perfection by this company may 
be of interest in connection with the com- 
mencement of work in the new quarters. 

The new works consist of a five-story 
building 50x25 ft. in plan, which is unique 
in that it is constructed almost entirely 
of concrete with an extremely small 
amount of either wood or iron. This con- 
struction was adopted to give an absolute 
protection against fire for the elaborate 
automatic machines described below. The 
concrete structure was built just as is a 
concrete dam, i. e., by means of knock- 
down frame forms or moulds, between 
which the mass is thrown and tamped. 
The floors, which are designed to carry 
800 lbs. per square foot, are of concrete 
integral with concrete beams and cross- 
beams. The beams are of an inverted T 
section, the downwardly hanging head of 
the T serving for a convenient support of 
shafting or other apparatus in the room 
below. 

While at present the company has a 
capacity of some 8000 standard telephone 
bridging bell magnets of 10,000 turns each 
per diem, the full capacity of the new 
works when the machinery is entirely in- 
stalled will be 20,000 such magnets. The 
company has given up all branches of 


magnet making except the mere winding 
of the coils, for which the president of 
the company, Mr. R. Varley, and his engi- 
neers have designed some extremely: in- 
genious automatic machines, a description 
of the operation of which may be given 
as follows: 

As the users of the Varley duplex mag- 
nets know, the magnet wire itself is not 
wrapped with an insulating cover but the 
insulation of the wires of each layer from 
each other is accomplished by means of 
a silk thread wound between the bare cop- 
per turns, while the insulation of the lay- 
ers from each other is accomplished by 
means of a thin sheet of paper inserted 
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A VIEW OF SEVERAL VARLEY MULTIPLE AUTOMATIC WINDING MACHINES, EACH CAPABLE 
OF WINDING OVER 10,000,000 TURNS OF WIRE PER DAY. 


after the winding of each copper wire and 
silk thread layer is finished. Each ma- 
chine that makes these coils does not sim- 
ply wind one coil at a time, but winds a 
tube of coils with a length of one foot, 
which may be divided up into as many as 
12 coils. If the coils are 2 inches in 
length, six of them may be wound simul- 
taneously; if 1½ inches, eight may be 
wound, etc. For this reason the winding 
apparatus is termed a multiple“ ma- 
chine. The older machines simply wound 
on the copper and silk, depending on the 
operator to slip in the sheets of paper at 
the proper intervals. The new machines, 
called “multiple automatics,” insert sheets 
of paper between the layers without 
attendance on the part of the operators, 
the strip of paper being automatically cut 
off each time a little wider than before, so 
as to cover the increased diameter. 

The next operation after the coils are 
wound is to saw them apart. A consider- 
able space of paper is left without wire 
between adjacent coils on the rod so that 
when they are sawed apart, the ends of 
the layers cannot escape from the paper 
and unravel. The inner end of the wire 
is then fished out by means of a crochet 
needle and both ends are stranded with a 
tinned copper wire to give strength, stiff- 
ness and ease of soldering. The whole 
coil is then wrapped in a paper jacket 
with fringed ends, which are folded down 
over the ends of the coil and the latter is 
ready for shipment. 

Each of the new automatic machines is 
capable of winding 1200 to 1500 coils per 
day with 10,000 turns each. An idea of 
what this means can be gained from the 
fact that an operator can only wind about 
€0 such coils per day by hand. One of the 
winding machines will consume 600 lbs. 
of No. 36 wire per day, while a wire-cover- 


ing machine will only cover about one 
pound per day per head. The company 
now has 14 of these multiple automatic 
winding machines, and has 30 more under 
way. 

The automatic winding machines are 
very accurate in that, provided the gage 
of the wire remains uniform, the resist- 
ance of coils turned out does not vary 
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more than one- fourth of one per cent; 
one-half of one per cent is guaranteed 
when wanted. 

A few facts concerning the raw materi- 
als used may be of interest. The greater 
part of the company’s work consists of 
telephone drop and other coils of high re- 
sistance for modern bridging systems. 
These coils are wound with a copper wire 
running down as fine as .003 of an inch in 
diameter, which is somewhat finer than 
No. 40 B. & S. gage. With copper running 
from No. 36 to the finest gage used, the 
silk thread runs 120 miles to the pound. 
This thread contains much less silk than 
would be required to wrap each individual 
turn, so that the total cost of the coil com- 
plete is less than the cost of single-cov- 
ered silk wire of equivalent length re- 
quired for a similar coil. The paper used 
is imported parchment, .0008 inch in thick- 
ness, stiff, tough and strong, and with 
considerable insulation resistance. The 
use of this material allows, it is claimed, 
from 4 to 16 per cent more turns to be 
wound into the same space as would be 
occupied by a single-covered silk wire of 
the same gage. The strips of paper take 
out any little irregularities and prevent 
any turn of the wire, especially those on 
the end of the layers, from working down 
past the other layers and coming into the 
neighborhood of turns with a considerably 
different potential. This adapts the wind- 
ing to high-tension work, such as that of 
induction coils. 

The company not only does the winding, 
but makes also its own winding machines 
in a machine shop in the same building. 
It also covers its own wire for use on 
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induction coils. The company has also 
been compelled, in order to get uniform 
gage, to draw its own copper. It has a 
drawing plant at Belleville, N. J., which 
now turns out 1500 lbs. per week of No. 
35 wire. Eight thousand pounds of wire of 
various sizes are also absorbed per week 
from other sources. The number of em- 
ployees at present is 128, and the ma- 
chines run five nights per week. 


— 


A STEAM-DRIVEN WATER-POWER 
ELECTRIC PLANT. 


There is at present in operation in the 
pumping station of the City of Columbus, 
‘Ohio, a lighting plant which is unique in 
character, and which presents a number 
of interesting engineering features. 

The Director of Public Improvements, 
finding that the pumping capacity of the 
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piping, and by the high speed required fcr 
direct connection to the Western Electric 
Company’s 100-light arc dynamo, which 
was the machine selected by the engineer 
in charge. This speed, 650 r. p. m., neces- 
sitated the use of impulse wheels only 18 
inches in diameter, and in order to obtain 
110 h. p. from each unit 18 nozzles were 
required. These were arranged with 6 
runners, 3 nozzles to each runner, since 
a larger number of nozzles per runner 
would have reduced the efficiency below 
the guarantee. 

The use of contracting nozzles to keep 
up the efficiency at light loads was pro- 
hibited by the great cost and complication 
of so large a number of contracting noz- 
zles. Ordinary butterfly valves were ac- 
cordingly used with the cam mechanism 
for operating these valves shown on the 
last page, arranged to actuate them one 
after the other, instead of all together, as 
had previously been common practice. As 
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ners, rendered necessary by the high speed 
so far reduced their momentum that it 
was necessary to add a heavy fly wheel 
in order to keep the variations of speed 
within the guaranteed limits. The high 
speed also prohibited the use of the ordi- 
nary cast-iron fiy wheel. The wheel 
was accordingly made with a steel 
rim shrunk on to a cast-iron web. The 
governor is the ordinary mechanical relay 
actuating six cams as shown in the illus- 
tration on the opposite page, tne connec- 
tion between the cam shaft and the gov- 
ernor being by gear and pinion. 

The water chambers were cast in two 
pieces, as shown below, the nozzles being 
bolted on so as to come in exactly the 
right position with reference to the run- 
ners. This large casting rested on the 
cast-iron base and was bolted to it. The 
casing was made of riveted boiler iron in 
two parts, the upper half being provided 
with eyebolts for lifting. The details of 
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station was greater than required, looked 
about for some means of utilizing the sur- 
plus capacity, and hit upon the idea of 
using the surplus water that the pumps 
were capable of supplying, to drive water 
wheels direct coupled to series arc dyna- 
mos. 

The specifications were very rigid in 
their requirements with regard to both 
efficiency at all loads and to speed govern- 
ing under sudden and great changes of 
load. The difficulty of the problem was 
also enhanced by reason of the very lim- 
ited space available for the machines and 


a result of this arrangement, all the valves 
in operation, except one, would be wide 
open and working, therefore, at their max- 
imum efficiency, and thus the low effi- 
ciency of a partly closed butterfly valve 
would have an almost inappreciable effect 
in lowering the total jet efficiency of the 
machine, and at six values of the load, 
when a valve had just completely closed, 
would have no such effect at all. 

The rigid requirements with regard to 
efficiency having been thus complied with, 
the problem of speed governing was next 
attacked. The small diameter of the run- 


the piping, receiver, etc., are clearly 
enough shown in the accompanying illus- 
trations. 

The fact that this plant has now been 
running for over 12 months without 
trouble and to the satisfaction of the engi- 
neer in charge, reflects credit upon the 
American Impulse Water Wheel Company, 
which was the builder and contractor, as 
well as upon this company’s consulting 
engineer, Mr. Thorburn Reid, to whom 
was entrusted the task of meeting the 
difficulties presented by this new depart- 
ure in water-wheel engineering. 
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Rew Apparat 
and Appliances 


LOCKE INSULATORS. 


In the manufacture of insulators for 
very high voltages the material used must 
not only have a very high specific re- 
sistance and dielectric strength to resist 
the tendency of the current to break 
through it, but it must interpose a large 
creeping distance to prevent the current 
traveling over it and must provide a con- 
siderable gap betweén the edge of the bell 


Pony porcelain Taua 
one petticoat for 
lines. 


r with 
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eons transposition insula- 
r. 


Fony doable-pettiooat china insula- 
r. 


Glass insulator for 8,000. volt lines. 
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on a steel pin such as is shown in the 
lower right-hand corner of the illustra- 
tion, and the upper part of this pin is 
capped with wood to prevent the breakage 
of the insulator through the difference 
between the expansion of iron and the ma- 
terial used in the bell. Below the wood is 
a porcelain sleeve which surrounds the 
pin and rests upon the top of the cross 
arm. This porcelain acts as a protection 
against sparking from the shell of the in- 
sulator to the pin and greatly increases 
the sparking voltage. The use of this 
pin may be seen in the other illustrations 
of the lower row. That to the extreme 
left is a transposition insulator, while to 
the right of it are shown porcelain and 
glass insulators for various voltages. 


Glass insulator for 90, 000-volt lines. 


Porcelain and glass insulators 
for %,000-vols lines. 
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THE PULLEN BATTERY. 

Not to be outdone by its younger 
brother the dry battery which has re- 
cently been adapted to recharging, and 
consequently to storage work, the wet 
battery has been improved in the same 
way. 

In the Pullen cell, which enjoys this 
distinction, the electrolyte is 10% sul- 
phuric acid and the positive electrode is 
carbon in the form of a cylindrical rod like 
an ordinary are light carbon. This is 
surrounded by a thick layer of a black 
mass, which is used as a depolarizer, but 
which differs from that used in the usual 
Leclanche or the dry cells. The negative 
electrode is a zinc cylinder surrounding 
the carbon electrode. 


Street wa groove cable insula- Street Railway porcelain insula- Street Rail cable china 
tor, two al Bae 515 side Doone for standard insulator for heavy work, 
p 


Pin for street railway and 
heavy line work. 


FIG. 1.—VIEWS OF VARIOUS FORMS OF LOCKE INSULATORS. 


and the pin to prevent the current spark- 
ing across from the wet exterior to the 
pin and charring and setting fire to the 
latter. These various considerations, 
combined with the peculiarities of china, 
porcelain and glass making, constitute the 
construction of insulators a fine art. The 
ways in which some of the difficulties of 
the problem have been overcome by one 
maker are illustrated by the accompany- 
ing reproductions, Fig. 1, of several styles 
of insulators made by Mr. Fred M. Locke, 
Victor, N. Y. 

In the first place the insulator, when 
used for heavy work, at least, is mounted 


In the upper row are shown various 
forms for street railway use. Some of 
these are made in two parts, which are 
burned together in the second heat when 
the glaze is put on. This gives an extra 
resisting wall, which must be broken 
down before the current can leak through, 
besides which this form of construction 
makes each part of a more uniform thick- 
ness during the first heat, when the dif- 
ferent rates of shrinkage of parts of dif- 
ferent thicknesses would tend seriously to 
set up serious initial strains which would 
greatly weaken the resisting powers of 
the insulators to the strains of service. 


The strong activity of the depolarizer 
was shown to us by the inventor in an in- 
teresting experiment. He made an im- 
provised cell by touching the end of a 
carbon and zine rod, each % inch in di- 
ameter, to the opposite sides of a cloth 
saturated with dilute sulphuric acid and 
closed the circuit by an electric bell; the 
action was too weak to ring the bell, but 
as soon as he added a little of the depolar- 
izer between the carbon rod and the cloth 
the bell began to ring at once and did not 
stop until the sulphuric acid was con- 
sumed; the formation of sulphate of zine 
could be seen. If, then, some fresh elec- 
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trolyte was added, the bell began to ring 
again. 

The e. m. f. of the Pullen cell at open 
circuit is given at 2.2 volts, and the inter- 
nal resistance is said to be very small. 


The cell can be used to advantage for 


electric bells, fans and all such purposes, 
just as can other primary cells. The main 
point of interest, however, is that it is 
said to compete successfully with accu- 
mulators in automobile traction. The in- 
ventor states that the cell may be dis- 
charged at a very high rate without be- 
ing injured and that it can be recharged 
again by simply connecting it with the 
mains of an electric station, in the same 
way as is done with accumulator batteries. 
The inventor points out that no lead at 
all is used in his cell, and that it is there- 
fore possible to construct it exceedingly 
light compared with lead accumulators; 
so that his cell has the advantage of the 
accumulator batteries for driving auto- 
mobiles, without the disadvantage of the 
heavy weight of the latter. 

The complete weight of a battery of 44 
Pullen cells, ready for use on automo- 
biles, is given at 300 lbs.; this is said to 
be sufficient to drive an automobile with 


FIG. 8.—A PULLENSCELL. 


two people over 35 miles with one charge, 
the complete weight of the automobile 
with the battery, but without passengers, 
being 1100 lbs. A crude test of one of 
the very small cells, weighing complete 


FIG. 4.—A CATTERY OUTFIT OF PULLEN 
BATTERIES. 


in a glass jar 16 oz., is said to show a 
pressure on open circuit of 2.04 volts and 
a current on short circuit as much as 
15% amperes, which after about 20 min- 
utes of short circuit fell to 14% amperes. 
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This is an exceptionally large current for 
such a small cell. The energy to be ob- 
tained from a Pullen battery is shown by 
the statement that one h.p. hour is avail- 
able for every 50 lbs. of complete battery, 
if discharged in 6 hours. 

The Pullen Battery & Electrical Man- 
ufacturing Company, Philadelphia, was 
incorporated in 1897, to exploit the pat- 
ents of Leon W. Pullen. The officers. of 
the company are Dr. Wm. A. Davis, Pres- 
ident; Louis W. Pullen, Vice-President; 
J. Madison Pullen, Secretary; Dr. 8. 
Lewis Ziegler, Treasurer. The board of 
directors consists of the above named, to- 
gether with Jas. F. Davis and Albert E. 
Bainbridge. 


A MARINE GENERATING SET TYPICAL OF RE- 
CENT DEVELOPMENTS. 

The requirements of marine work are 
most difficult to fill. Not only is space 
economized to the last degree but into 
this curtailed space must be built a ma- 


chine which will have unusual capacity 


when speed and weight are considered. 
The combination illustrated in Fig. 6 
consists of a Bullock Type “N-I” gener- 
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sulting the sectional engraving, Fig. 6. 

The yoke is a steel casting of the con- 
ventional circular form having inwardly 
projecting pole pieces of laminated soft 


FIG. 5.—hULLOOK MARINE GENERATING SEr. 


steel. Each pole is bolted to the frame 
by two bolts, A-A, the centrally located 
rivet, B, of the laminated pole, C, be- 


FIG. 6 —SECTIONS OF BULLOCK MARINE GRNERATOR. 


ator direct connected to a Forbes marine 
engine. 

The engine cylinder is 5 ins. x 5 ins., 
and is made for the high pressure 
of modern marine practice. The cylinder 
is supported upon three hollow steel legs 
which are rigidly fastened to a subbase 
common to both engine and generator. To 
two of these supports the cross-head guide 
is securely bolted. Means are provided to 
adjust for wear of the cross-head shoe and 
guide and in the main bearings. A per- 
fect system of sight-feed lubricators is in- 
stalled upon the side of the cylinder with 
copper tubes leading to all of the wearing 
surfaces of the engine. 

A small balance wheel is provided and 
assists in the regulation of the engine 
speed. The governor, which ts installed 
on the outer end of the shaft, is of the 
inertia-centrifugal type and maintains a 
speed between no load and all load limits 
of less than two per cent variation. The 
valve is of the cylindrical balanced type 
and gives a perfect steam distribution. 

The generator, like the engine, is very 
compact, pleasing in outline and presents 
some excellent features of mechanical and 
electrical design as will be seen by con- 


ing tapped and serving as a nut for the 
bolts. 

The armature core, D, is built up of 
laminated soft steel mounted directly up- 
on the shaft and held firmly together by 
iron end plates, ©, and nuts, F, as 
shown, one end plate resting against the 
shoulder. G. Ventilating slots, H, per- 
pendicular to the shaft, provide a per- 
fect means of ventilation. The windings, 
I, are machine formed and hot pressed 
and are highly insulated before being 
placed in the slots of the core. The wind- 
ings are held in place by steel wire bands 
wound in slots, making a flush finish with 
the outside of the laminated core. The 
armature shaft rests in a phosphor-bronze 
bearing of liberal dimensions at the outer 
end and is key-seated in the hub of the 
engine flywheel, which is of extra width 
and provided for receiving the end, K, 
The commutator bars, shown at L, are 
held together by sleeve, M, ring, N, 
and nut, O. Oil shield, P, prevents 
oil from finding its way from bearing, 
Q, into the armature. 

The bearing, Q, is of the self-olling 
type, as shown. The end housing, R, 
securely bolted to the frame, carries the 
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brush studs, S. The field coils, T, are 
machine wound and thoroughly insulated, 
and are slipped over the poles before the 
latter are bolted in position. 

The engine operates at 600 r. p. m. and 
at this speed the capacity of the generator 
is 5 kw. at 115 volts pressure. 

This particular set is now installed upon 
the steamer Aberdeen, a vessel recently 
built for the Pacific coast trade. 

The manufacturers, the Bullock Electric 
Manufacturing Co., Cincinnati, Ohio, will 
be pleased to send Bulletin No. 0434 show- 
ing other engine type generators, to those 
requesting it. 


1HE LUNDELL SPLIT-P LE D\NaMO. 

Several designs of dynamos have been 
brought out on the American market in 
which special provision has been made 
to automatically overcome the armature 
cross-magnetization and thus prevent the 
armature from distorting the fields and 
shifting the plane of commutation un- 


der load to a position different from 


that under no load. In most dynamos, 
however, no special provision is made, 
and the effect is only minimized by satu- 
rating the poles and providing a wide 
air gap, both of which features increase 
the cost and reduce slightly the efficiency 
of the machine. In a machine recently 
put on the market by the Sprague Elec- 
tric Company, New York City, there is 
embodied an original and elegant design 


of Mr. Robert Lundell for overcoming this 


difficulty. In this design the field dis- 
tortion is automatically corrected by 


means of the usual series coil and a very . 


simple modification of the usual form of 
pole piece. The principle of its opera- 
tion may be explained by reference to 
Fig. 7, which is a diagrammatic cross-sec- 
tion of a machine built on what is known 
as the ‘“‘split-pole principle.” 

A is the armature rotating as shown 
by the arrow, and the field is, as usual, 
fitted with laminated poles bolted to the 


FIG. 7.—CROSS SECTION OF SPLIT-PULE DYNAMO. 


yokes. The polar laminations carry one 
wide projecting horn on the side toward 
which the armature rotates, and are slot- 
ted down the middle almost to the air gap. 
The purpose and result of this construc- 


me 
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tion are as follows: When the machine 
is running under no load its magnetic 
circuit is excited to a density very near 
saturation. Under this condition the sec- 


FIG. &.—DETAIL OF BRUSH HOLDER. 


tion, b, of the pole to one side of the 
deep slot is magnetized to a greater den- 
sity than the section, a, at the other side 
of the slot, since the reluctance through 
the path, b, is less, due to the greater 
area of the air gap across which the lines 
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the compound-wound field, increase the 
excitation of the whole field. This in- 
creased force drives more lines through 
the field circuit, but b being already satu- 
rated and a unsaturated, these lines take 
the latter path; thus the increase of mag- 
netism, due to increased load, is forced 
over to the left, where it counteracts the 
general shifting of the polar magnetism 
to the right caused by the armature dis- 
tortion. 

It is thus clear that the method is due 
solely to the increase of the fleld strength 
with increased load and is, therefore, de- 
pendent upon over compounding. 

Another interesting detail of the same 
machines is the brush holder, a view of 
which is shown in Fig. 8. The brushes 
are carbon and are clamped to holders 
mounted on parallel motion springs 
through which current is carried to the 
cross connections. The arrangement util- 
izes the whole surface of the commutator, 
since the carbons butt against each other. 
This gives a better distributed wear upon 
the surface of the commutator and pre- 
vents the development of ridges. The 
clamps are made light to prevent jumping 
of the carbons. The parallel motion main 


FIG. 9.—ENGINE TYPE SPLIT-POLE LUNDELL GENERATOR, 100 KW., 125 VOLTS, 260. R. P. 


through this section, b, must pass. At no 
load, therefore, the section, b, is practi- 
cally saturated, while a is considerably be- 
low saturation. As the load increases the 
ampere turns, due to the series coils on 


tains parallelism between the face of the 
carbons and that of the commutator if 
the latter rises and falls, and the arrange- 
ment is such that the machines will run 
in one direction as well as the other. 
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A LEAD ZINC SIORAGE BATTERY. 

The use of dynamo currents is becom- 
ing so general that a convenient form of 
small storage cell could often be, with 
advantage, used in place of Leclanche or 
dry cells commonly used for open cir- 
cuit work. This storage cell could be 
connected in series with incandescent 
lamps for occasionally recharging, which 
would cost much less than the replace- 
ment of dry cells when discharged, or the 
renewal of the zinc or salammoniac of the 
ordinary wet battery. The United States 
Battery Company, New York City, puts on 
the market a type of cell particularly 
adapted for such use, the appearance of 
which is indicated in Fig. 10. 

This is a lead zinc cell using dilute sul- 
phuric acid as the electrolyte, the acid 
forming sulphate of zinc and depositing 
lead during discharge and forming sul- 
phate of lead and depositing zinc during 
charge. An idea of the capacity of this 
battery can be gained from the fact that 
the cell shown, which is three inches in 
diameter by five inches in height, and 
weighs two pounds, has a capacity of 10 
ampere hours at a half ampere discharge 
rate and a safe maximum discharge rate 
of one ampere. Its pressure on open cir- 
cults is 2% volts, and on closed 2.35 
volts. | 

One of these cells has been under test 
to determine its life and the necessity of 
renewals, and the company claims it has 
been charged and discharged 38 times 
and is still in service without any re- 
newal of the materials or electrolyte. 

In construction the cell consists of a 
glass jar with a sheet of zinc bent into 
cylindrical form immediately inside the 
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FIG. 10.—A LEAD ZINC CELL. 


l glass and a central lead electrode. The 
top is provided with a vent for escaping 
gases. The new form which the company 
is about to put on the market is made 
with a removable top and uncovered glass 
so that the appearance of the inside can 
be seen and the condition of the cell in- 
dicated at all times. 
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The battery is carried in stock with the 
liquid separated from the electrodes, so 
that there is no deterioration on the shelf. 


A TOY AUTOMOBILE. 

Realizing that the present popularity of 
automobiles would extend to the children 
the Knapp Electrical & Novelty Company, 
New York City, has put on the market a 
miniature automobile for the Christmas 
trade in toys. The small machine weighs 
boxed 10 lbs., and is about 1 ft. in length 
and 6 ins. wide by 7 ins. high. It is driven 
by two dry cells, 6x2% ins. in size, slipped 
under the dos-a-dos seats. The motor 
drives the rear wheels through double re- 
duction gears. The battery will drive the 
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FIG. 11.—A TOY AUTOMOBILE. 


wagon continuously about five hours, and 
if used intermittently, from 15 to 20 
hours. i 


AN ANNUNCIATOR MECHANISM. 


In the design and construction of an- 
nunciators the prices which can be real- 
ized necessitate that all metal parts shall 
be simple punchings or stampings and 
that they be readily assembled and require 
no great amount of adjustment. To get 
up an annunciator under these limitations 
that will not stick or bind, or fail to re- 
set, and that will remain in working or- 
der for years without attention, is a prob- 
lem requiring the exercise of considerable 
ingenuity. 

Fig. 12 shows an annunciator recently 
brought out by the Star Electric Com- 
pany, Binghamton, N. Y., designed to 
meet these conditions. As may be seen 
from the figure, the armature, A, consists 
simply of a rectangular piece of sheet 
iron with two holes, which are slipped 
over the prongs, P, shoulders on which 
serve as pivots. This armature is held 
away from the magnet cores by the hook- 
shaped spring, S, of sheet brass, and holds 
the indicator shaft by engaging the heel, 
H, of the lever, L. When the armature 
is drawn down by the magnets this lever 
falls, due to the weight, W, after which 
it is reset as usual by the arm, B, on the 
restoring shaft. 

The advantages of this construction are 
several. The armature being suspended 
at its center of gravity, is not likely to be 
thrown by any mechanical shock or Jar. 
The spring being of the flat type, and 
having a very slight motion, does not re- 
quire readjustment, and will not break or 
weaken even after long and severe use. 
In the event of any armature sticking to 
the magnet when the drop is operated, the 
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projecting toe, T, strikes the right-hand 
side of the armature when the drop is re- 
set and restores the armature to its proper 
position. When any drop is reset, the in- 
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FIG. 12.— AN AN NUNCIATOR DROP. 


dicator shafts of all the other drops are 
slightly disturbed, thereby keeping them 
free in their bearings. All iron parts are 
copper-plated to prevent corrosion. 

The bell is mounted on the front cover, 
so that, by removing the screws fastening 
this to the sides of the case, the bell may 
be readily removed for adjustment or re- 
pairs. l 

This type of annunciator is termed by 
the makers “Style E.” 


A DIRECT READING POWER GAGE. 


The measurement of the power given by 
the steam to the piston of a steam engine 
has always been an elaborate operation 
and rarely a satisfactory one, involving as 
it does the manipulation of delicate appa- 
ratus under trying circumstances, subse- 
quent careful measurements with a plani- 
meter and calculations from the figures 
obtained. While apparatus for this pur- 
pose has been brought to a high stage of 
perfection the difficulty and trouble ex- 
perienced by the ordinary engineer in tak- 
ing cards, measuring them and calculat- 
ing the results, together with the fact 
that on varying loads these cards do not 
give average results, render the indicator 
an instrument for fine analytical work, 
rather than the every-day measurement of 
power developed. The power gage de- 
scribed below is intended to give at all 
times an indication of the power being 
developed in the cylinder as easily read 
as the steam gage or the switchboard in- 
struments. 

The principle upon which this instru- 
ment operates is the driving of a minia- 
ture turbine by jets of steam from the cyl- 
inder ends and measuring by means of a 
simple form of tachometer the speed of 
this turbine. Two pipes run to the instru- 
ment respectively from the two ends of 
the cylinder of the engine, the power of 
which is to be measured. Each pipe ter- 
minates at its upper end in two small noz- 
zles which direct jets of steam upon the 
buckets of a small steam turbine imme- 
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diately over them. This turbine drives a 
retarding device consisting of an air fan 


running in an enclosed chamber, in which. 


there is also a non-rotating fan. This 
latter fan is mounted on a shaft with a 
retractile spring, and carrying also an 
indicating needle. As the turbine ro- 
` tates, the movement of the air set up by 
the fan which it drives drags around the 
indicating fan. This drag is balanced by 
the retractile spring and measured on the 
indicating dial. The torque is dependent 
upon the velocity of the turbine, which in 
turn is dependent upon the time average 
of the pressure of the steam jets, so that 
the indication is a measurement of this 
pressure. The turbine has sufficient mass 
to give a fly-wheel effect which maintains 
an approximately constant speed under 
the intermittent impulses of the jets. 

Each entering pipe from the steam cyl- 
inder has two nozzles se. to drive the tur- 
bine in opposite directions. One of these 
nozzles is opened during the forward 
stroke and the other during the return 
stroke of the piston by means of a small 
shutter thrown over by a tappet motion 
operated from the crosshead just at the 
instant when the crank reaches the dead 
center. The shutters are so arranged that 
the back pressure and compression during 
the return stroke of the piston operate on 
the jet tending to retard the motion of 
the turbine set up by the forward press- 
ure in the other end of the cylinder. Thus 
the turbine gets a resultant forward press- 
ure proportional to the average pressure 
on both sides of the piston. 

The uses of an instrument of this kind 
are numerous, among them the following: 
An indication of bad valve adjustment; an 
indication of the friction load every time 
the engine is started; from which the gen- 
eral condition of the plant may be ascer- 
tained; an indication of the division of 
the load between the cylinders of com- 
pound or triple-expansion engines; an in- 
dication of the relative amount of work 
done in each end of the cylinder; this can 
be obtained by simply turning the cocks 
at the two ends alternately; an indica- 
tion of the stability of governing, if a 
governor “hunts” or “‘see-saws” the power 
developed in the cylinder will fluctuate 
rapidly; and a means of determining 
whether any unusual losses shown be- 
tween the coal pile and the switchboard 
are on the steam or the electrical side of 
the engine cylinder. 

This instrument is the invention of Mr. 
G. F. Atwood, and is being placed upon 


the market by the Atwood Power & Speed 


Gage Company, New York City. 


THE MIETZ & WEISS KEROSENE ENGINE. 

For the driving of electrical generators 
requiring close regulation an internal 
combustion engine which delivers one im- 
pulse per revolution is naturally better 
suited than is the ordinary type of gas en- 
gine which gives one Impulse during two 
complete revolutions. An engine of the 
two-stroke cycle type, as it is called, made 
by August Mietz of New York City, is 
shown in Fig. 13, coupled to a Lundell 
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generator. The means of obtaining one 
explosion per revolution are as follows: 
The crank case is enclosed and every 
time the piston makes an outward stroke 
the air within the crank case is com- 
pressed to about three pounds per square 
inch, At the end of the outward stroke 
the piston uncovers an exhaust port in the 
lower side of the cylinder and also an ad- 
mission port in the upper side of the cyl- 
inder, through which the air compressed 
in the crank chamber rushes and drives 
the burned gases out through the exhaust 
port. On the return stroke of the piston 
the ports are first closed, the fresh air in 
the cylinder is compressed, a suitable 
amount of oil is pumped in and the mix- 
ture is ignited at the end of the stroke. 
The explosion and expansion follow until 
the piston reaches the outer end of the 
stroke, uncovering the ports and allowing 
the burned gases to exhaust, after which 
the cycle repeats itself once per revolu- 
tion. 
The engine may be said to have no 
valves, or, rather, the piston becomes its 
own admission and exhaust valve. 


[Vol. XI. No. 12. 


due to its own inertia, up into the air in 
the direction of the inclined plane, thus 
missing the pump stem and falling to de- 
liver oil to the cylinder. As soon as the 
speed falls to normal the oscillating piece 
again follows the path to which it is held 
by gravity and again engages the pump 
stem and delivers fuel to the engine. 

The engine is started with a hot igniter, 
but the external heat for this may be 
turned off after the engine is once started, 
the compression being sufficient with the 
temperature at which the igniter remains 
to ignite the gases at the proper instant. 
The engine is fitted with a very simple 
lubricating system, the oil being drawn 
into the points to be lubricated from a 
tank on the side of the engine and through 
sight-feed oil cups simply by means of the 
intermittent suction set up in the crank 
case. The oil is supplied in this way to 
two points; one the piston and the other 
the connecting rod from which it passes 
to the crank pin. The main bearings are 
lubricated by ordinary ring oilers. 

The flexible coupling shown in the illus- 
tration consists of three studs on the en- 


FIG.’ 18.— A TWO-STROKE CYOLE OIL ENGINE DIRECT COUPLED TO A GENERATOR. 


The governing is effected on the “hit or 
miss” principle by simply missing strokes 
of the oil pump and thereby failing to de- 
liver oil to the cylinder during one revo- 
lution. The air compression and expan- 
sion go on during idle strokes just as they 
do during working strokes. The governor 
itself is most simple in character, as it 
contains no springs nor weights whatever. 
It simply consists of an oscillating weight 
driven Dy an eccentric back and forth over 
an inclined surface on which it rests, but 
from which it is free to rise. Normally 
when this piece is driven forward by the 
eccentric it engages the stem of the oll 
pump and pumps a charge of oil to the 
cylinder. The inclined plane stops a little 
short of the position at which the oscillat- 
ing piece or pusher engages the pump 
stem so that this plece rides over on to a 
level surface. If the speed rises above 
normal the pusher does not ride over on 
to the horizontal surface, but continues, 


gine fly wheel and three on the generator 
disc. These studs are connected together 
in pairs by rubber links or bands, which 
stretch considerably and take up any 
slight irregularity in the motion of the en- 
gine. 


NEW BOOKS. 


The Columbia Engineer. New York: The 
Engineering Society of Columbia Uni- 
versity; 144 pages, illustrated. Price, 
$1.00. 

The annual publication of the Engineer- 
ing Society of Columbia University, con- 
taining the lectures delivered before this 
society, with complete {llustrations, is a 
student annual intended chiefiy for the 
members of the society. Owing to the in- 
creasing call for the volume from others 
of the engineering profession it has been 
considered advisable to place the book on 
sale at the price given above. 


DECEMBER, 1899, ] 


A Dividend to Labor. By N. P. Gilman. 
Boston: Houghton, Mifflin & Com- 
pany. 400 pages. Price, $1.50. 

While it is not the custom to review in 
these columns works which are not of an 
engineering or electrical character, this 
book is of such great interest to employ- 
ers of labor that it deserves notice here. 

Mr. Gilman is a well-known authority on 

this subject, being the author of a pre- 

vious work entitled Profit Sharing Be- 
tween Employer and Employee.“ His lat- 
est work is intended to be a study of 
profit-sharing and similar institutions in 
which part of the profits are appropri- 
ated for the benefit of the employees. Five 
cases of profit sharing are described in 
detail. Among them are the Bourne cot- 
ton mills of Fall River, Mass., the estab- 
lishment of the Procter & Gamble Com- 
pany, Cincinnati, Ohio, and the Nelson 
Manufacturing Company, Leclaire, III. 


LEGAL NOTES. 


BENJAMIN A. GOULD VS. THE EDISON 
ELECTRIC ILLUMINATING COMPANY 
OF NEW YORK.—An interesting case con- 
cerning the rights of the central station to 
make a minimum charge was the subject of 
an opinion handed down by Judge Beekman 
of the New York Supreme Court, October 24. 
1899. The suit was brought to compel the 
Edison Company to re-connect the premises 
of the plaintiff. Damages to the extent of 
$500 were also demanded for the refusal of 
the company to comply with the plaintiff's 
demand after the plaintiff had refused to 
meet the minimum payment of $1.50 per 
month when the charges for current con- 
sumed fell below that sum. The opinion held 
that the charge was a reasonable and jus- 
tiflable one, since it was claimed by the de- 
fense that each new lamp connected to the 
system required an additional outlay in the 
generating and distributing plant of §20. 
Since the number of lamps connected for 
the plaintiff was ll, the additional invest- 
ment necessary to supply these lamps at 
any time they might be wanted amounted 
to $220. Judgment was accordingly ordered 
in favor of the defendant. 


PERSONALS. 


MR. CHARLES T. CHILD, technical editor 
of the Electrical Review,” was married on 
November 30th to Miss Bertha May Cush- 
ing of Malden, Mass. 


MR. H. J. RIFFEL, who, until recently, 
was connected with the Siemens & Halske 
Company, has severed his connection with 
that concern to join the staff of the Bel- 
knap Motor Company of Portland, Maine. 


MR. C. 8. KNIGHT has resigned from his 
position as Vice-President and General Man- 
ager of the Siemens & Halske Electric Com- 
pany of America and will be succeeded by 
Mr. O. S. Lyford, Jr., formerly chief engi- 
neer of the Westinghouse Electric & Man- 
afacturing Company, and since electrical en- 
gineer of the Siemens & Halske Company. 
Mr. Knight will take up other work for the 
Whitney Syndicate in the East. 


Mr. W. W. BURNHAM, for fifteen years 
or more connected with The Electric Gas 
Lighting Company of Boston, and for four 
years manager of that company, has re- 
cently associated himself with the firm ef 
Messrs. Stanley & Patterson, New York, 
dealers in electrical supplies. Mr. Burnham 
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will have general charge of their corre- 
spondence. His experience and acquaint- 
ance with the electrical trade should prove 
of service to him in anticipating the wants 
of his old friends and customers. 


MR. RUSSELL THOMAS KINGSFORD, 
who was for several years chief engineer 
of the American Impulse Wheel Company, 
has resigned that position and is now chief 
engineer of the Rushmore Dynamo Works 
of Jersey City. Mr. Kingsford is a gradu- 
ate of Stevens Institute of Technology and 
has had extensive experience in designing 
dynamo machinery. He will assume entire 
charge of the building of the new line of 
large multi-circuit arc machines, relieving 
Mr. Rushmore, who will now give his at- 
tention largely to developing his rapidly 
increasing searchlight and optical busi- 
ness. 


TRADE PUBLICATIONS. 


THE FALCON ELECTRIC MANUFACT- 
URING COMPANY, New York City, has 
published bulletin No. 1 on Falcon All- 
Drawn Pure Copper Knife Switches.“ 


THE ELECTRIC APPLIANCE COM- 
PANY, Chicago, has issued a pamphlet giv- 
ing a description and prices of the Gutmann 
recording wattmeter, for which the company 
acts as Western selling agent. 


THE REEVES MACHINE COMPANY, 
Trenton, N. J., has published a small pam- 
phlet on the subject of Harthan's Metallic 
Rod Packing” which the company is now 
making for service on piston rods, valve 
rods, etc. 


THE WESTERN ELECTRIC COMPANY’S 
latest bulletin is on the subject of “New 
Type Sunbeam Incandescent Lamps” and 
calls particular attention to the lamp of 
this make designed for railway work. These 
lamps are also described in a new cata- 
logue, No. 1-8. 


THE MANHATTAN ELECTRICAL SUP- 
PLY COMPANY, New York City, has pub- 
lished a new general illustrated catalogue 
No. 7 on electric light, household, telephone 
and telegraph electrical supplies. The cata- 
logue is a very comprehensive one, running 
up to 352 pages. 


THE PAYNE COMPANY, Elmira, N. Y., 
has brought out a new catalogue on the 
Payne high-speed automatic engine. The 
catalogue is illustrated throughout by views 
of engines direct coupled to electrical gen- 
erating sets. The catalogue gives detailed 
drawings of several special points in the 
Payne engines, such as the valve and the 
crosshead. . 

THE STERLING VARNISH COMPANY, 
Pittsburgh, Pa., has published a booklet of 
testimonials, each page consisting of a re- 
production of a letter of recommendation of 
Sterling varnish from some maker or user 
of electrical machinery. There are some 70 
of these pages, many of them coming from 
the largest and best known concerns. The 
book is also being printed in French and 
German editions for distribution abroad. 


THE MURRAY IRON WORKS COM- 
PANY, Burlington, Iowa, is circulating a 
new catalogue of the Sioux Corliss engines. 
The catalogue illustrates and explains with 
clearness the various forms of this make of 
engine and the meritorious details, such as 
the improved form of girder frame, the high- 
speed ball-bearing governor, the insulation 
of the exhaust passages from the cylinder, 
the improved valve motion and dash pots and 
several other valuable points. 


THE SPRAGUE ELECTRIC COMPANY, 
New York City, has brought out catalogue 
No. 7%, entitled Interior Conduit,” cover- 
ing the various styles of conduits made by 
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this company, viz., iron-armored, brass- ar- 
mored, unarmored, and flexible metallic, with 
insulated fitting boxes, elbows, couplings, 
etc. The catalogue is a most complete one of 
148 pages and gives a great deal of valuable 
information on the subject of interior wiring 
in conduits. All wiring contractors will find 
it valuable for this information if for no 
other reason. 


MR. JAMES G. BIDDLE, Philadelphia, 
has created quite a stir among college pro- 
fessors and electrical engineers by issuing 
circular No. 315, entitled New Apparatus 
at Special Prices.“ It describes a consider- 
able number of high-grade electrical meas- 
uring instruments as well as psychological 
apparatus, which, for reasons explained in 
the pamphlet, are offered for sale at re- 
markably low prices. These figures would 
be impossible under other circumstances, and 
are especially noticeable now when the ten- 
dency of prices is upward. 


THE INTERNATIONAL CORRESPOND- 
ENCE SCHOOLS, Scranton, Pa., have start- 
ed another regular publication entitled The 
Official Messenger.“ This periodical is is- 
sued for free distribution among employees, 
and is intended to serve as a medium of 
communication between the home office and 
the force of men in the fleld. The initial 
number is devoted to a detailed description 
of the work and equipment of the schools, 
with photographs of heads of departments, 
instructors, etc., and views of the buildings, 
Offices, press rooms, etc. 


THE BOSSERT ELECTRIC CONSTRUC- 
TION COMPANY, Utica, N. Y., has brought 
out two new descriptive catalogues, one on 
panel boards and the other on the Bossert 
plugged-steel outlet boxes and Erickson 
conduit insulators. The Bossert Company 
has standardized a line of panel boards suf- 
ficiently comprehensive to supply all ordi- 
nary demands. The company also makes, in 
addition to its steel outlet boxes and steel 
boxes for panel boards, a line of cast-iron 
boxes for all styles of General Electric cut- 
outs and is even extending its output of gen- 
eral fixture boxes so far as to include boxes 
for mine or underground work. 


THE ELECTRIC STORAGE BATTERY 
COMPANY has published circular No. 55 un- 
der date of Oct. 1, 1899, entitled The Ap-, 
plication of Storage Batteries in Railway 
and Power Plants,“ being a reprint of the 
paper by Mr. Herbert Lloyd in the electric 
railway number of “Cassier’s Magazine.” 
This bulletin gives usefui data, one special 
piece being a curve of voltages of a cell 
under rapidly recurring charges and dis- 
charges. The bulletin also describes several 
well-known storage battery sub-stations, 
such as those of the Buffalo Railway, the 
Metropolitan Railway of New York City and 
the South Side Elevated Railway of Chicago. 


THE WESTINGHOUSE ELECTRIC & 
MANUFACTURING COMPANY has brought 
out during the past month two notable addi- 
tions to its line of handsomely illustrated 
descriptive pamphlets, one on Westinghouse 
Railway Motors” and the other on The 
Westinghouse Electro-Pneumatic System for 
Controlling Railway Motors.“ The electro- 
pneumatic system is virtually what is com- 
monly called a multiple- unit system, 
whereby scattered motors throughout a train 
of motor cars may be all controlled simul- 
taneously from any desired platform. The 
controlling apparatus is pneumatic in char- 
acter, being worked by the compressed air 
of the air-brake system. The controlling 
and braking system are interlocked so that 
the brakes cannot be applied while the 
power is on nor the power applied while the 
brakes are on. 


THD WESTERN ELECTRIC COMPANY 
publishes a convenience for central stations 
in the shape of what is called The Meter 
Record Book.” This consists of a book of 
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blanks, each a fac simile of the dials of 
an integrating wattmeter. There are 250 
of these blanks in a book, perforated 80 
that they may be readily torn out and num- 
bered successively. Four books constitute 
a set and the blanks of these four are num- 
bered consecutively from 1 to 1000. The book 
is used by the meter man on his rounds. 
With a lead pencil he marks the fac simile 
of the dial so as to show the exact position 
of the hands on the meter face. The form 
is returned to the office, proper extensions 
are made, and the slip is filed for reference. 


The record book is capable of other useful. 


applications. The man who reads the meter 

may tear out a slip and leave it with the 
‘onsumer to give a record by which the lat- 
w may compare his bill. 


THE SKINNER ENGINE COMPANY, 
Erie, Pa., has published a catalogue cover- 
ing its new system of automatic lubrica- 
tion. The system consists of a pump deliv- 
ering the oil from the supply tank to an 
overhead reservoir from which it flows by 
gravity to the points to be lubricated. The 
pump is driven by the valve rocker. The 
ol] is fed to the crosshead guides and shaft 
boxes by means of hinged feeder pipes 
which can be turned back to provide ready 
access to the parts below them. These feed- 
ers contain regulating screws by means of 
which any desired number of drops can be 
maintained through sight-feed glasses placed 
below them. When these feeders are thrown 
back the supply is cut off. The oil passes 


from the bearings to an oll and water sepa- 


rator, from which the separated oil returns 
to the reservoir, which, in turn, contains 
a purifier containing no filtering material 
nor anything that requires renewal, but ef- 
fecting, it is claimed, a perfect purifica- 
tion. 

“THE VICTOR TELEPHONE JOUR- 
NAL” is the name of a new publication de- 
voted to independent telephone interests, and 
particularly to the advancement of the busi- 
ness of the publisher, the Victor Telephone 
Manufacturing Company of Chicago. The 
editor of the new publication is Mr. Wm. T. 
Blaine, President and General Manager of 
the Victor Company. Vol. I., No. 1, which fs 
dated October, 1899, states that “The Victor 
Telephone Journal“ will appear “every little 
while, as improvements, the accumulation of 
interesting information, and other conditions 
make it desirable. This will probably be once 


a month.” The paper takes no advertising 


and has no subscription rates—i.e., it is sent 
free to those who feel sufficiently interested 
to send their names. The first number war- 
rants much more than this effort on the part 
of subscribers, as it contains, in addition to 
information about Victor telephone appara- 
tus, some valuable instructions concerning 
ihe equipment of party lines for toll service 
wired on the bridging system, and with 
witching stations between divisions. 
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THE SIMPLEX ELECTRICAL COM- 
PANY, Cambridgeport, Mass., has brought 
out two descriptive catalogues, one on rheo- 
stats made up on the unit“ system, and 
the other on electric car heating on the 
“American” system. The unit“ system 
rheostats are now made up in the form of 
motor controllers with automatic release, as 
well as a form of theatre dimmers. An 
entirely new type of car heater has been de- 
veloped, known as the “enamel!” car heat- 
ers. They consist of cast-iron plates on 
one side of which the resistance wires are 
embedded as in enamel rheostats. The cast- 
fron surface is not covered by any casing 
or netting, but is opened direct to the air 
of the car. On account of the large surface 
for radiation which can be obtained in this 
way as compared with that of coiled spring 
types, a lower temperature heater can be 
utilized, giving a larger amount of air heat- 
ed moderately than is possible with other 
types. This heater is advocated particu- 
larly for elevated railroad cars. A hose 
may be used for cleaning the car without 
fear of injury to the heaters. 


BUSINESS NEWS. 


MORSE, WILLIAMS & CO., Philadelphia, 
Pa., the elevator manufacturers, have re- 
moved their offices to the twelfth floor of 
the West End Trust Building. Their fac- 
tory address, however, will remain the 
same. ` 


THB ELECTRIC APPLIANCE COM- 
PANY, Chicago, is sending out samples of 
its new ‘‘Eaco” tape. It is claimed that 
this tape is composed of one-third pure 
rubber and has the qualities the trade is 
looking for. 


THE H. C. ROBERTS ELECTRIC SUP- 
PLY COMPANY, Philadelphia, has pur- 
chased the fixtures, stock and good will of 
the Franklin Electrical Supply House of 
the same city and will fill all unfilled orders 
previously received by the latter house. 


THE UNITED STATES CARBON COM- 
PANY suffered to the extent of $10,000 by 
fire at Its works in Cleveland, Ohio, on the 
evening of Nov. 19th. The plant was imme- 
diately put in order again, and by the time 
this paper reaches its readers will be work- 
ing as before. 

THE BURT MANUFACTURING COM- 
PANY, Akron, Ohio, has recently received 
an order for a Cross oll filter from the re- 
mote point of Seoul, Corea. The order is 
from the Seoul Electric Company, the filter 
being purchased on the recommendation of 
the chief engineer. 

THE SAFETY INSULATED WIRE & CA- 
BLE COMPANY of New York City is about 
to construct a $500,000 manufacturing plant 
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on tide water in the vicinity of Bayonne, 
N. J. A tract of 15 acres has been secured 
and it is expected that sufficient bulldings 
will be erected inside of six months to house 
400 hands. 


MESSRS. GILLESPIE & TARTT, Ed- 
wardsville, Ill., have placed on the market 
„Glllespie's Balance for Incandescent 
Lamps,” the new form consisting of two 
simple wheels or pulleys around which the 
lamp cord is run, the upper wheel hanging 
from the lamp support and the lower. one 
carrying the counterweight. 


THE YORKVILLE ELECTRIC CON- 
STRUCTING COMPANY, New York City, 
has been formed by Mr. Wm. Jacobs to 
carry on work in his particular lines of elec- 
tric bells, electric signs, burglar alarms, gas 
lighting, telephone work, etc. The head- 
quarters of this company will have facilities. 
for handling the work in these lines. 


THE MONTAUK MULTIPHASE CABLE 
COMPANY, New York City, received most 
favorable mention in the report of the Com- 
mittee of Exhibits of the Convention of 
the National Association of Municipal Elec- 
triclans recently held in Wilmington, Dela- 
ware. The report held that the cable and 
its appurtenances are a great boon for the 
protection of life and property. 


THE NATIONAL CONDUIT & CABLE 
COMPANY, New York City, has recently re- 
ceived two large orders for underground ca- 
bles. One of these covers 150, 000 feet of 
1,500,000 circular mils lead-covered cable to 
be used as feeders for the electrical conduit 
railroad system of the Third Avenue Rall- 
road Company of New York City. The other 
is a large order from Glasgow, Scotland. 


G. E. LINTON & COMPANY, Worcester, 
Mass., is the name of a new company formed 
by Mr. G. E. Linton, formerly of the Linton 
Manufacturing Company, to do a general 
electrical business. The new company will 
pay particular attention to the construction 
of electrical switches and switchboards. Mr. 
Linton’s experience and practical knowledge 
of this line of work should go far toward 
assuring the success of the new company. 


THE WESTERN ELECTRIC COMPANY 
is installing three 70-h. p. motors in Schles- 
inger & Mayer’s building, Chicago. These 
motors are especially designed to drive the 
pumps for the elevators, and are to work 
against a constant pressure of water at 
all speeds. The speed variation, which is 
from 175 to 350 revolutions per minute, is 
governed by an automatic controller which 
cuts in or out various sections of the series 
field winding. 


THE GARTON-DANIELS COMPANY has 
been incorporated to continue the business 
of the Garton-Daniels Electric Company, 
with headquarters at Keokuk, Iowa. It is 
the intention of the new company to add 
other specialties to its line of manufact- 
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ures, announcement of which will be made 
later. With increased capital and better fa- 
cilities, the new company will be better 
equipped than was the old to handle the in- 
creasing demand for Garton lightning arrest- 
ers. 


THE AMERICAN DISTRICT STEAM 
COMPANY has recently occupied newly 
erected shops in Lockport, N. Y. These 
shops are 66 x 100 ft. in plan and four stories 
high, giving room to accommodate the in- 
creasing business. The company has recently 
shipped the material for a complete district 
steam heating system to the Seattle Heat, 
Light & Power Company at Seattle, Wash. 
The system will comprise over a mile of dis- 
tributing mains ranging in size from 18 in. 
cown 


THE SPECIALTY MANUFACTURING 
COMPANY, Indianapolis, Ind., manufact- 
erer of exhaust, blow and ventilating fans, 
has removed to new quarters a block from 
the old location. In the new quarters the 
company has largely increased facilities and 
all of the modern factory equipment for 
turning out a greater product. A large 
installation of exhaust fans for the Hotel 
English in Indianapolis was recently com- 
pleted by this company and is giving sat- 
isfactory service. 


THE AMERICAN STEEL & WIRE COM- 
PANY, Chicago, reports regarding the par- 
tial destruction by fire of its plant at Wau- 
kegan, Illinois, Saturday afternoon, No- 
vember 4th, that arrangements have already 
been made for the execution of unfilled or- 
ders at Waukegan by its other plants, and 
assures its customers that all orders now 
placed which have been lodged at Wauke- 
gan for shipment, will be taken care of by 
shipment from other plants with very lit- 
tle, if any, delay. 


THE NEW ENGLAND MOTOR COM- 
PANY, Lowell, Mass., is placing on the mar- 
ket a line of iron-clad motors in small sizes 
ranging from 4 h. p. to 5 h. p. These ma- 
chines can be used either completely or 
semi- enclosed; are fitted with Bayliss reac- 
tion-type brush holders and are claimed to 
be first class in every respect. They are 
particularly adapted for direct connection to 
fans, beer pumps, etc., and form a desirable 
addition to the line of machines already 
placed upon the market by the same mak- 
ers. 


THE C & C ELECTRIC COMPANY, New 
York City, reports that it has been recently 
running behind on deliveries owing to the 
impossibility of obtaining steel castings, but 
it is now daily receiving large consignments, 
which will soon allow it to put on a night 
force and catch up with orders. The com- 
pany expects to have ready for the mar- 


ket in a short time the new line of dynamos 


and motors ranging from two to 40 kw., to 
be known as the type F. P. The special 
features of these machines will be announced 
later. 


NO CONSOLIDATION OF THE SPRAGUE 
AND STANLEY COMPANIES.—At a meert- 
ing of the directors of the Sprague Electric 
Company the consolidation of the company 
with the Stanley Electric Manufacturing 
Company of Pittsfield, Mass., was not con- 
firmed, and the companies will be operated 
independently, although to some extent 
owned by the same individuals. Mr. Henry 
Hine will retain his position as General Man- 
ager of the Stanley Company. Mr. Allan C. 
Bakewell was appointed General Manager 
of the Sprague Company. 


THE UNION BOILER TUBE CLEANER 
COMPANY, Pittsburgh, Pa., has just com- 
pleted a contract for cleaning two Hazle- 
ton, or Porcupine boilers, having over two 
thousand tubes, each, as is well known, hav- 
ing one closed end. These tubes were badly 
scaled and the closed end required a special 
tool of unique design, as well as the use of 
the company’s own design of flexible shaft. 
This compafiy claims to be the only one on 
the face of the globe being fully equipped 
with machinery, tools and expert operators 
to do this kind of work quickly, effectively 
and cheaply. 


THE PLAYFORD STOKER COMPANY, 
Cleveland, Ohio, cites a striking example 
of what can be done toward smoke preven- 
tion by the use of proper grates and me- 
chanical stokers in the case of the instal- 
lation in the Telephone Building in Cleve- 
land. Two boilers with a complete Playford 
equipment are in use and the most careful 
observer cannot detect the faintest escape 
of black smoke from the stack. The com- 
bustion of the coal is nearly perfect. This 
company is also just completing a large in- 
stallation of forty-five of its stokers for 
the extensive iron and steel works of the 
Apollo Iron & Steel Company of Pittsburgh. 


MR. P. C. — 
ACKERM N, — 
who for the 


last thirt«en 
years has been 
identitied with 
the American 
Electrical 
Works as its 


representative 
in New York 
City, has been 


appointed gen- 
eral sales a 
gent for the 
Rhode Island 
Electrical 
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Works, of Pawtucket, whose officers are 
Eastwood Eastwood, President; C. G. Wood, 
Treasurer, and A. F. Montgomery, general 
manager. The company is now making 
magnet wires in sizes from No. 14 to No. 
40, and Mr. Ackerman is already securing 
some very nice business. He has opened 
headquarters at the Havemeyer Building, 26 
Cortlandt Street, where he will be glad to 
receive orders and inquiries and all his old 
friends. 


GEORGE W. LORD, Philadelphia, manu- 
facturing chemist, and proprietor of Lord's 
boiler compounds, has found it necessary 
to move into new quarters from the old lo- 
cation which has been occupied so long, 
twenty-three years, that all possible addi- 
tlons have been made to the building on 
that site. The new plant is located at 2238 
to 2250 N. 9th Street, Philadelphia, where 
it covers a ground space of 150x175 feet. The 
building is three stories high, with a base- 
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ment, and with foundations and walls suffi- 
ciently strong to allow the addition of three 
more stories in the future. The move was 
to be made on or about December Ist. 


ELMER P. MORRIS gave a dinner at the 
Bingham House in Philadelphia on the eve- 
ning of the 14th, in commemoration of the 
first shipment of material for the new street 
railway system in Havana, which is be- 
ing built by the Morris Blectric Company 
of New York. Eighteen gentlemen interest- 
ed in electrical and transportation enter- 
prises were present. The shipment consist- 
ed of 50 carloads, in two trains, of Mason 
terra cotta conduits from the works of the 
Potomac Terra Cotta Company, near Wash- 
ington, which were transported by rail to 
Philadelphia, and there loaded aboard ship 
for transportation by water to Havana. The 
shipment will be followed later by others of 
trolley poles, tools, machinery, equipment, 
etc., aggregating in all about 182 carloads. 
The line will comprise about 27 miles of 
track. 

THE BULLOCK ELECTRIC MANUFACT- 
URING COMPANY, Cincinnati, Ohio, re- 
ports 58 orders for the month of October, 
the machines ranging in size from the small- 
est to 800 kw. capacity. A repeat order was 
received from the Maryland Steel Company 
of Sparrows Point, Md., this making the 
fifth order, and being for a 300-kw. genera- 
tor and several motors. Orders were re- 
ceived from the London, England, “Star” 
and St. Petersburg, Russia, “Novia Vremia,” 
two of the most important papers of the re- 
spective cities, for the Bullock “teaser” 
equipment for operating newspaper presses. 
Two 300-kw. alternating-current generators 
were shipped to the Wilson Aluminum Com- 
pany of Holcombs Rock, W. Va., to be used 
in the manufacture of ferro-chrome, an elec- 
trical product used in the manufacture of 
chrome steel. 


THE HAZARD MANUFACTURING COM- 
PANY has recently extended its works in 
Wilkesbarre, Pa., previously devoted to the 
manufacture of steel, iron and galvanized 
fron rope, to include the manufacture of in- 
sulated electrical conductors. The new de- 
partment is equipped with modern and im- 


NON-TERRITORIAL EXPANSION 

means paying rent for a poor farm. 
Now is the time to secure a good farm 
on the line of the Chicago, Milwankee 
& St. Paul Railway in Marinette County, 
Wisconsin,. where the crops are of the 
best, work plenty, fine markets, excel- 
lent climate, pure soft water, land sold 
cheap and on long time. Why rent a 
farm when you can buy ore for less 
than you pay for rent? Address C. E. 
Rollins, Land Agent, 161 La Salle St., 
Chicago, III. 
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proved facilities for the production of in- 
sulated wires and cables of various types 
demanded by the market, such as weather- 
proof, fibre and rubber insulation in stand- 
ard sizes of wires, and braided, taped or 
lead-covered cables. The rubber compound 
is styled by the term Keystone.“ The com- 
pany also makes a Hazard white core” or 
Hazard solid core” insulation. The com- 
pany also makes bare copper wire, magnet 
wire, annunciator wire, flexible lamp cords, 
iron line wire with weather-proof insula- 
tion, and galvanized telegraph and telephone 
wire and galvanized steel wire strand for 
guy and span wires. 


THE AMERICAN ENGINE COMPANY, 
Bound Brook, N. J., reports that it has just 
secured the order for the entire electrical 
equipment of the Standard Paint Company 
of Bound Brook, consisting of an American- 
Ball duplex compound engine and direct- 
connected generator of 75-kw. capacity, and 
a full equipment of motors of various sizes 
for the electrical transmission. Among re- 
cent orders for these new duplex compound 
engines the American Engine Company re- 
ports the following: 200 h. p. for Western 
Electric Company, Chicago; 200 h. p. for 
Continental Iron Works, Brooklyn: 200 h. p. 
and 80 h. p., with direct- connected genera- 
tors, for McCreery & Co., New York; 120 
h. p., with direct-connected generator, for 
Marlin Fire Arms Company, New Haven; 
two 80 h. p., with direct-connected gener- 
ators for F. H. Richardson, Newark, and 
one 80 h. p. for Weston Electrical Instru- 
ment Company, Newark. 


MR. JAMES G. BIDDLE, Philadelphia, as 
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selling agent for Messrs. Morris E. Leeds 
& Co., is supplying conductivity testing out- 
fits for the Boston & Montana Consolidated 
Copper & Silver Mining Company, and also 
for Professer Robb of Trinity College. These 
equipments are similar to those which Mr. 
Biddle has supplied to John A. Roebling’s 
Sons Co., Bridgeport Copper Co., Seymour 
Mfg. Co., Coe Brass Mfg. Co., Waclark Wire 
Co., Bridgeport Brass Co., Michigan College 
of Mines, Guggenheim Smelting Co., Pitts- 
burg Reduction Co., Lake Superior Smelting 
Co. and Stanley Electric Mfg. Cd. It is a 
matter of vital importance to be able to 
accurately measure the electrical conduc- 
tivity of copper wire and rod in small 
lengths. The same also applies to other 
metals to a certain extent, especially alu- 


minum, which is now being introduced for 


transmission purposes. It is believed that 
the special outfit furnished the Pittsburgh 
Reduction Co. is the first one that has been 
used for tests of this character with alumi- 
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© controlling Series In- 
candescent Lamps. 

The best Series Gov- 
erning Device in the 
world and sold at the 
lowest price. 

Will control any number 
of lamps above or below the 
normal by single lampsteps. 


Standard Boards are built 
to carry 
From 1 to 70 20-volt Lamps. 
From 1 to 56 25-volt Lamps. 
From 1 to 47 30-volt Lamps. 


From 1 to 28 50-volt Lamps. 
When fed from a 1,000-volt 
primary circuit. 


From 1 to 140 20-volt Lamps. 
From 1 to 112 25-volt Lamps, 
From 1 to 94 30-volt Lamps. 


From 1 to 56 50-volt Lamps. 
When fed from a 2 oe 
primary circui 


The device is made to carry 
almost any desired range 
of voltage. 


Write for descriptive matter. 


SHEEHAN & HEWITT, 


14 S. WATER ST., NEWBURGH, N. Y. 


| 
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T doesn't take a hun- 

dredth part of a second 
for a little narrow ribbon of 
lightning to wipe out several 


days’ — 


After you have repaired 
the damage and explained 
the interrupted service to 
complaining customers, you 
have no assurance that it 
won't happen again, except 
you equip your lines in a 


proper manner. 


Use at least four Arrest- 
ers to the mile keep the 
discharge out of the Station 
that's the vital point. 


Get plenty of 


Garton Arresters 


they have the smallest air- 
gap, do not ground your cir- 
cuits, and are low in price. 


Your Supply Dealer 
handles them, or 
write us. 


FARTON-DANIELS ELECTRIC dd. 


KEOKUK, IOWA, U. S. A. 


8 AMERICAN ELECTRIOIAN [Vor. XI. No. 6, 
T INSULATIOW ! 


and Glass Insulator. 


Made from three shells of vitrified china, and fused together 
with glaze. Made in several sizes for Potentials 5,000 to 50, ooo volta. 


Steel Pins with porcelain bases for high insulation. N All kinds of Line Material. 


MANUFACTURED BY FRED. M. LOCKE, VICTOR, N. Y. 


PATENTED. 


Hatiin U t A 


‘A OR OIRE Scrap Purchased 
| PLAT TINU M cr CHs unk 


OR ALL INU 251 NJRR AVE: NEWARK-N- J- 


DRILLS, FILES, 
REAMERS, TOO LS. SAWS, 
TAPS, . HAMMACHER, SCHLEMMER & co., WRENCHES, 
ETC. 209 Bowery, New York. ETC. 


FOR ARMATURE Cures Ane se ears. 
INDIA & AMBER 


MI EA. é — Mican cANITE 
INSULATED 85 * COMPOUND 
Luger ne Munde isco! Mica Insulator (0. CANI 


IN ANY SHAPE OR PATTE pip w York § 
OR SAMPLES AND PRICES, 


Something New—A Good Monitor Bell. 


. WITH A SLIDING CONTACT... 


vou Need It. 


È asau’: Electrical Works, ie. 


ESTABLISHED 1870) 


329 FOURTH. AVENUE, N. v. CITY. 


JUNE, 1899.] 


Index. to Advertisers. 


Adams-Bagnall Elec. Co., Cleveland........ 15 
Allen-Hussey Co., Chicago, Ill............... 90 
Am. Circular Loom Co., Chelsea, Mass..... 83 


Am. Dist. Steam Co., Lockport, N. Y..... 76 
American Elec. Htr. Co., Detroit, Mich.... 11 
American Elec. Specialty Co., N. 132 
American Elec, Telephone Co., Chicago, III. 90 
American Elec. Works, Providence, R. I...132 
American Endoscopic Co., Providence, R. I. 10 
American Eng. Co., Bound Brook, N. J. . . 129 


American School of Corres., Boston 55 
American Silk Mfg. Co., Philadelphia 100 
American Stoker Co., New York............. 116 
Ames Iron Works, Oswego, N. . 124 
Aultman Co., Canton, o.. 14 
Babcock & Wilcox Co., New York......... 119 
Baker & Co., N. sees cea 53 
Ball Engine Co., Erle, PfPůãů .... 130 
Ball & Wood Co., New York................ 127 
Barnes Co., The Wallace, Bristol, Conn. . 100 
Barnett Co., G. & H., Philadelphia.......... 

Bates, D. L. & Bro., Dayton, o. 27 
Bates Machine Co., Joliet, Ill................ 112 
Belknap Motor Co., Portiand, Me.......... 72 
Bernard, E. G., Co., Troy, N. Y........... 58- 96 
Bibber-White Co., Boston, Mass............. 106 
Biddle, J. G., Philadelphia.................... 9 
Bogue, Chas. J.. New York...........0..-c00- 30 
Bossert Electric Con. Co., Utica, N. Y..... 81 
Bourse, The, Phlladelphlla aaa 102 
Bristol Co., The, Waterbury, Conn 132 
Bryan & Humphrey, St. Louis, Moo. 88 
Bryant Electric Co., Bridgeport, Conn 69 
Bullock Elec. Mfg. Co., Cincinnati, O..... . . 65 
Burnham Elec. Co., Boston, Mass 68 
Burt Manufacturing Co., Akron, (O PE 53 
C & C Electric Co., New York............... 94 
Cahall Sales Dept., Pittsburgh, Pa......... 1 
Camp, H. B., Co., Aultman, o 34 
Cary Spring Works, New LOr K ꝶ 100 
Central Elec, Co., Chicago 7 
Central Mfg. Co., Chattanooga, Tenn 100 
Chase-Shawmut Co., Boston, Mass.......... 46 
Central Telephone & Elec. Co., St. Louis... 88 
Chicago Armature Co., Chicago, III. 67 
Chicago Boiler Cleaner Co., Chicago, III. 117 


Chicago- Edison Co., Chicago, III. 58 
Chicago Rawhide Mfg. Co., Chikago, III.. .. 99 
Christiana Machine Co., Christiana, Pa... 4 
Clayton & Lambert, Ypsilanti, Mich........ 82 
Clement, E. E., Washington, D. C.......... 55 
Cleveland Electric Co., Cleveland, O........ 82 
Cleveland Twist Drill Co., Cleveland, O.79-132 
Cling-Surface Mfg. Co., Buffalo, N. Y..120-121 
Columbus Mach. Co., Columbus, O.........128 
Commercial Elec. Co., Indianapolis......... 95 
Commercial Elec. Supply Co t. Louis....106 
Conn, Tel. & Elec. Co., eriden, Conn..... 90 
Cooper, The C. & G. Co., Mt. Vernon, O...127 
Crescent Chemical Co., Chicago, III. 75 
Crocker-Wheeler Co., New York............ 46 
Crosby Steam Gage & Valve Co., Boston.. 53 
Croselmire, C. F., Newark, N. 77777. 8 
Crouse-Hinds Elec. Co., Syraucse, N. Y.... 4 
Cutler Hammer Mfg. Co., The, Chicago. .98-74 
Cutter Electrical & Mfg. Co., Philadelphia. 13 


Davis, M., & Sons, Salem, O....... errr eee 104 
Dayton Globe Iron Works, Dayton, O...... 33 
Diamond Meter Co., Peorla, III. 70-71 
Diehl Mfg. Co., Elizabethport, N. J......... 29 
Dixon, Jos., Crucible Co., Jersey City. N. J. 100 
Eddy Elec. Mfg. Co., Windsor, Conn 87 
Edison Dec. & Miniature Lamp Dept. 16 
Edwards & Co., New York Cit j 35 
Electric Appliance Co., Chicago, III. 4 


Electric Gas ay A Co., Boston, Mass.. 15 
Electric Motor & Equip. Co., Newark, N. J. 20 
Electric Storage Battery Co., Phila., Pa.. 3 
Electrical Engineer Institute of orre- 
spondence Instruction, New York..... 54 
Electrolier Co., The, Pittsfield, Mass....... 15 
Elliott, W. H., Elec. Co., Cleveland, O....62-63 
Emerson Elec. Mfg. Co., St. Louis, Mo.. 30 
Empire Elec. Instrument Co., New York 78 
Ericsson Tel. Co., New Vork. 53 
Eganson & Armpriester, Philadelphia, Pa. 68 
Farr Tel. & Cons. Supply Co., Chicago.... 89 
Filer & Stowell Co., Milwaukee, Wis....... 12 


99 PORTABLE 


* JAGABI TESTING SET. 


Compra lag 


a Quick-acting D'Ar- 

. M sonval Galvanome- 

= * i ter, Wheatstone 

Bridge, Rheostat, Sil- 

ver Chloride Battery 
and Keys. 


qwe SET 


— - s PHILAPA 
WILLY OUNG &CO MAKERS. PHI s 
— p 


All mountedin a hand. 
some mahogany 
case that weighs 
less than 7 Ibs. 


—_ 9: 
Ro’ SSS Approved and used by the 
e a = U. S. Government vt vt 


The WILLIAM CRAMP & SONS SHIP AND ENGINE BUILDING Co., 
OFFICE: BEACH AND BALL STs. 


PHILADELPHIA, March 1, 1899. 
Mr. James G. BIDDLE, 910 Drexel Bldg., Philadelphia. 

Dear Sir: I have your favor of Jan, 26th, and in reply to your request concerning the Jag- 
abi Portable Testing Set purchased by our Company sone time ago, beg to say that it has 
given us perfect satisfaction in all our work. We have used it consi pe on ship-board for 
insulation tests of the electric ligbt plants after they have been installed and have found it very 
accurate and a convenient set to handle. 

We propose to supply this testing set to the U. S. S. Alabama and the U. S. S. Maine now 
being built for our Government. This set is more convenient and reliable than any set that we 
have ever purchased heretofore for use on Government Ships. Yours very truly, 


(Signed) Cas, J. DOUGHERTY, Electrical Dep't. 


Other Specialtie 


Complete Cable Testing Outfits, D’Arsonval Gal- 
van: meters, Condensers, Standard Resistance Boxes, Catalo gue B 
5 Bridges, Potentiometers, Laboratory 


Send 50. stamp for 


and Station Photometers, Electrodynamometers, Lord “CHlectrical Measuring 
Ke) vin’s Ampere Palanen, N Volt, Ampero 1 Instrumente.“ 
Watt meters, Bristol Recording Instruments, Silver t 
Chloride Test Batteries, Tachometers, ‘‘Iron-Clad ” 0 5 5 
Rheostats, I-T-E Circuit Breakers, Induction Coils and matter. 
other X-Ray Apparatus. @ 


Sample copy of “BIDDLE'S BULLETIN " free upon request. 


JAMES G. BIDDLE, 


1035 Drexel Building, - - Philadelphia, U.S.A. 


SOMETHING NEW. 


The“S. J.” Reflector Shade 


Increase and properly diffuse your light by using 
the “S.J.” Reflector Shade. No shade holder 
necessary. Screws directly in the socket. 


WRITE FOR DESCRIPTIVE PRICE LIST 


SUPPLY DEPARTMENT. 
SCHIFF, JORDAN & CO., 
232 Greenwich St., New Vork. 
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THE LUDLOW VALVE MFG. CO, 


TROY, N. Y., U. S. A. 


Slide Gate Valves of every 
size and style. For all 
Pressures and Parposes. 


Swinging Check Valves. 


High Pressure Steam 
Valves__* sear 


Everybody wants Re- 8.6 it i 
Hable Valves. = ! 


: Pra i ; nS t n iis, ji ry 
upon having the a iii ie 222 
= S wv ži 100 sh | 7 a A. > 


“LUDLOW” 


Our name appears 
on every valve we 
make and means \ q 
y Standard | a 
of Merit. Ve 


THE PELTON WATER WHEEL 


Is known the world over as 
affording the most simple, 
‘reliable and economical 
power for all purposes. 


Ten Thousand 
Wheels now Running 
Filling every condition of 


service in the most efficient 
and satisfactory way. 


Electrie Power 


Transmission 


PELTON WHEELS are 
the recognized standard for 
operating Generators, and 
are running the majority of 

| stations of this character in 
all parts of the world. 


Water Pipe and Transmission Machinery, 
And all appliances connected with a power plant, supplied on the m ‘st reasonable 
terms. Shipments made from San Francisco or New York—as may afford the most 
favorable freight rates. Catalogues, English or Spanish, furnished on application. 
Address, giving conditions of service, 


THE PELTON WATER WHEEL COMPANY, 


125 MAIN ST., 143 LIBERTY 8T., 
San FRANcIsco, CaL U. S. KA. New YORK, N. Y., U. S. A. 

Freed, Henry F., Harrisburg, Pa........... 98 8 G. W., indianapolis, EMG sins chess 55 
Forest City Elec. Co., Cleveland, o. 17 Homer, L., & Co., Cleveland, O.......... 58 
Fuel Economizer Co., Matteawan, N. . Hoppes Mte Co., Springfield, e Rae 112 
Fuller, John E., New Vork... e.o. 30 Huebel & Manger, Brooklyn.. 82 
G. & E. Elec. Co., Binghamton, N. . 98 Hunt, C. W., Co., Staten Island, N 21 
Garton-Daniels Elec. Co., Keokuk, Ia...... T Ide & Son, A. L., Springfield, Ill............ 124 
Geer, Herbert G., Baltimore, Md............ 88 lncandescent Electric Light Manipulator 
General Elóctrie Cosa os cvescesceiscsccdeccvess 2-67 Se., Deen, soca inivesi anniek 17 
Gilmore Electric Co., Boston, Mass.......... 45 Indiana Rubber & Insulated Wire Co., 
Goldmark A EL oe ACERT AE MEE 14 Jonesboro, n tadenuce¥enee 84-85 
Gordon Battery Co., New York.............. 30 Int. Corres. Schools, Scranton, Pa.......... 56 
Goubert Mfg. Co., New York................ 112 Iron-Clad Resist. Co., Westfield, N. J...... 16 
Goulds Mfg. Co., Seneca Falls, N. Y........ 117 Jantz & Leist Elec, Co. Cincinnati, Oise 93 
Gundlach Optical Co., Rochester, N. Y....102 Jenney Elec. Mta, Ww Co., Indianapolis, Ind... 91 
Hammacher, Schlemmer & Co., New York. 8 Johns Mfg. Co 3 Tork. nen 49 
Hanchett, G. To INOW COUR ² ˙ oeeie. 88 Johnson & Morton, Utica . 82 
Harrison Safety Boiler Wks., Phila., Pa...117 Jones, J., & Son, New York age massa tes oh 29 
Harrisburg Foundry & Machine Works, Keasbey, Th, A. NOW WORM V 119 

rr ⁰ ces 128 Kennedy Valve Mfg. Co., New York City.. 115 
Hart & Hegeman Mfg. Co., Hartford...... 80 Keystone Electrical Instr. Co., Philadel- 
Harvey Co., Saratoga Springs, N 99 DHIR irpirina ¼ůQů , 3 54 
Hays Construction Co. r e 101 Klein Mathias, & Son, Chicago, III. 100 
Hazelton Boller Co., New Verk.. 118 | Knapp Electric & Novelty Co., N. .. 30 
Heath Electric Co., Detroit, Mich. 100 | Knott, L. E., Apparatus Co., Boston...... 104 
Seeley, Norman H. & Co., New York aed 78 Laird & Lee, Ger 68 
High 8 Elec. Storage Co., Phila..... 98 | Large, Stephen D., & Co., Phila., Pa 104 
Hill Elec. New Bedford, Mass.......... 72 La Roche, F. A., & Co., New York.......... 
Hobart Elec. Mi e, Tro¥,. Osc<s-ssx0xcsve 57 | Le Clanche Battery Co., New York.......... 132 
Holtzer-Cabot Elec. Co., Boston, Mass..... 26 Leffel, James, & Co., Springfield, Oriente 32 


Le Valley Vitae Carbon Brush Co., N. Y.. 99 


Liberty mp Co., Malden, Mass 17 
Locke, Fred. M., Victor, N es 8 
Lombard Water Wheel Gov. Co., Boston. 55 
Long & Allstatter Co., Hamilton, O........ 98 
Lord, Geo. W., Philadelphia, FC cireasa a 
Ludlow Valve Mfg. Co., Troy, N. Y........ 10 


Lunkenheimer Co., The, Cincinnati, O....113 
Lynn Incandescent Lamp Co., Lynn, Mass. 16 


Machado & Roller, New York e 11 
Manhattan Electrical Supply Co., N. X. 3 
Manross, F. N., Forestville, Conn e 100 
Marietta Mfg. Co., Marietta. P 26 
Mason Regulator Co., Boston, Mass........ 54 
Mayer Elec. Co., M. M., New York......... 100 
McCrea, Jas., & Co., Chicago, III 66, 119 
McCreary, A. A., New Vork... 26 


Mcintosh, Seymour & Co., Auburn, N. Y..125 
McIntyre Co., The C., Newark, N. Jars 77-99 


McIntyre, E. E., Pittsburg................... 16 
McLennan, K., & Co., Chicago, III. 62 
McLeod, Ward & Co., New York............. 74 
Metropolitan Steam Boller Compound 
Mfg. Co., Brooklyn, N. Y................ 12 


Mica Insulator Co., New York............... 8 
Mich. College of Mines, Houghton, Mich..100 
Moloney Electric Co., St. Louis, Mo......... 5 
Mona Mfg. Co., Brooklyn, N. v... 

Monarch Gov. & Mach. Cori, Indianapolis. 122 


Montauk Multiphase Cable Co., N. . 77 
Morris Arc Lamp Co., Chester, Pa.......... 20 
apne ere Drill & Mach. Co., New Bedford, 115 
Morse, Winiams & Co., Philadelphia 128 
Mound Tool & Scraper Co., St. Louls....... 76 
Mueller Elec, Co., Chicago, Ill................ 98 
Munsell, Eugene, '& Co., New York.......... 8 
Murphy Iron Works, Detroit, Mich.......... 123 
Murray Iron Works Co., Burlington, Ia...125 
.National Carbon Co., Cleveland, . 21 
National Injector Co., Tleveland, 9 77 
New Excelslor Dry Battery Co., Mt. Ver- 
I ðxZ 8 48 
Y. Safety Steam Power Co., N. Y........ 126 
Now York Telephone Co., New York...... .. 14 
Norton Elec. Instrument Co. „ Manches- 
ß . as axa 
Ohio Elec. Specialty Mfg. Co., Troy, O..... 79 
Ohio Electric Works, Cleveland, GG · 104 
Okonite Ca, Ltd., New Tork... 19-132 
Orient Electrical Co., Youngstown, O....... 18 
Osterburg & Sutton, "New York.............. 88 
Paiste, T., Co., Philadelphia. Påa......... 67 
Palmer Bros., Mianus, Gn! ĩᷣͤ . . 98 
Paragon Fan é Motor Co., New York.. Was 12 
Parke, John Y., & Co., Philadelphia, Pa.. 79 
Parke, R. J., Toronto, Can 88 
Partrick, Carter & Wilkins, Phila., Pa 64 
Patterson Damper Regulator Co., Balti- 
more, M M ⁵ð ...115 
Peerless Rubber Mfg. Co., New York..... . | 
Pelton Engineering Co., Cleveland, O. . 60-61-88 
ee Water Wheel ve: „ San Francisco, 10 
Penberthy In jector Co., Detroit, Mich. e 111 


Philadelphia Book Co., Philadelphia, Pa.. 74 
Philadelphia Electric Mfg. Co., Phila., Pa.. 4 
Phillips Ins. Wire Co., Pawtucket, R. I... 4 


Phoenix Glass Co., New lr ks 74 
Plerce, Geo. N., Co., Buffalo, N. Kk. 102 
Planet Oll Co., Cleveland. V 104 
Pittsburg Transformer Co., Pittsburg..... 4 
Priestman & Co., Philadelphia, Pa......... 128 
Putnam, J. E., & Co., Rochester, N. Y..... 104 
Queen & Co., Philadelphia. ia, F cece caalee 6 
Reckenzaun, F., New Vorl.. gS 
Reisinger Hugo, New Fork. n 17 
Reliable Elec. Mfg. Co., Worcester, Mass. 90 
Replogle Governor Works, Akron, Ones 14 
Riter-Conley Mfg. Co., Pittsburgh, Pa... 104 
Roberts Electric Supply Co Co., Philadelphia. 77 
Robertson, James L. Son. New York.... 55 
Robbins & Myers Co., Springfield, O....... 28 
Roche, Wm., New NOK 34 
Rockwood Mfg. Co. Indianapolis, Ind 110 
Roebling’s Sons Co., Trenton, N. J.......... 3 
Rossiter, MacGovern & Co., New York..... 56 
Rousseau’s Electrical Works, New York.. 8 


Roth Bros, & Co., Chicago, I 66 
Rushmore Dynamo Wks., Jersey City, 


N. J. 
Safety Third-Rall Elec. Co., New Tork. 108-109 


Safford Are Lamp Mfg. Co., Buffalo 16 
Salem Iron Works, Salem, G 100 
Sangamo Electric Co., Springfield, III. 92 
Sawyer-Man Elec. Co., Allegheny, Pa. 50 
Schiff-Jordan & Co., New VLOr K.. 9 
Schott, A. C. V., Pittsburg, Pa.............. 68 
Seneca 8 Mfg. Co., Seneca Falls, N. T.. 100 
S. . I. Syracuse, NNFF!C(C(ͤĩ7;1b uüwwä yn 132 
Shapiro & n New Tor KKK ar 
Sheehan & Hewitt, Newburgh, N. Y.. 7 
Shelby Electric Co., Shelby. oOo. 1 
Shiffler Bridge Co., »Pittabürch, HHC 104 
Shultz Belting Co., St. Louils................. 132 
Skinner Engine Co.. Erie, 5 „ 127 
Smith, 8. Morgan Co., York, 3 11 
Southwark Foundry & Mach. 00. Phila. . 125 
Specialty Mfg. Co., Indlanapolis, Ind 26 
Sprague Elec. Co., New York........... cose OD 
Standard Air Brake Co., New York....... . 1 
Standard Paint Co., New Nor 3 
Standard Thermometer & Elec. Co., Pea- 
body, MS.. secure sepa see 1 
Standard: Underground Cable Co., Pitts- 
burgh, . 8 11 
Stanley & Patterson, New York............. 45 
Star Brass Works, Kalamazoo, Milch. 10⁵ 
Stephens Mfg. Co., Roe. Detroit, Mich..... 112 
Sterling Supply & Mtg, Co. y New York..... 106 
Sterling Varnish Co ittsburgh, Pa........ 5 
Stewart & Co., Frank H., Philadelphia.... 34 
Stewart Elec. Co., Cincinnati, G 56 
Stewart Heater Co., Buffalo, N. Y......... 114 
satel vicar ao & Smith-Vaile Co., Pay- a 
Stirling Co., New York and Chicago 119 
Stromberg-Carlson Tele. Co., Chicago 90 


Stucky & Heck Mfg. Co., Newark, N. J.... 57 
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Sturtevant, B. F., Co., Boston, Mass. 97 

Technical Agency, Chicago, IIIIIILIII. 57 

Thresher Elec. Co., Dayton, Oo.. 73 

Towle, Geo. C., Mfg. Co., Lancaster, Pa.. 43 

Triumph Electric Co., Cincinnati, G.. 91 

Union Boiler Tube Cleaner Co., Pittsburgh, 

Pa. A ey ee e eee een 117 I eae ̃——̃— 5 
Bite F 80. Det ie aa Sate 
nite lectric Heating Co etro c 7 7 

United States Carbon Co. Cleveland, On. 3 Estimates furnished for Complete Power Plants, and results guaranteed. 
Universal Elec, Stage Ltg. Co., N. ... 16 State your requirements and send for Catalogue. . A A ‘ ° 
Van Dorn & Dutton Co., Cleveland, r SA 59 

Van Dorn Co., W. T., Chicago, Ill.......... 107 

Vitro Chrome Chem. Co., Milwaukee........ 26 

Wagner Bloc. Mfg: U. nn 47 

Ware: ron ere Electric Co., Bronxville, > 

Warren Elec, Mfg. Co., Sandusky, O........ 86 

Warren Elec. & Sp'lty Co., Warren, Oo. 27 


Washington Carbon Co., Washington, Pa.. 8 
Watertown Engine Co. Watertow n, N. V. 128 
Western Elec. Co., Chicago and IN: Y.. 24-25 
Western Elec. Supply Co., St. Louis, Md., 
36-37-38-39-40-41 
Westinghouse Air Brake Co., Pittsburgh, 
CPP EI TDU 
Westinghouse, Church, Kerr & Co., N. Y.. 50 
Westinghouse Elec. & Mfg Co., Pitts- 


pr ͤ baseplate ĩ˙ᷣ K 1-50 
Westinghouse Machine Co., Pittsburgh.... 50 
Weston Elec. Inst. Co., Newark, N. J. 77 Represents a pair of 51-inch McCormick Turbines, 1800 H. P., with 10-foot diamete) 


White, H. P., & Co., Philadelphia, Pa..... 26 rope sheave, carrying 27 ropes 1%-inch diameter, driving 750-K.W. generator in No. 2 


wone, Sdo Dina e A 0 station of the Sacramento Electric, Gas & Railway Co., Folsom, Cal. This company are 


Wirt, Chas., & Co., Philadelphia, Pa....... 88 | using in their No. 1 station four pairs of 30-inch turbines of same make, developing 5000 
Zimdars & Hunt, New York...............065 49 | H.P., which are direct-connected to four generators, transmitting power 23 miles to 
__ Sacramento. i 

"ADVER S. M T PANY 

LIST OF ADVERTISERS. S. MORGAN SMITH COM 

AIR BRAKES. 

A Westinghouse Air B YORK, PA.. U. S. A. 
Central Electric Co., Chicago. we SESE SEE . 
Elec. Appliance Co., Chicago. 


Elec. Gas Lighting Co., Boston. 8 Sold by Dealers 
artrick, Carter ins. elphla. * — — ; 
Heath Electric Co., Detroit, Mich. in all Centres. 
Manhattan Elec. Supply Co., New York. 
BATTERIES, MEDICAL. & * 
Ohio Elec. Works, Cleveland, O. e a i ratin 
White, S. S., Dental Co., Philadelphia, Pa. 2 8 8 
BATTERIES, PRIMARY. 
Electric Appliance Co., Chicago, III. 
Electric Gas Lighting Co., Boston, Mass. Correct on D. C. or A. C. 
Gordon Battery 92 . York. 12 in. scale. 


Leclanche Batter New York. 
Manhattan Elec. ply Co., New York. 
at. Co., Mt. Vernon, œ 


New Excelsior Dry 
N. T. 


Ohio Electric Works, Cleveland, O. f 
Partrick, Carter & Wilkins, Philadelphia. 
Roche, Wm., New York. 
White, S. S., Dental Co., Philadelphia, Pa. 
BATTERIES, STORAGE, 
Electric Storage Battery Co., Philadelphia. 
as Tension Elec. Storage Co., Philadel- 
a. 
BELLS. 
Electric Appliance Co. 


Unaffected by change in wave form, 
frequency or POWER FACTOR. 


=> 


The only suitable instrument fcr 
motor and transformer testing. 


Chicago, III. 
Heath Electric Co., Detroit, Mich. 
Huebel & Manger, Brooklyn, N. T. 


Manhattan Elec. 1 Co., New Tork. 


WATT METER. 
Rauge s, 300 to 60,000 watts, in stock. > 


We are prepared to deliver a full line of Dead Beat ILLUMIN- 
ATED DIAL Direct and Alternating Current 
Switchboard Instruments. 


Whitney Electrical Instrument Company, 
MACHADO & ROLLER, 


Holtzer-Cabot Elec Boston, Mass. 

Ohio Electric Works, Cleveland, O. 

Partrick, Carter & Wilkins, Philadelphia. 

Rousseau Elec. Works, New York. 
BELT DRESSING. 

Cling-Surface Mfg. Co., Buffalo, N. Y. 

Dixon Crucible Co., Jersey City, N. J. 
BELTING, 

Aultman Co., Canton, O. 

Chicago Rawhide Mfg. Co., T III. 

Shultz Belting Co., St. Loul s, Mo. 


* FFFFFTTITSTTFFTFFTSFFIFFIFIFSIIIFIFTSIFFISIFIITFTISS 


BOI 2 R 8 . 203 Broadway, N. V. City. General Selling Office. 
Metropolitan Steam Boiler Compound Mfg. 
Co., Brooklyn, N. Y. hennes eee 


BOILERS. 


Babcock & Wilcox Co., New York. 

Cahall Sales Dept., Pittsburg, Pa. 

Hazelton Boiler Co., New York. 

Murray Iron Works Co., Burlington, Iowa. á 


AMERICAN ELECTRICAL HEATER CO, 
MANUFACTURERS OF 


N. Y. Safety Steam Power Co., New York. - TRIO 

Stirling Co, New York and Chicago. 3 Soldering Irons, Nallor's Irons, Laundry Irons, Hat Irons. Curling ron Heaters, Glue Pots, Air Heaters, Etc. 
BOILER TUBE CLEANERS. Also other N for Electrical Heating. 

Chicago Boiler Cleaner Co., Chicago, 197 River Street. Detroit, Mich. 
BOXES, OUTLET, TERMINAL, ETC. 

Bossert Electric Con. Co., Utica, N. Y. BURNERS, GAS, ELECTRIC, CAR COUPLERS. 

Chase-Shawmut Co., Boston. Bibber, White & Co., Boston. Van Dorn Co., W. T., Chicago. 

Johnson & Morton, Utica, N. Y. Electric Gas Lighting Co., Boston, Mass. 

Sprague Elec. Co., New York. Parke, John Y., & Co., Philadelphia, Pa. CIGAR LIGHTERS, ELECTRICAL. 
BRIDGES. Rousseau’s Electrical Works, New York. Stanley & Patterson, New York. 

Riter Conley Mfg. Co, Se Pa. CARBONS, ELECTRIC LIGHT. CLAMPS FOR STEAM JOINTS. 

Shiffler Bringo o. Electric Appliance Co., Chicago, III. McCrea, Jas.,& Co., Chicago, III. 
BRUSHES, DYNAMO AND M General Electric Co., Schenectady, N. Y. CLIMBERS. 

Central Electric Co., Chicas 0. National Carbon Co., Cleveland, O. Klein, M., & Son, Chicago, III 

Goldmark & Wallace (Koch), New York. Reisinger, Hugo, New York. Pee ' . 

Le Valley Vitae Carbon Brush Co., N. T. United States Carbon Co., Cleveland, O. CLUTCHES FOR ARC LAMPS. 


Celegraph and Telephone Wires and Cables 


Wert, Chas., Philadelphia. Washington Carbon Co., Washington, Pa. Phila. Elec. & Mfg. Co., Philadelphia. 
Underground, Submarine, Aerial. 
Street Railway and Electric Light Wires 


— LLL 


PITTSBURGH, NEW YORK, PHILADELPHIA, CHICAGO, ST. LOUIS, onan 


N 
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YOU WOULD — 


` promptly call to account any of your employees who would needlessly waste your coal; and yet 
YOU will waste it in vain endeavor to heat water through a lot of thick scale in your boiler. 
This scale and other injurious sediment can easily be removed, and your boilers kept clean 
and pure by a judicious use of 


Metropolitan Boiler Compounds. 


Not a cure all, but a special remedy for each special case. 
Feed Water Analyzed and a Cure Prescribed Which will Save from 15 to 75 per cent. of Fuel. 


SUCCESSFULLY USED FOR 25 YEARS. 1,000 TESTIMONIALS. SEND FOR CATALOGUE 


. MAILED FREE... 


A valuable morocco leather covered Note Book to any engineer sending 
us the H. P. of his plant, with his home and business address. 


METROPOLITAN STEAM BOILER COMPOUND MFG. CO. 


26 Court Street, BROOKLYN, N. Y. 


PARAGON FANS. | 


DESK FANS. WALL FANS. CEILING FANS. 


Hm me HH HH 


HE most popular fang 

of the past and pres- 
ent Seasons are now on | 
sale for immediate de- 
livery at our factory and 
sales offices 


in Operation 
Handsomest in 
Finish and Design. 
Send for Prices 
and Catalogues. 


Most Efficient 
| 


FEELS 


HHH HH 


PARAGON FAN AND MOTOR Co., 


572-578 FIRST AVENUE, NEW YORK. 
BRANCH OFFICES: 


NEW YORK: 89-41 Cortlandt Street. SAN FRANCISCO: 598 Parrott Building, A. E. Brooke Ridley. 
| SALES OFFICES, MARTIN J. INSULL CO. 


1012-13 Monadnock 511 Security Building. 700 Pabst Building. 616 Guaranty Building. 


3 sig Bes 


| 
CHICAGO: sr. LOUIS: MILWAUKEE MINNEAPOLIS: | 
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Classified List of Advertisers Continued. 


COAL AND ASHES HANDLING MACHY. 
Aultman Co., Canton, O. 
Hunt, C. W., Co., New York. 
COLORING COMPOUND FOR LAMPS. 
Vitro Chrome Chem. Co., Milwaukee, Wis. 
COMMUTATOR BARS. 
Chicago Armature Co., Chicago, III. 
General Electric Co., Schenectady, N. Y. 
Sr Supply a Mte Goo New York. 
er u g. Co ew Yor 
MMUTAT poly & Mig NDS. 


2 Valley Vitae carbon Brush Co., N. Y. 

McLennan, R., & C Chicago, III. 

Mona Mfg. Co Ne or 

Ohio Electric Pdpecialty Mig. Co., Troy, O. 
CONDUITS. 

Camp Co., H. B., Ault O. 

Amer. Circular Loom Co., elsea, Masa. 
CONNECTORS AND TERMINALS. 

McIntire Co., The, Newark, N. J. 
CONTRACTORS FOR BOILER CLEANING. 

Union Boiler Tube Cleaner Co., Pittsburgh. 
CONTROLLERS. 

White, H. P., & Co., Philadelphia, Pa. 
CONVEYERS, COAL AND ASHBS. 

Aultman Co., Canton, O. 

Hunt, C. W., Co., New York. 
CORD ADJUSTERS 

Stewart & Co., F. H., Philadelphia. 
CORRESPONDENCE SCHOOLS. 

American School of Corres., Boston, Mass. 

Dlectrical E eer Institute, New York. 

International Corres. Schools, Scranton, Pa. 

United Correspondence Schools, New York. 
CROSS Ate. 

Central M oe i gar carb fe Tenn. 


Searle rei ce Co., Chicago, IIl. l 
Salem Iron Wortes (Braces), em, N. C. 
DESK LAMPS. 
McCreary, A. A., noe York. 


McLeod, Ward & Co., New York. 
Ohio Electric Works, ‘Cleveland, O. 


DRILIA. 

Cleveland Twist Drill Co., Cleveland, O 

Hammacher ee & Co. „ New York. 

Morse Twis Twist Drill & Mach. Co., New Bed- 
o 


ECONOMIZERS. 

Fuel Economizer Co., NN N. T. 
ELECTRICAL EXHIBITION. 

Philadelphia Bourse, Philadelphia. 
ELECTRICAL HOUSH GOODS. 

Bibber, White & Co., Boston, 

Central Blectric Co., Chicago. 

Edwards & Co., New York. 

pet Aa 8 ancs Co., Ta cago, III. 

Ti York. 


lec. Supp pplz E 

8 Eleetrie Works, ¢ Sveland, 
Partrick, Carte Eins Phlladel hia. 
Rousseau's Election! A ert New Tork. 
ELECTRIC LAUNCHES. 

Sate Tension Electric Storage Co., Phila. 

mer Bros., Mianus, Conn. 

ELECTRO-MBEIDICAL APPARATUS. 

Ohio Electric Works ; 

Partrick, Carter & Wilkins, Philadelphia, 

White, 8. S., Dental Co., Philadelphia. Pa. 
ELECTRIC NOVELTIES. 

Ohio Elec. Works, Cleveiand, O. 

Roche, Wm., New York. 
ELEVATORS, 

Run S Ganton, O. 

Hunt, C w York. 

Morse, Wiliams oe co Philadelphia, Pa. 
ENGINEERS AND CONTRACTORS. 

Bryan & Humphrey. St. Louis, Mo. 

Geer, Herbert G., Baltimore, Md. 

General Blectric Co. 

Haya Construciion Con Poy, O. 

ays Construction Co oy, O. 

Large, 8 Co., Philadel 

Machado È Ronee” New Tor E 

Osterburg 2 Sutton, New Tork. 


Westinghouse, Chu urch, Kerr & Co., N. Y. 
Westinghouse Electric & Mfg. Co. 
ENGINES, GAS AND GASOLINE, 
Aultman Co., Canton, O. 
Columbus Machine Co., Columbus, O. 
Priestman & Co., Philadelphia. 
ENGINE E GOVERNORS 
Monarch Gov. & Mach. Co., Indianapolis. 


American E 
Ames Iron 


burs red. Mile & Mach. Co., Harris- 
Ide a ae ds L., & Son, Springfield, III. 
ur 


Mcintosh & e uburn, N. Y. 
M Iron Works Co., Burlington, Towa. 
N. T. et 8 Power Co., New Tork 
Skinner E ., rie, Pa. 

Southwark Mach. Co., Phila. 
Sturtevant, B. F o., Boston, Mass. 
Watertown Co., Watertown, N. Y 
Westinghouse, urch, Kerr & Co., N. T. 


EXHAUST STHAM HEATING. 
ane District Steam Co., Lockport, N. Y. 
Bates, „& Bro., Da 


on, O. 
Harahan, Electrie Co. . Boston, Mass. 


Central Electric Co., Chic P 
5 & C. Blectric Co., New York. 
Diehl Mfg. Co., Elizabethport, N 
Electric Kp liance Co., Chicago ni 
ectric Mfg. Co., St. BE Louis, Mo. 
Fuller, J. B., New York. 
Ge Electric Co. „ Schenectady, N. T. 


Gordon Battery Co. 
Holtzer-Cabot MRA Co., Brookline, 


Jones, J., & Son, New York. 

Knapp Electric Novelty Co., New York. 
Marietta Mfg. Co.. Pa. 

Paragon Fan & Motor Co. New York. 
Robbins & Myers, Spri O. 
Roth B C 


Towle, Geo. C., Mfg. Co., Lancaster, Pa. 
Warren Nlec. & Specialty Co., Warren, O. 
Western Blectric Co., Chicago. 

FILES. 
Wagner Elec. Mfg. Co., St. Louis. 
Westinghouse Elec. & Mfg. Co., n 
Barnett. G. & H., Co., Philadelphia, Pa. 


FILTERS, OIL. 
Burt Mfg. Co., Akron, O. 
Robertson, James L., & Son, New York 
FIRE POTS. 
clayton & Lambert Mfg. Co., Ypeilan' 
Mich. 
FIXTURES, ELEC. AND COMBINATION. 
Electric Appliance Co., Chicago, 
Shapiro & Aronson, N. Y. 
FLEXIBLE SHAFTS. 
Union Boiler Tube Cleaner Co., Pittsburg’ 
FLUE CLEANERS. 
Union Boiler Tube Cleaner Co., Pittsburg 
FURNACES, 
Murphy Iron Works, Detroit, Mich. 


FUSES. 
McIntire, C., Co., Newark, N. J. 
Chase-Shawmut Co., Boston. 

GEARS AND PINIONS. 
oon o Rawhide Co. 


Chicago. 
orn & Dutton Co., Cleveland, Ohic 
3 


Dixon Crucible Co., Jersey City, N. J 
GRATES, SHAKING. 
Robertson, James L., & Son, New York. 
HEATERS, PURIFIERS, FEED-WATER. 
Bates Machine Co., 1 m, 
Goubert Eta turi 
rrison Boiler oe Germay 


1 J function, Flade 
. 
8 'a mes Sp & ew York. 
HEATING DEVICES, ELECTRICAL. 
A mancan Electric Heating Co., Detrol 


ch. 

United Elec. Heating Co., Detroit, Mich 
INDICATORS. 

Robertson, James L., & Son, New York 
INJECTORS. 

Lunkenheimer Co., Cincinnati. 

National Injector Co., Cleveland, Ohio. 

Penberthy Injector Co., Detroit, Mich. 
INSTRUMENTS, ELECTRICAL. 

American Elec. Specialty Co., Dow Yor) 

Se g. 8 ieee 

elp 

Bristol &. Co., Waterbury Conn. 

Cleveland, Elec. Co., Cleveland, O. 

Diamond Meter Co., soria, III. 

Electric Appliance Ca. 8 oa 

Empire Elec. e Co ew work. 

General Electric Co., Schenectady, N 

Keystone Diectrical Instrument Go., 

Knott epee Co., L. E. . 

Machado & Roller, New York. 

Newark Ornamental Iron and Sign Works 

Newar 8 1 

Norton Co. Manchester, Conn 

Ohio Electric Works. C wa and, O. 

Partrick, Carter 123 Wik ing, Philadelphis 


Queen & Co., P "springfield iii. 


- Sangamo trar Co. 
S. E. I. Co., S use, Y 
Weston Elec. Instrument Co. „ Newark, N.J 

rt, Chas., Philadelphia. 

INSULATORS AND INS. MATERIALS. 
Am. Circular Loom Co., elsea,, Mass 
Central Electric. Co., Chicago. l 
Eastern Elec. Cable Co. Boston. 
Electric Appliance Co., Chicago, Til. 
Locke, Fred M., Victor, N. 2. 

Munsell & Co., New York. 

Okonite Co., New York. 

Stand Underground Cable Co., Pittsburgb 
Standard Pain York. 


t ow 
Sterling Varnish Co., Pittsburgh, Pa. 
INTERIOR WIRING CONDUITS. 
Sprague Elec. Co., New York. 


IRON STRUCTURAL WORK, 
Riter-Conle idee Mig. V Pittsb h, Pa. 
Shiffier Bri Pittsburgh, 


Adams-Bagnall Electric Co., Cleveland, O. 
Bogue, C. J., New Yor Kk. 


Pelton Engineering 
Are Lamp. Mfg. Co., Buff 


Western Elec. Bee & Mty Co., St. Lonis, Mo. 
Westinghouse Elec. - Co. 

LAMPS, BICYCLE. 
Ohio Electric Works, Cleveland, O. 


Saffo alo, N. Y. 
Standard Ther. & Elec, Co., Peabody, Mass. 


l-T-E 


Rheostats. 


We are glad to send catalogues 
and literature. 


THE CUTTER Oo., 


1112 Sansom &treet, 
PHILADELPHIA. 
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LAMPS, INCANDESCENT. 
American Endoscopic Co., Providence, R. I. 
Central Electric Co., Chicago. 
1 O? Dec. & Min. Lamp Dept., Harrison, 


Electric Appliance Co., Chicago, III. 
General Electric Co., Schenectady, N. Y 
Gilmore Electric Co., Boston, Mass. 
Lynn Inc. Lamp Co., Lynn, Mass. 
Machado & Roller, New York. 

McIntyre, E. E., Pittsburgh, Pa. 

Ohio Electric Works, Cleveland, O. 
Orient Electrical Co., Youngstown, O. 
Partrick, Carter & Wilkins, Philadelphia. 
Sawyer-Man Elec. Co., Pitsburgh. 
Shelby Electric Co., Shelby, O. 

Universal Elec. Stage Lighting Co., N. Y. 


LAMP MANIPULATORS. 
Incandescent Elec. Light Manipulator Co., 
Boston. 
LIGHTING ARRESTERS. 
Central Electric Co., Chicago. 
Garton-Daniels Electric Co., Keokuk, Iowa 
General Electric Co., Schenectady, N. Y. 
Westinghouse Elec. & Mfg. Co. 
LUBRICATORS,. 
Lunkenheimer Co., Cincinnati, O. 
METAL POLISH. 
Hoffman, G. W., Indianapolis, Ind. 
MOTORS AND DYNAMOS, 
Bernard, E. G., Co., Troy, N. Y. 
Bibber-White Co., Boston, Mass. 
Bullock Elec. Mfg. Co., Cincinnati, O. 
C. & C. Electric Co., New York. 
Chase-Shawmut Co., Boston. 
Commercial Electric Co., Indianapolis, Ind. 
Crocker Wheeler Elec. Co., New York. 
Eddy Electric Mfg Co., Windsor, Conn. 
Emerson Electric Mfg. Co., St. Louis, Mo. 
Freed, Henry, Harrisburg, Pa. 
General Electric Co., Schenectady, N. Y. 
Hobart Elec. Mfg. Co., Troy, O 
Jantz & Leist Elec. Co., Cincinnati. 
Jenney Elec. re. Co., Indianapolis, Ind. 
T Elec. & Novelty Co., New York. 
La Roche & Co., New York. 
M. M. Mayer Elec. Co., New York. 
Ohio Electric Works, Cleveland, O. 
Roth Bros. & Co., Chicago, Ill. 
S. & H. Electrical Co., Skaneateles, N. Y. 
Sprague Elec. Co., New York. 
Sturtevant, B. F., Co., Boston, Mass. 
Triumph Electric Co., Cincinnati, O. 
Wagner Elec. & Mtg. Co., St. Louis. 
Warren Elec. Mfg. Co., Sandusky, O. 
Western Elec. Supply Co., St. Louis, Mo. 
R Electric & Mfg. Co., Pitts- 
urgh. 


MOTOR STARTERS, AUTOMATIC, 
Putnam, J. E., & Co., Rochester, N. Y. 


OILS AND LUBRICANTS. 
Dixon Crucible Co., Jersey City, N. J. 
Planet Oil Co., Cleveland, O. 

PANEL BOARDS, 
Crouse-Hinds Elec. Co., Syracuse, N. Y. 
Jones, J., & Son, New York. 
Zimdars & Hunt, New York. 

PATENT ATTORNEYS. 
Clement, E. E., Washington, D. C. 
PIPE CLEANERS. 

Union Boiler Tube Cleaner Co., Pittsburgh. 


PLANIMETERS. 

Robertson, James L., & Son, New York. 
PLATINUM. 

Croselmire, C. F., Newark, N. J. 

Baker & Co., Newark, N. J. 
POWER TRANSMISSION. 

Aultman Co., Canton, O. 


PULLEY COVERING, 

Crescent Chemical Co., Chicago, III. 
PULLEYS. 

Rockwood Mfg. Co., Indianapolis, Ind. 
PUMPS 


Gould’s Mfg. Co.. Seneca Falls, N. Y. 
PUNCHES AND SHEARS, 
Long & Allstatter Co., Hamilton, O. 
RAILWAY EQUIPMENTS, ELECTRIC. 
Bibber-White Co., Boston, Mass. 
General Electric Co., Schenectady, N. Y. 
Sterli Sup Ta Mfg. Co., New York. 


Westin 
W anonse Elec. & Mfg. Co. 
REFLECTORS AND S DES. 

Elec. Appliance Co., Chicago, Ill. 

Mc 8 A., New Tor 

Murray & Co., James J., Philadelphia. 

Phoenix Glass Co., New York. 

Schiff. Jordan & Co., New York. 
REGULATORS, Damper, Pressure, Etc. 

Mason Regulator Co., Boston, Mass. 

Patterson Damper Reg. Co., Balto., Md. 


REPAIRING, ELECTRICAL. 
Chicago Armature Co., Chicago, IIl. 
Elliott Elec. Co., Cleveland, O. 
Homer, F. L., & Co., Cleveland, O. 
Stewart Elec. Co., Cincinnati, O. 
Stucky & Heck, Newark, N. J. 
Van Dorn & Dutton Co., Cleveland, Ohio. 
RHEOSTATS. 
Cutler Hammer Mfg. Co., Chicago. 
Iron-Clad istance Co., Westfield, N. J. 
Ohio Electric Specialty Mfg. Co., Troy. O. 
Ward Leonard Elec. „ Bronxville, N. Y. 
Wirt, Chas., Philadelphia. 
SECOND-HAND APPARATUS, 
Bernard Co., F. G., Troy, N. Y. 
Chicago Edison Co., Chicago, III. 
Elliott Elec. Co., Glevelan , O. 
Pelton Engineering Co., Cleveland, O. 
Rossiter, MacGovern & Co., New York. 
Stewart Electric Co., Cincinnati, O. 
SEPARATORS, STEAM AND GREASE. 
Goubert Manufacturing Co., New York. 
Hoppes Mfg. Co.. Springfield, O. 
Westinghouse, Church, Kerr & Co., N. T. 


SILK WIPERS. 


American Silk Mfg. Co., Philadelphia. 


SPRINGS. 


Barnes, Wallace, Co., Bristol, Conn. 
Cary Spring Works, New York. 
Manross, F. N., Forestville, Conn. 


STOKERS, 


American Stoker Co., New York. 
Westinghouse, Church, Kerr & Co., N. Y. 


SUPPLIES, ELECTRICAL (General), 


Bibber-White Co., Boston, Mass. 
Commercial Electric Supply Co., St. Louis. 
Central Electric Co., C ano 

Electric Appliance Co., Chicago, III. 
Electric Gas Lighting Co., Boston, Mass. 
General Electric Co., Schenectady, N. Y. 
Heath Electric Co., Detroit, Mich. 
Jones, J., & Son, New York. 

Mueller Elec. Co., Chicago, III. 

Ohio Electric Works, Cleveland, O. 
Partrick, Carter & Wilkins, Philadelphia. 
Pelton En eee SD; Cleveland, O. 
Shapiro & nson, N. Y. 

Sterling Supply & Mfg. Co., New York. 
Western Electric Co., Chi g 
Westinghouse Elec. & Mfg. Co. 

Western Elec. Supply Co., St. Louis, Mo. 


STEAM PIPE AND BOILER COVERINGS. 


Keasbey, R. A, New York. 


SWITCHES AND SWITCHBOARDS. 


Bryant Elec. Co., Bridgeport, Conn. 
Central Electric Co., Chicago. 
Chase-Shawmut Co., Boston. 

Cleveland Elec. Co., Cleveland, O. 
Crouse-Hinds Electric Co., Syracuse, N. Y. 
Davis & Sons, Salem, O. 

Electric Appliance Co., Chicago, Ill. 
Emerson Electric Mfg. Co., St. Louis, Mo. 
Eyanson & Armpriester, Philadelphia, Pa. 
General Electric Co., Schenectady, N. Y. 
Hart & Hegeman, Hartford, Conn. 

Hill, W. S., Elec. Co., New Bedford, Mass. 
Johns Mfg. Co., H. W., New York. 

Jones, J., & Son, New Tork. 

La Roche, F. A., & Co., New York. 
Machado & Roller, New Tork. 

Paiste, H. T., Co., Chicago, Philadelphia. . 
Schott, A. C. V., Pittsburgh. 

Shawmut Fuse Wire Co., Boston, Mass. 
Sheehan & Hewitt, Newburgh, N. Y. 
Ward Leonard Elec. Co., Bronxville, N. Y. 
White, H. P., & Co., Philadelphia, Pa. 
Zimdars & Hunt, New York. 


TELEGRAPH APPARATUS, 


Electric Appliance Co., Chicago, III. 
Partrick, Carter & Wilkins, Philadelphia. 


TELEPHONES. 


Allen-Hussey Co., Chicago, III. 
American Elec. Telephone Co., Chicago, IIl. 
Central Telephone Elec. Co., St. Louis, 


Mo. 
Conn. Tel. & Electric Co., Meriden, Conn. 
Electric Appliance Co., Chicago, ni. 
Ericsson Tel. Co., New York. 
Farr Tel. & Con. Supply Co., 3 III. 
Manhattan Elec. Supply Co., New York. 
New York Tel. Co., New York. a 
Ohio Electric Works, Cleveland, O. 
Rellable Elec. Mfg. Co., Worcester, Mass. 
Stromberg-Carlson Tel. Mfg. Co., Chicago. 
Williams Elec. Co., Cleveland, O. 


TOOLS. 


Central Elec. Co., Chicago, III. 

G. & E. Electric Co., e N. T. 
Hammacher, Schlemmer Co., New Tork. 
Mound Tool and Scraper Co., St. Louis, Mo. 


TOOLS, MACHINE 


Long & Alstatter Co., Hamilton, Ohio. 
Seneca Falls Mfg. Co., Seneca Falls, N. Y. 


TRANSFORMERS. 


Bibber-White Co., Boston, Mass. 
Electric Appliance Co., Chicago Ill. 
General Electric Co., Schenectady. N. Y. 
Moloney Electric Co., St. Louis, Mo, 
Pittsburgh Transformer Co., Pittsburgh. 
Wagner Elec. & Ne Co., St. Louis. 
Western Elec. de Co., St. Louis, Mo. 
Westinghouse Elec. Mfg. Co. 


TROLLEY WHEELS. 


Star Brass Works, Kalamazoo, Mich. 


TUBE CLEANERS. 


Union Boiler Tube Cleaner Co., Pittsburgh. 


TURBINES. 


Christiana Machine Co., Christiana, Pa, 

Dayton Globe Iron Works Co., D n, O. 

Leffel, James, & Co. Pp eld, O. 

Pelton Water Wheel O., Fran., Cal. 

Smith, S. Morgan. Co., York, Pa. 

i & Smith- Valle Co., Day- 
ton, 


VALVES. 


Crosby Steam Gage & Valve Co., Boston. 
Kennedy Valve Co., New York. 
Lunkenheimer Co., Cincinnati, Ohio. 
Mason Regulator Co., Boston, Mass. 

Roe Stephens Mfg. Co., Detrolt, Mich. 
Ludlow Valve Mfg. Co., Troy, N. T. 


VARNISHES. 


Sterling Varnish Co., Pittsburg, Pa. 


VITOGEN. 


Harvey. G. F., Co., Saratoga Springs, N. 1 


VOLTAGE REGULATORS. 


Belknap Motor Co., Portland, Maine. 


WATER-WHEEL GOVERNORS. 


Lombard Water Wheel Gov. Co., Boston. 


Replogle Governor Works, Akron, O. 
WIRES 


AND CABLES. 

American Electric Works, Providence, R. 1 
Bibber-White Co., Boston 
Central Electric Co. n 
Eastern Electric Cable Co., Boston, Mass. 
Electric Appliance Co., Chicago, III. 
Indiana ubber & Insulated Wire Co., 

Jonesboro, Ind. 


Why Wait? 


Every one of the many thousands of 
telephone subscribers who have had the 
service installed at their offices and 
houses since the introduction of message 
rates put the service within the reach of 
all has wondered how he or she had man- 
aged to do so long without it. 

Why wait longer to wonder later in 


your turn? 
Permanent service at your house or 
office from a year. All stations have 


standard equipment; the rate varies only 
with the use of the service. 


NEW YORK TELEPHONE co. 


18 Cortlandt Street. 952 Broadway. 
15 Dey Street. 115 West 38th Street. 


AU 


end us your problems in 
handling materials, either 


in bulk or package, and we 
will submit designs and esti- 
mates of machinery to do your 
work at the lowest possible 
cost. 


Catalogue C on applica- 


tion. 


THE AUETMAN COMPANY, 
916 South Market Street, 


CANTON, OHIO, U. S. A. 


Water Wheel 
Governors. 


Sensitive enough to adjust gates for the 
slightest changes in speed and quick 
enough to take care of heavy chan 

of load, as required for Electric Light 
ing, Power and Railway Plants. Cor. 
respondence solicited. 


The Replogle Governor Works, 


— GQLOMARK & WALLACE, 


Agents for U. 8. 


AKRON, OHIO. 


Dynamo Brush 


123 Worth St., New York. 
Sample sets sent on trial. 


Montauk Multiphase Cable Co., New York 

Okonite Co., Ltd., New York. 

Partrick, Carter & Wilkins, Philadelphia. 

Phillips Ins. Wire Co., Pawtucket, R. I. 

Roeb ngs John A., Sons, Trenton, N. J. 

Sanda Underground Cable Co., Pitts 
urgh. 


X-RAY APPARATUS. 


Knott, L. E., Apparatus Co., Boston, Mass. 
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Standard Thermometer & Electric Co. 2 
Main Office, PEABODY, MASS. z A SPECIALTY. 


‘QUALITY 


FINEST, 


If You Are Looking for 


PRICES 


We have the 


LOWEST. 


The Electric Gas 
„Lighting Ce. 


MANUFACTURERS OF 


Eleotrioal House Goods, 


New York Office, 141 Broadway. Chicago Office, 316 S. Canal St. 
W. J. BRAMHALL, Resident Mgr. Gro. H. Stout, Resident Mgr. 


ARG LAMPS — 


„e For All Circuits .. 


Enclosed Arc. 


BEST IN THE MARKET! 
STEADY WHITE LIGHT! 


SINGLE OR DOUBLE GLOBE 
ARRANGEMENT ! 


Burn 125 to 150 hours. 
Send for Bulletin ‘‘ Series C.” 


= 
$ "Upton “Midget” o 


Agenci 193 Devonshire Street, 
All The — Gate] hia BOSTON, MASS. The Roxali. 4 
mD 


d ADAMS. BAGNALL 


Electric Go., 


The Adjustable Electrolier 


Manuracturers 
" POP CLEVELAND. 
Write for 
4 RC i Circulars 
of our 


“A-B” Metal 
Hangerboard 


LAMPS 
m LAPS. 


CIRCUITS. 


N 


Patented. 


For the adjustment of incandescent electric lights to the 
different heights desired. No unsightly balls or loops of 
cord, as the extra cord is taken up by the spring balance 
drum inside the Electrolier. 

It is as easily adjusted as your window curtain. . yt st 

It takes the place of the fuse rosette in common use. yt 


Sampie by mail 51.25. Send for descriptive circular and 
trade discounts. 


THE ELECTROLIER COMPANY, | wens ggg issn men sonan 


27 DANIELS A VE., PLITSFIELD, MASS. WESTERN RLECTRIC AUPPLY cos: Sr. Lovis. 
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T: 1 Tau Chi oice. 


We will supply you witha NEW INCANDEs- 
CENT LAM second to none on the market. 

Or RENEW your burned out lamps and save 
you 30% to 50% in your lamp bills. 

Or exchange new lamps for your burned outs. 


Write us for Prices, Circulars 
and Full Particulars, .. . 


LYNN INCANDESCENT LAMP 60, hynn, Mass. 


EVERYONE KNOWS, 


OR ought to know, that we lead in the manu- 
facture of Candelabra, Series, Decorative, 
Battery and Miniature Lam Our latest Cata- 
logue (No. 1,017) to be had for the asking. 
Some of our special X-Ray Tubes have Iridi - 
um Targets. The regulars have Platinum Targets. 
We are still making the best Barium Fluoroscopes. 


Edison Decorative and Miniature Lamp Dept. 


(GENERAL ELECTRIC Co.) 
HARRISON, N. J. 


BATTERY 
LAM 
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SURGICAL 
LAMPS. 


WE ARE 
MAKERS. 
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WE ARE NOT 


AMERICAN 
ENDOSCOPIC COMPANY, 


PROVIDENCE, KI. 
SEND FOR CATALOG. 


— 


— 
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| TINY LIHTAN ARG LAMP 


The Most Powerful Com- 
petitor of the Incandescent 
Gas Lamp. 
2% AMP. 
110 VOLTS. 
STEADY LIGHT. 
SMALL COST. 
50 HOURS. 


A BOON to Central Stations 


Write for Prices. 


LOW IN 
PRICE. 


13 ins. Long. 
EASY TO TRIM 


MANUFACTURED BY 


The Safford Are 
Lamp Mfg. Co., 
BUFFALO, N, Y. 


AGENTS: 
H. B. Coho, 143 Liberty St., 
N 


0 Co. 
609 Sa “thfle ld an, „Pitta. 


UNIVERSAL III STAGE (GATING COMPANY, 


.. MANUFACTURERS OT. 


Theatrical ‘Stage Illuminating Adee 
and Scenic Effects of Every Description; 
Electric Signs and Illuminations. 


SEND POR CATALOGUE, 842 BROADWAY, NEW YORK. 
Every Purchaser and User of 


Rheostats ana Theater Dimmers 
GLAD 
2 


Needs a copy of our 1899 Catalogue. 
' SENT ON REQUEST. 
ade me 


IRONCLAD RESISTANCE CO. 


Lock Box 218. WESTFIELD, N. J. 


ABSOLUTE SAFETY 


IS ASSURED ALL USERS OF 


MocIN TY RE” S 
DRY BATTERY 


Portable Electric c Safety Lamp 


No. 1. Prani lbs., 13% C. P. For Meter Reading only. Price, 
y. ses E T eews $4.50 
rice, comp ‚—— PHP „„ „ „ „ „ „˖ „(.,g? 6.00 

No. 3. Welgns 12 ibs. 106. P. Gives ample light for a num- 
of persons to work by. Pricte > 

No. 4. Weight, 1 Ibs. 4 C. P. For Boiler Makers and Chimney 
Sweeps. Price, complet... 6.00 


ELMER E. MoINTYRE, - - Pittsburgh, Pa., U. $. A. 
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7 Gh) ES} . A AW IN WER NB DE RAN 
UNEQUALLED IN QU ye SON in © ISN ABSOLUTELY STEADY 


AND EFFICIENCY / Ey 7 it * r AND ‘BRILLIANT LIGHT. 


HUGO REISINGER i BROADWAY NEW YORK. 


— 


Notice See that every package of my Carbons bears the label with my trade- mark, Electra, thus. Beware of imitations. 
Jo protect the interests of purchashers of my Carbons I am determined to proceed against infringers of my °‘Hiectra’’ trade-mark, 


A 


ROLLDROP AnD DROP-FORGED 


HAVE STOOD 
THE TEST 
OF TIME 


High Grade 


Incandescent pi 
LAM PS. — purat oat Pr using HUI U 
1 The Incandescent Electric | III 


* N AN WEN, 
A \\ 


Owing to the rapidly 
increasing demand for 
LIBERTY LAMPS 


we have removed our 


Light Manipulator a 


Thereby doing away with Staging, 
Extension or Step Ladders. 


\ 


WN * 
W \ 
W 


A 


It is made to fit ANY candle-power bulb, of 
ANY standard make, at ANY HEIGHT or 
ANGLE. 


\\ 
\ 


* 
\ 


factory to Malden, 


\ 


Telescopic Pole. 


JUST WHAT IS NEEDED for Halls, Cars, 
Steamboats, Depots, Hotels, Theatres, Street 
Lights, Residences, Public Buildings, Stores, 
etc., etc. 


Mass.,where we have 
eee of Ser 
ee a capacity of 5, 


\ 


.*. 


W 
AY 


SEND FOR OIRCULARS AND PRICE 
LIST. 


For sale at all leading supply houses in United 
States and Canada. 


A We Solicit a Trial 
7 Order. 


H 


Liberty Lamp Co. 


17 to27 James St., 
MALDEN, MASS. 


Manufactured by . 
The Incandescent Electric Light 
Manipulator Gompany, 

116 Fo sr., BOSTON, MASS. 


Can be seen in practical operation at Electrical 
Exhibit, New York, May 8th to June 3d. 


= 
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Words and Thoughts of the American People. 


ly WHAT WAS DONE. An oppressed 
rapt $ relieved of its 


continent. burden. 


a er n al 
\ Aii AM jive. fee 
YY Wadi! “fr, 
Wis; N ve Fi , A a ae 
,,, 
Vi 1 Vf gp . 
N A A 2 te 


= ä 


5 VÀ * 


S on oe ee . 
S 
Ns SSeS ee 
ss 


1 xl” 


„„ 
S Nas f 
A NNN A 


4 Ns We 


ss AWA NA * 
e. 


. . 
* „ 
° EA e rer ae =: + aes 
rT A oe a — p- 22 eS 
= 


T ee 
as — „ 
= Éin Se = — 


— — 


Quality sIincandescent Lampsée Satisfaction 
Unexcelled. FOR EVERY USE. Guaranteed. 


4 K—*KKͤůä KK K „„ „ „%%% %%% 


Nö 


RIENT ELECTRICAL CO., 


YOUNGSTOWN, OHIO. 


New York Office and Stockroom, Havemeyer Building, 26 Cortlandt Street. ~ FRANCIS GRANGER, Manager. 
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“PICK” A GOOD WIRE 
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253 BROADWAY, NEW YORK 


AND ENJOY THE MUSIC 
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INSULATED WIRES 
AND CABLES 
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OESHIL EH NMSAL LI STERx mm 


„PORTABLE PHOTOMETER. 


& A F 


An Instrument especially designed to meet the 
requirements of Modern Central Station Practice. 


& R R 


New in Principle! 
Accurate in Operation! 
Moderate in Price! 


Send for Description and Prices. 


„ 2 ot 


Indorsed by all the Leading Lamp Manufac- 
turers and used by their Salesmen as well as by 
Hundreds of Electric Lighting Plants, Engineers, 
and Technical Schools in all parts of the United 
States and Europe. 


Central Station Type Portable Photometer. Folded—ready to pack ina 


carrying case. The Electric Moter & Equipment Company, 


SUCCESSORS TO 
We are also HEADQUARTERS for Everything in the line of HIGH GRADE Electrically s 
Illuminated Signs. Newark Ornamental Iron & Sign Works, 


Commutating and Automatic Time Switches. 12-14 Beaver Street, — NEWARK, N. J. 
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|The MOMS ENCLOSED ARC LAMPS $ 


For constant Potential Circuits 
are superior in points of 


Simplicity, 
Economy, 
Elegance, 
Light. 


You should look 
＋ at them at the 
Exhibition. 


The Morris Arc Lamp Co., . 


ae SELLING AGENCIES :—The Manufacturers’ and Inventors’ Electric Co., 96-98 Fulton St., New York. 
- Doubleday-Hill Electric Co., 535 Wood Street, Pittsburgh, Pa. 


oe ve vd * ve A ve er ** * 7 * 
RRR Seen 


5 : W. R. Garton Company. 315 Dearborn Street. Chicago. 
* J. C. M. Lucas, 22 Light Street, Baltimore, Md. 
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y= "HUNT 
Lo A SYSTEM 

mA ER AI = 
[COAL HANDLING 


“POWER 
a STATIONS 


We build three varieties of Cable 
Railways: 

1. Heavy Cable Railway. The 
steel cables run constantly, and the 
cars are attached at will at any point 
and are drawn around the tracks by 
the cable until the 88 is released 

2. Double Sbuttle Cable Railway. 
Two cars are used, each running in the 
opposite direction to the other, passing 
each other on a switch or on a double 


hr: 


Copyright, 1894, by C. W. hunt Co., New Torr. | sosun tO Single Shuttle Cable Rail 
„Single u allway. 
THE HUNT CABLE RAILWAY. One car only is used, which is drawn 
As seen from the Coal Pocket at the South Brooklyn Power Station of the Brooklyn Heights Raflway Oo. back and forth by the cable. 


Our line is primarily machinery for handling heavy or bulky materials We build Automatic, Cable, and “Industrial” Railways; Hoist- 
ing Engines, Steam Shovels, Coal Tubs, Hunt Noiseless Conveyor, Coal Crackers, Coal Chutes, Conl Valves, etc. We make a special Manila 


rope sold under the trade name of “Stevedore,’”’ which we guarantee to be the best rope on the market for hoisting and transmission without 
any exception whatever. 

We have been in this special line of business since 1872 (27 years), and our coal-handling machinery is in use in almost every port of 
America, and in almost every country in the world. We have ample shops and capital, aud manufacture everything we sell, thus we have 
control over both the quality of material and workmanship that otherwise we could not have. We design and make plans for all classes of 
wharves, trestels and storage buildings for storing coal and ore, and similar materials. 

Write us your requirements. Our catalogues are free to interested parties. Address the works direct. 


C. W. HUNT COMPANY, 7 Elm St., West New Brighton, N. v. 


eeeeeeee ese 


COLUMBIA CARBONS 


.. . FOR. 


Direct Current Open Are Lamps, 
Direct Current Enclosed Arc Lamps. 


e 


QUALITY UNEXCELLED. PRICES LOW. SAMPLES FREE. 


SEESCEEEEISO LE SE EEEEESELEEESEOOLEEEES 


We guarantee these Carbons to be more uniform and true to ‘gauge 
than any other carbon of this character heretofore produced. 


NATIONAL CARBON CO., 


Mail Address, 1196 West Madison Ave. me CLEVELAND, O. 


All Sizes. All Kinds. 


Enclosed Arc Lamps. 
Direct Current, Constant Potential, Series, 


Alternating Currents. 


... BRUSHES... 


Long Life. 


Motor, Generator, Dynamo. 

+ Self-Lubricating, Non-Heating, Smooth Wearing. 
ELECTRODES ror ELECTROLYSIS. 

Alkalies, Nickel, Gold, Silver, Zinc, Metals. 


Standard Sizes. Special Forms. 


Specialties a Specialty. . . 


THE UNITED STATES 


nnn 
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Plain. Copper Coated. 


OPEN ARC... 


All Circuits. 
| ELECTRODES for... 


„Metallurgical F urnaces.! 


Largest n.. In tlie World. 


WE MAKE WHAT YOU WANT. 


WRITE FOR INFORMATION. 


Price List and Discount on application. 
Only Company outside the combination. 


LONG DISTANCE PHONE. 


CARBON COMPANY. 


OHIO, U. S. A. 
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W. E. Standard 
Direct Current 
Ceiling Fan. 


CEILING 


MADE FOR... 
110 Volts. 
220 Volts. 
550 Volts. 


an | MOTORS 


i6 F. 
ror DIRECT 
Speed, four blades : | ALTERNATING 


| AND FOR | 
215 Revolutions. | | CURRENT. 

Speed, two blades : n 8 
235 Revolutions. 


— 


Different conditions 
require Motors of dif- 
ferent design. 


Bulletin 16 F. 
describes the standard 
ceiling fan motor for 
direct current. 


Bulletin 17 F. 
describes the direct cur- 
rent desk and bracket 
fan motors. 


Bulletin 18 F. 


describes the alternating 
current ceiling and desk 
fans. 


W. E. STANDARD CEILING FAN MOTOR. 


Sweep of Blades 60 inches. Bulletin 19 F. 
. descri our speci 
SUPERIOR MERIT AND REASONABLE PRICES 55 oe 


thei dat: direct current —and wall 
eir recommendation. switch rheostats for con- 


WRITE FOR OUR 1899 FAN MOTOR CATALOGUE. fme. = 7 9 e 


WESTERN ELECTRIC COMPANY, 


MANUFACTURERS AND DEALERS 


Electric Light and Power Apparatus, Telegraph and Measuring Instruments, 
Wire, Cable, Annunciators, Bells, Batteries, Arc and 
Incandescent Lampe, Electric Light Supplies. 


CHICAGO. NEW YORK. ; 
LONDON : ANTWERP: PARIS: 
79 Coleman Street, E. C., 33 Ree Boudewyns 43 Avenue de Breteuil. 


and Nerth Woolwich, B. 
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FAN 
MOTORS. 


The W. E. Desk and 

Bracket Fan Motors are 
made in two sizes, viz. : 
12 inch and 16 inch. 
The 12 inch fans are de- 
signed for 110 volts only. 
The 16 inch fans are de- 
signed for 110, 220 and 
550 volts. All sizes of 
Desk and Bracket Fans 
have three speeds. 

The W. E. Standard SPEED 
Ceiling Fan Motor has 
four blades, and is de- 4). 
signed for 110, 220 or R. P. u. 
550 · volt circuits. It has rw 
three speeds; the con- BLADES 
trolling switch is in the 236 
base of the motor. These R. P. u. 
fans also have chandelier 
attachments. 

The Arctic Ceiling SPEED 
Fans have four blades, 
and are designed for 110 
volt circuits only, but 
can be rin 2 in series on 
220 volts, or 5 in series 
on 550 volts. They are 
designed with one speed | 
and have no controlling | 
or starting switch in the 
motor. | 

By using our Special | 
Wall Switch Rheostat | 
the Arctic Fans may be 
run at three speeds. The | 
Special Wall Switch Rhe- | 
ostat may also be used 
for any one fan, or series | 


DESK FAN MOTOR, SIXTEEN INCH. of fans, to control and 
regulate their speed. 


Our 1899 Fan Motor Catalogue 


DESCRIBES IN DETAIL THE FAN MOTORS OF OUR MANUFACTURE. 


l Write for a Copy. 
WESTERN ELECTRIC COMPANY, 


MANUFACTURERS AND DEALERS. 


Electric Light and Power Apparatus, Arc and incandescent Lamps, Telegraph and Measuring 
Instruments, Wire, Cables, Annunciators, Bells, Batteries and Electric Light Supplies. 


CHICAGO. NEW YORK. 
Col Street, B. C., ANTWERP, P 
LONDON{ 794 North Woolwich, B. 33 Rae 5 48 „ 
20 
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WE WILL PLACE OUR 


Ceiling and 
Desk Fans 


in competition with any other manu- 
factured. Our new Type Desk Fan, 
supplied with improved wing, is a 


winner. 
Address all communications to the 


Marietta 
Manufacturing Company, 


MARIETTA, PA. 
POSITIVE CAM MOVEMENT 


Reversing Controllers sersem: | vo “wc. A FAN MOTOR FREE 


from electrical and 
FLOAT SWITCHBS, SPECIAL SWITCHES, SOLENOIDS mechanical’ defects 
Resistance Colls for Special Duty. Switchboards. 


and thus assure a 
H. P. WHITE & CO., 1217 Filbert St., Philadelphia, Pa. 


VITRO CHROME et 


plying high grade 
i An indestructible Incandescent arg? Color. Egua 
: n 
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arrangements to 
handle. 


THE H.-C. FAN 


apparatus. You can 
do so by making 
to natural glass in appearance and durabilit 
be used for inside of ontalie decoration. nd for 


and prices, 
VITRO CHROME CHEMICAL CO., / FOR 99. 
421 Milwaukee Street, MILWAUKEE, WIS. A ae Noiseless Operation 


Low Current Con- 
sumption, 


McCREARY'S Patented HALF REFLECTOR SHADES. 


Glass, Aluminurn, Tin. 


THE HOLTZER- 
ABOT > 
ELECTRIC p 
FIG. 6.—THE HOLTZER- 
TEREA CABOT DESK FAN, 
Brookline), Mass. Send for catalogue and discounts. 


When Writing to Adyertisers Please Mention 
A. A. McGREARY, 136 Liberty St., NEW YORK. The American Electrician 


OOOOOOOOOOOOOOOOOOOOOOOOO 100000000000 


TRIUJIPH EXHAUST FAN. ; JUNIOR WATER BLOW FAJ. 


Guaranteed to Move | Only Successful State Water Pressure. 

More Air, Dust, 9 Water Blow Fan. . 
Heat, Steam, Etc., FLIES HAVE NO 
ee se | USE FOR THEM. 

with Less Power & s Attractive, 

Than Any Other Fan. Efficient, | 
SEND FOR CATALOGUE “D.” Durable. 

WR MANUFACTURE... List Price, 


ALL KINDS OF FANS, also WATER MOTORS, 


Most Economical Water Consumption. $7 50. 
“= "~ 


SP ECIALTY Mr H F 361 to 367 8. Meridian St, Sg 
B a INDIANAPOLIS, IND. PATENT APPLIED FOR. 
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It’s a beauty, and guaranteed 20 per cent 


more efficient than any on the market. 
Think of a 12" fan running 1850 revolu- 

tions per minute with only 35 watts. 
Price is right also. 


AGENCIES WANTED 


The Warren Electric & Specialty Ce. 


WARREN, OHIO 


Manufacturers ot ( Incandescent Lamps, Fan Motors, 
PBERLESS { Transformers 
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~ pates Electric Fans 


UNEXCELLED. 
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New DESIGNS. 


Ceiling and Desk. 
Any Voltage. 
Direct or Alternating. 


D. L. BATES & BRO., - - Dayton, Ohio. 
Foo 
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Fer All 


Direct ; it “STANDARD” 
Circuits. alm ELECTRIC FANS... 


a — 
x oA r & Arn 
A 3 1 n 5 x y t 
6 Or racket 


Style “A” Electroller Fan with Switch. 


Our CEILING F ANS need no introduction. They do all we or our 


agents claim for them, and the result is not 


excelled. Notice the Electroller and Switch Attachment. They fill the demand. 


Ball Bearing—Self-Oiling (and does not drip oil)—Noiseless— 
Most Breeze—Best Results—are a few of the exclusive features we claim. 


— — 


Our SEARCH-LIGHT FANS 


for either Desk or Bracket can be adjusted 


to any desired position. Same base for 
either, but angle socket furnished witn 
wall bracket. | ; 
The Fan is built from the ground up, 


and has advantageous features that no 


other fan has. Standard Search-Light Fan. 


FINISH—Superb Black Enamel with Heavily Nickeled Trimmings. 


ee MANUFACTURED BV. 


THE ROBBINS & MYERS C0. sema musa 
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DIEHL ELECTRIC FANS 


FOR ALL CIRCUITS, EXCEPT ALTERNATING. 


Our line of Electric A AD f 
Fans for ALL purposes — 
for the present season * 


is the most complete 
that we have ever 
placed on the market, 
and the high standard 
of our product has 
been strictly uphe. d. 
NYY | enn Our Fans are the 
enen cheapest because they 
rr are absolutely the best 
+ AY made, wear longest, re- 
ù quire less outlay for 
i k repairs and show a 
higher efficiency than 
any other fan. This 
— statement is fully sus- 


— 


i E q place has always been 
in the lead and we in- 


fi- — — 
i Jein E ne ee st ae ii = 
28 - <= = 


AR n 


* tend to maintain that 
«SEND FOR CATALOGUE.. position. 


DIEHL MANUFACTURING CO. 


661-568 Broadway, NEW YORK. * MAIN OFFICE AND WORKS, 
SHOWROOMS < 192-194 Van Buren St., CHICAGO. 


128-132 Essex St., BOSTON. ELIZABETHPORT, N. J. 
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Electric Fans 


PiP, 
i / 7 BATTERY, ALTERNATING. and $ 
| DIRECT CURRENT FANS. 


Par 2 Desk, Ceiling and Bracket, All Styles, All Finishes. 


2 
© 
L . 
S- 
45 


J. JONES & SON, 


60 Cortlandt Street, 
Factory, Brooklyn. New York City. 


BATTERY FAN OUTFITS—In a Nice Case. 
10 inch Fan, with 6 cells of Edison-Leland Battery, - - - 818. oo 
8 c4 t4 4 ce ce t z 2 * — 10.00 
10 inch, guaranteed to run 125 hours. 8 inch, guaranteed to run 100 hours, 


aPeleverelrererevecevetey 
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Happy Dealers 


when handling satisfactory, reliable and profitable goods. 


2 Happy Consumer 


when using such goods. 


~ Knapp Battery Motors 


known the world over. Types C & D universally used for by i 
driving 8 inch and roinch . * 


If you want the latest, see that these two sizes are fitted with spring a „N * 2 . 
adjustable brushes, allowing the finest adjustment while running. SS WAS > 
9 Other sizes for other purposes. En — 


Knapp Electric and Novelty Co., New Ton- 


Manufacturers of Specialties. Goods made under Contract. Experimental Work. 
m 


ard BATTERY 

y FAN MOTORS. 
—— N 4 

X A 

i wf) 7 1 \ 


Projectors and 
/ Search lights 


IN ALL SIZES, 
10 TO 100 AMPERES. 


Every Motor Sold is 
Guaranteed. 


F ees 

DA Patented Brush Holders, 
D Binding Post, Switch 
and Brackets. 


Write for Catalogue and trade 
discounts. 


BATTERY OUTFITS COMPLETE 
414 to 12 in. Fans, $4 to $20.50. 


2 AR 1 a ars puns of the 
EZE PILOT HOUSE * 


AND 


DECK LIGHTS. § 


Bordon Fan Motor Outfits. 


CHEAPEST AND BEST. 


JOHN E. FULLER, 
Blectric Speci 


alties, 
93-95 Maiden Lane, New York City 


Fe 


$ ENGLISH NAVAL or MANGIN MIRRORS 
Complete Marine Electric Equipments. 


Write for Estimates and Prices. 


$ CHAS. J. BOGUE, 
213 Centre Street, 
: Telephone, 2111 Spring. .. NEW YORK. : 


B Motor, with 6-inch fan, with two or three Gordon cells, | 
TYPES 0 Motor, with 8-inch fan, with three or four cells. | 
D Motor, with 10-inch fan, with four or five cells. | 


Highest speed at lowest cost from primary cells. 


Outfits from $12 to $27.50, = = 


| According to type and number of cells. 


HAVE YOU RECEIVED OUR 


1899 Fan Motor Catalogue? 


IF NOT 
Write for Catalogue No. 2008 


THEEMERSON ELECTRIC MFG. CO, 


ST. LOUIS, MO. 


The Gordon Cells are guaranteed. 
Send for Catalogue and Price List. 


GORDON BATTERY CO., Nev Yon Guy 


Factory, CRANFORD, N. J. 


Motor Starter 
with 
Automatic Release. 


“SU” TPYE. 
3. p. SIZ F PRICE, 84.50 


WARD LEONARD ELECTRIC CO. 
BRONXVILLE, N.Y., U.S.A. 
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LEFFEL WATER WHEELS 


FOR HEADS FROM 


3. FEET to 2000 FEET. 


* 
ADAPTED TO ALL KINDS OF 


Flectric Lighting. 
Street Car and 
Power Plants. 


* 

Speclal features such as their 
High Speed and Efficiency, Strength, 
Fine Regulation and Steadiness 
of Motion 


MAKE SHEM HIGHLY DESIRABLE FOR 


Direet Couple to Generators. 


Automatic Engines, 


Leffel 


FROM 


10 to 50 H. P. 


EQUIPPED WITH 


Finest Governing 
System. 
Se a 
Afford best possible R., gu- 
lation, with highest i 
economy in Y 
Steam. t: 
oe > 
PARTICULARLY WELL ADAPTED 


FOR 


Electric Light | 
and Power. 


Pamphlet of Water Wheels or Engines sent on application, stating which 
and what is wanted. 


JAMES LEFFEL & CO., 


SPRINGFIELD, - . - - =- QHIO, U. 8. A. 
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Efficiency, 8 and. 
Easy Regulation 


ARE THE DISTINGUISHING FEATURES OF THE 


NEW AMERICAN TURBINE, | 


FOLIC SOO OO CIOL OOO CEI Oe © 
ha ae aa aa oF aa ae ae 4 4 ba ae 


The above illustration shows a representative outfit for an installation of a pair of turbines 
under a high head. By this arrangement are obtained the lowest cost and the greatest strength 
and rigidity. 
Lowest cost, because requiring the smallest e of all its elements, to receive and dis- 
charge the required amount of water. 
g Greatest strength and rigidity, because the quarter turns at the ends brace and support the 
flume, and the steps in the ends of the quarter turns take up all end thrust of the wheel shafts. 
Long experience in building turbines enables us to guarantee economy in design and efficiency 
in results. 


s 


The: Greatest Power for a Given Diameter and the Highest 
Average Efficiency from Whole to Half Water of Any 
Wheel on the Market. The Most Simple 
and Durable Construction. 


— r 


bed 


MANUFACTURED BY 


THE DAYTON GLOBE IRON WORKS 00. 


DAYTON, OHIO, U, S. A. 
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THE STEWART : 
Combination Socket Handle and 
Cord Adjuster. 


TTS IS 1r:— 
“Why didn’t I think of it?” 


Takes all strain from socket. 


Saves price of adjusting ball. 

Adjustment always within reach. 

Has metal thread to fit all standard sockets. 
Takes any size cord. | 

Your customers will want it. 


FRANK H. STEWART & CO., 
Corner Seventh and Filbert. - - - PHILADELPHIA. 


A 


mp Co. s Vitrified Clay Conduit. 


For Underground Telephone, Telegraph and Electric 
wi Light Wires and Underground Trolley System 
for Electric Street Railways. 


Ep emee e THE H. B. CAMP co., Aultman, O. 


Our conduit is made of specially prepared clays, is thoroughly vitreous and glazed, making 
itt acid, gas and water proof, and is not affected by electrolysis. Standard size is 3 inch internal 
diameter. However, we can make any size or multiple duct. Our patent mandrel used in 
laying our conduits prevents the possibility of shoulders, and insures good alignment of bore. 
We claim for strength, economy, durability, cheapness and perfect insulation it is the best» 
and is used by the most prominent companies. Any information promptly given. , 

Write for catalogue. 


a THE H. B. CAMP COMPANY, 
PATENTED NN. Nödl. AULTMAN, OHIO, U. 8 A. 
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Che Army and Navy b sce 


we NEW STANDARD BATTERIES 


in the late war for rapid fire guns with well-known success. 


Telephone Companies, Supply Dealers, and other users of Dry Batteries are 
equally enthusiastic of the service obtained from our goods, and agree with 
our claim of a superiority of 4 to I over any other make. Note Change of Address. 


WM. ROCHE, = = = 42 Vesey Street, New York. 
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Lundell Fan Motors are complete and perfect in 


every detail. Not a single feature of construction has been 
skitiped or neglected. From the smallest screw, to the drop- 
forged field frames, the workmanship and finish is 
perfect. The enamel rheostat, concealed in the 
base (original with us and diligently imitated by 
every other maker) is the best 
device made for this purpose, 
giving three distinct and widely 
varying speeds. 

This rheostat is far superior to the clumsy affairs generally used. It 
is mounted on a punched steel base, securing lightness, rigidity and L. 
freedom from the breakage incident to porcelain bases. ] | 

The Oil Cups of the Lundell are the only ones that can be depended EEN 
on to keep the bearings lubricated the entire season without attention. 
There is no comparison between these cups and cheap grease pots. : 
Everything considered the Lundell is the finest and most satisfactory fan motor nade 
and the most profitable one for Dealers, Contractors and Central Stations to handle. 


June is the month for business; wz// you get your share? Write for Catalogue 661 if 
not already supplied. 


Controlling 
Rheostat. 


,,, 


CHICAGO. SPRAGUE ELECTRIC COMPANY, 
Plsher! Bunding: 20 BROAD STREET, NEW YORK. 


LOL NAT RT 
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A 


4 


Send for New Catalogue (3d Edition) of Electrical Books. 


tHE eco DOOR SWITCH 
makes Contact Every Other Time 


APPROVED BY 


National Board of 
Fire Underwriters. 
When the door is shut—NO LIGHT! 
Open it to go in—LIGHT! 
Shut it after you are in—STILL LIGHT! 


Open it to go out—NO LIGHT! 
Shut it after you are out—-STILL NO LIGHT! 


SIZE OVER AI. 


3% in. LONG, I in. WIDE, 1 in. DEEP. 


EDWARDS & CO., 


A. Lungen. NEW YORK, N. V., U. S. A. 


AAA = ẽ ꝗjH !.. . - LAO 
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APPARATUS DEPARTMENT. 


—̃ —ö 


. Exclusive Territorial Sales Agents... 


| WARREN ALTERNATORS 
-| EDDY DIRECT CURRENT MACHINERY 
W "TRANSFERS 

ADAMS au ARG LAMPS 


WRITE US FOR BULLETINS AND PRICES. 


WESTERN ELECTRICAL 


O & 12 NORTH NINTH STREET, 
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.. Exclusive Territorial Representatives... 


FOR 


Van Dorn & Dutton, Cleveland, Ohio. Gears, Pinions, Track Cleaners, Etc. 
St. Louis Register Co., St. Louis, Mo. Single and Double Fare Registers. 


Forest City Electric Co., Cleveland, Ohio. Drop-Forged and Roll Drop Com- 
mutator Segments. 


J. M. Atkinson & Co., Chicago, III. Protected Rail Bonds. 


John A. Roebling’s Sons Co., Trenton, N. J. Columbia Rail Bonds, Hard 
Drawn Copper Trolley Wire and Feeder Wire. 


Ohio Brass Co., Mansfield, Ohio. Standard Overhead Material, Motor Bearings, etc. 


H. W. Johns Manufacturing Co., New York, N. Y. Electric Car Heaters 
of Every Design; No Arc Fuses, Etc. 


Sterling Varnish Co, Pittsburg, Pa. “Extra” Insulating Varnish. 


W. H. Sills Mica Co., Chicago, III. Micabeston Commutator Rings, Segments, 
Cut and Uncut India and Amber Mica, Etc. | 


Star Brass Works, Kalamazoo, Mich. Self-Oiling Tempered Copper Trolley 
Wheels and Harps. 


Electric Railway Material and Supplies of Every Description. 


EVERYTHING IN STOCK. SEND FOR CATALOGUE. 


SUPPLY COMPANY, 


ST. LOUIS, MO., U. S. A. 
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We can make 


Our Stock is 
Prompt Complete in 
Shipment every detail 
of any Standard and our Prices 


Switch desired. all right. 


Pocket Catalogues 
devoted exclusively 
to Switches will be 


sent on application. 


+++ 


WESTERN ELECTRICAL 


10 & 12 NORTH NINTH STREET, 
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DEPARTMENT. 


Emerson... 


Alternating Current, 
Desk, Bracket and 
Ceiling Fans. 
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Paragon... 


Direct Current, 
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Desk, Bracket ? 

and : 
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Ceiling Fans. $ 
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SUPPLY COMPANY, | 
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* 

ST. LOUIS, MO.. U. S. A. : 
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TELEPHONE DEPARTMENT. 


We Equip your Exchange Complete. 


mhm, 
— . ͤ — 


Our Standard ee BEN | noe | Our Standard Series Bell. 
Nickel Plated throughout. - 185 PHAD 


Nickel Plated throughout. 


Perepective view of the New Western Express Switchboard 
equipped with one hundred combined removable jacks, drops 
and coils. This board contains many new features 
which, with those of the No. 1, makesit a 
model of the designer's art. 


Our Telephone Equipment 
Is the Equal of the Best 
And is Excelled by None. 


WESTERN ELECTRICAL 


10 & 12 NORTH NINTH STREET, 
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HOUSE GOODS DEPARTMENT 


Our Annunciators are Electrically and Mechanically 
Unequaled. 
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Standard 
House Style E. 


Standard 
Burglar Alarm. 


Perfection in Name and Design. 


SUPPLY COMPANY, 


; ST. LOUIS, MO, U. S. KA. 
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Showing Mechanical Construction. 
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Front View. 


E guarantee our transformers against all burn-outs, 
including lightning, for a period of two years. 


eee SEND FOR CATALOGUE. ::: 
HARÉ 


WESTERN ELEUTRIGHL SUPPLY COMPANY, A. g MO. 


EXCLUSIVE S. W. AGENTS. 


MEYSENBURG & BADT, 1504 Monadnock Block, 


' CHICAGO AGENTS. 
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RANSFORMERS. 


We are Exclusive Manufacturers of Strictly 


High Grade Transformers. 


* 1. U 


THE superiority of these 
instruments over other 
types is on account of a lower 
percentage of losses and a 
much greater durability. 
Nearly all losses are obviated 
by the use of the best-known 
material and the durability 
obtained by the acme of 
mechanical construction. 


Showing Hanging Device. 


MOLONEY ELECTRIC COMPANY 


S. W. Corner Second & Vine Streets, St. Louis, Mo., U. S. A. 
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ARMATURE 
8 FIELD COIL 
VARNISH 


PRESERVATIVE PAINTS 
THE STANDARD PAINT CO. 


T 
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NEW YORK CHICAGO HAMBURG PARIS LONDON 


co 


Geo. C. Towle 


Manufacturing Co., | 


LANCASTER, PA., U. S. A. 
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I2 AND 16 INCH. 
Direct 
Current. 
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Thousands in use that 


speak for themselves. W/E guarantee all our product clecteally 


and mechanically. Our aim is 
small consumption of current and great 
efficiency. 


Write for illustrated catalogue. 
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CROUSE-HINDS ELECTRIC CO., 


Highest Grade Electric Specialties. 


NEW YORK. SYRACUSE. CHICAGO. 
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VALUABLE IMPROVEMENTS IN HORIZONTAL TURBINE SETTINGS. 


Covered by Letters Patent Nos. 620,964 and 621,141, March 14, 1899. 


These improvements mark the greatest advance of late years in this line of work. Among the numerous advantages gained we mention 
particularly the following: 

Great Saving in Space Occupied by the Water Wheels, thus Materially Reducing Size and Cost of Power-House, Entire Elimi- 
nation of Use of Intermediate Racks and Gears for Operating Speed Gates, thus Preventing Lost Motion and Insuring Most Pere 
fect Regulation; Gate Operating Mechanism is all Outside the Flame in Plain Sight of the Operator, and Its Working Part 
Instead of Grinding in Water as Usual can be Operated in a Bath of Oil. : 7 

The Victor Turbine only is provided with these most valuable improvements. Full particulars on application. 


THE STILWELL-BIERCE & SMITH-VAILE CO., Dayton, Ohio. 


Che Matchless Electric Cigar Lighter 


is especially adapted for use in smoking rooms, hotels, 
cigar stores, marine work, palace cars, apartment houses, 
office buildings, private residences, and in fact in all places 
where cleanliness and freedom from danger from discarded 
matches is desired. 

The Lighters are made of the finest white china, 
and are artistically decorated in gold and colors. 

The endorsement of the Board of Underwriters and 
the Fire Department, makes its use doubly advantageous 
wherever insurance is carried. : 

It can be used on any voltage current, alternating 
or direct up to 240 volts, or on battery circuits. 

Send for Circular. 

Special prices to the supply trade. 

We carry a large stock of Electrical Goods. 


STANLEY & PATTERSON, 32-34 Frankfort St., New York. 


GENERAL ELECTRICAL EQUIPMENT SUPPLIES. Telephone 1346 John; 1988 John 


HEADQUARTERS FOR 
NEW INCANDESCGNT LAMPS. 
LEAT | 
ONCEALED 


OMBINATION OSETTES. 


PROMPT SHIPMENTS. RIGHT PRICES. 
GILMORE ELECTRIC co. 65 First St., So. Boston. 
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3 THE LARGEST SINGLE PIECE OF APPARATUS AT THE SHOW 


Bulletin No. 8. 


‘z CROCKER WHEELER 12 Pole QU ETE 


: Magnet Field Ring... 


12 Feet in Diameter, 14 Tons in Weight, 


For a 400 K. W. Machine. 


Ask our representatives at the Exposition, 
or drop a line to our offices in New York, 
Chicago, Philadelphia, Washington, about 


Electrical Apparatus 


Any Size: 1 to 1,000 H. P. 
Any Type: Direct, Belted or Enclosed. 
Any Use: Lighting or Power Transmission. 


CROCKER 
us WHEELER 


turers aa 

: de. COMPANY, 
: Main Offices, 39 Cortlandt St., New York. 
3 


2 Works at Ampere, N. J. 75 K. W. SIX POLE C. W. MAGNET FIELD FRAME. 
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„ELECTRICAL SPECIALTIES.. 


SUCCESSOR TO 


L. A. CHASE & C0. SHAWMUT FUSE WIRE CO, JOHN P. CUSHING CO. LINTON MFG. CO. 


Motors and Dynamos. “Chase” Junction and Outlet Boxes. 
Direct and Alternating Current Circuit Breakers. 
Gravity Motor Controllers. 


“Shawmut” Tested Fuse Wire and; “ Shawmut” and “ Monadnock ” 
Fuse Links. : Switches. 


è N High Potential Fuses. Switch Boards and Tablet Boards. 
„ Shawmut Enclosed Fuse Tablet 
$ Boards. : ** Cushing Theatre Switch Boards. 


Boston Cable Hangers, Armature and Field Winding. 


. Boston, Mass. & 


rer we D 
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AT LAST! 


The successful single phase motor has finally been 


produced. We are building for both 60 
and 133 eyeles. 
Wee eee 


Missount-Epison ELECTRIC COMPANY. 


AMERICAN CENTRAL BULDING BROADWAY AND LOCUST STREET 


ENDRET AD. ODuuynca Tons TO Tet 0 ST Louis, Oct. / 15, 1898. 


Wagner Electric Mfg. Co. 
| E. H. Abadie, Mgr. Sales, 
2017 Locust St.. City. 
Dear Sirs 

In reply to your inquiry of even date, we beg to say to you 
that the single phase A. C. motors, from 1 to 20 H. P., supplied us by 
your Company, and which have been operated on our lighting circuits 
for the past § to 8 months: have been found eminently satisfactory: 
Almost without exception our customers are better pleased than with 
my direct current apparatus heretofore used by them. 

As a result df the general satisfaction expressed, together 
with the manifest advantages to be derived from the use of these motors 
‘on our lighting circuits, we shall install during the fiscal year very 
nearly, if nat quite. $25,006. worth of this epparatus, and judge from 
present indications that about as much more will be demanded by the 
trade during the ensuing 12 months. 

Trusting the above ts in full of your inquiry, we are, 

Tours vary truly; 


E 


Missouri-cdison Electric Co., 


CR Aar 


Secretary. 


WRITE FOR BULLETINS. 


| WAGNER ELECTRIC MFG. CO., 


ST. LOUIS, MO., U. S. R. 
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IS WELL KNOWN that there are numerous and varied forms of 

Dry Batteries in the market, but none of them have given entire satis- 

faction because their powers are quickly exhausted by reason of the 

Corrosive Chemicals employed in their manufacture, and their regen- 
erative forces are very low. 


IN OUR NEW 


Excelsior Galvanic dun 


we place an article before you wherein we have overcome these objection- 
able short-comings, and is beyond question the long desired article. One 
trial will convince you of our just claim. 


The advantages we claim are: 
I—Its absolute cleanliness and strength of cover. 3—High voltage 1.5 to 1.6. 


2—Its long duration. 4—It recuperates quickly. 
5—Absence of all acid and other corrosive chemicals. 

6—Long life on open circuit works three years. 8—Its cheapness. 

Ger one its full strength while at rest. g—It is absolutely a Dry Battery. 
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- , bE 150 i oR | 
ee WAN F EVG STY L. E S. ee | a f R 
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No. 1. No. 3. 
Dimension, 3x7. Dimension, 134 x4. IRA 
Weight, 334 pounds. Weight, 12 ounces. ms TERY i 
Voltage, 1.5x1.6.. Voltage, 1.5. |] i j 
Amperage, 8 to 10. Amperage, 4 to 6. Lal 

No. 2. No. 4. 
Dimension, 2 54 x6. Dimension, 1 M x3. r 7 ‘i 
Weight, 1.7-,0. Weight, 6% inches. l i | 
Voltage, 1.55. Voltage, 1.5. i * | 
Amperage, 6.8. Amperage, 3 to 4. 1010 El 15 OR 

All. — 7 
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SEND FOR CATALOGUE AND PRICES. 
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NEW a3 


EXCELSIOR DRY BATTERY CO. 


MT. VERNON, N. Y. 
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BE ue TO DATE 


AND USE THE 


C IIMDARS & HUNT HIGH-GRADE SPECIALTIES 


Best Modern Designs. Best Workmanship. Best Materials. 


Switch Boards, Panel Boards 
Knife Switches 
Automatic Switches 
Auto. Motor Starters 
Flush Plug Receptacles 
Removable Fuse Holders 
Voltmeter Switches 
Connecting Lugs, etc., etc., etc. 


Send for general Catalogue, Bulletins and Prices. 


ZIMDARS & HUNT, 


127 FIFTH AVENUE, 
CHICAGO: 


Meysenburg & Badt, Monadnock Block. | NEW YORK. 


500 VOLT FUSE. 
220 VOLT FUSE. 


ALL VOLTAGES. WRITE FOR CATALOGUE. 


„oN MFG- CO * 
NEW YORK. 
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Westinghouse 


Westinghouse Electric & Mfg. Co. 
DYNAMOS AND MOTORS. 


Fan Motors, Switchboards, Meters, Lightning Arresters, 
| Builders of 
Everything Electric. 
a principal sities in Westin g hou se Electri IC ae Electric Co., Ltd., 
S. and Cana 


2 Victoria Street, 
& Mig. Co., Pittsburg, Pa. London, 5. W., England. 


Gas and Steam Engines. 


Our Engines are the Result of Reason, Observation and Experience. 
They are the Most Economical Design on the Market. s st ws 


Westinghouse Machine Co., Westinghouse, Church, Kerr & Co., 
PITTSBURG, PA. | 


Westinghouse Air Brake Co. 


PITTSBURG, PA. 


The Westinghouse Air Brake is one of the Most Perfect Pieces of Apparatus 
ever built, as regards Efficiency and Certainty of Operation. s * 


Efticiency. o Safety. J$ Durability. J$ Economy. 


Sawyer-Man 
Makers of INCANDESCENT LAMPS. 


~Sawyer-Man Electric Co., ust = ALLEGHENY, PA. 


Westinghouse 
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m HINE <7 IILI; I'T EAD to put your steam department on an economical basis? 
, WHY BE- Robertson - Thompson 


Eliminator Po 4% T= CAUSE INDICATOR, 


. IT LASTS 3 TO 4 


TIMES LONGER %% up-to-date instru- 
WATER from EUREKA? ment. An impera 
live steam 


eceasity i t. 
= , AND KEEPS necessity in every plan 
and extracts IS FULLY ONE HALF OF IN BETTER cONDTTION JAS, L. BOBERTSON 


THE RODS 


oil from ex- a ae on uE THANEVER HAVE YOU & SONS, 

haust steam. i sent a 3 cent stamp far one 208 Fulten $t., New Vork. 
Prevents wrecked engines and ruined EUREKA? of those TONY PHOTOS BRANCHES: 
boilers. Send for testimonials. TRY A BOX. on 8x10 card ? Boston. Philadelphia. 


a aa —:ð;è(ã —:ññññ—ĩ.½3 | 
TAUGHT BY MAIL.” 
i Thorough instruction under the direction of competent 7 N A 
engineers. Specially prepared instruction and question ba 
papers. Liberal terms, $5 or $2 a month. Courses in 9 


Electric Power and Lighting, Electric Lighting, 
Electric Railways, Electric Mining, Telegraphy, Tel- 
ephony, Electrometailurgy, Electrotherapeutics, Wiring and Bell Work. Also Steam Engineering, 
Mechanics, etc. Send for circular, stating subject in which you are interested. 


THE INTERNATIONAL GORRESPONDENGE SGHOOLS, BOX 1025, SGRANTON, PA. 


ELECTRICAL ENCINEERING 
TAUGHT BY CORRESPONDENCE 


An up-to-date method of securing a thorough technical knowledge of your profession by systematic home ‘eas 
study during spare moments. 


Our School is chartered by the Commonwealth of Massachusetts. | Our courses were prepared by prominent educators. The 1 


We offer thorough instruction in STEAM, ELECTRICAL and MEOH- | tuition is so low that every w receive the 
ANICAL ENGINEERING under the supervision of technical experts. | benefit of the School’s pareful train ey rner may 


INCREASED BFPICIBNCY MBANS BETTER PAY. 


WRITE TO-DAY ror our “HANDBOOK | 
A” AND SPECIAL CLUB RATE FOR JUNE. 


mr" AMERICAN SCHOOL OF CORRESPONDENCE. BOSTON, Mass., U. S. A. 


Electrical Workers | 


who are ambitious and anxious to rise in their profession are heavil handicappad without scientific knowl Tou can obtain a thorough 
technical education which will qualify you for a better position and higher pay if you devote some of your spare time at home to study at a cost 
so low tbat you will not feel tbe outlay. Complete courses by mail in r 


ELECTRICAL ENCINEERINC, 
Dee Station Engineering, Electric Railways, Electric Lighting, Telephony, Telegraphy, Mechanical Drawing and Dynamo Electric Machine 


i 
Best text ks 
SEVEN YEARS’ OF EXPERIENCE IN TEAC INQ BY CORRESPONDENCE. 
Write for free illustrated circular P, sample pages of text books, drawing plate and booklet of letters from students all over the world. 


THE UNITED CORRESPONDENCE SCWOOLS, - - 84.186. 188 Fifth Avenue, NEW YORK. 
EDWARD E. CLEMENT, Former Member of the 
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Í CAN WATER WHEELS BE GOVERNED ? 


If you will give us a description of your water wheels and how they are set we 
can refer you to a plant similarly arranged, where UEC cr are in use, Our 
eee | are now being used to regulate over SEVENTY-FIVE THOUSAND 

ORSE POWER of water wheels in this country alone. We sell our governors 
with a POSITIVE GUARANTEE that they will give a better speed regulation 
than any other make of governor. 


LOMBARD WATER WHEEL GOVERNOR C.,“ “ mmia sron, MASS. 
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‘They Have Consolidated. 


Various electrical interests of Washington, D. C., have now been merged into one 
concern. In consequence of this important change 


We Offer for Sale 


Electrical apparatus heretofore operated in the several different plants and now to 
pE replaced by machinery of greater capacity. 


This Machinery Consists of 


ENGINES. GENERATORS, 
100 to 500 H. P. N. Y. Safety and Harrisburg 60 to 100 Kw. capacity of the best man- 
High Speed, Green, Wright and Frick Corliss. | ufacture. 
ý Shafting, Pipes, Pumps, Belting, etc. All in 
of the best known makes and standard sizes. first-class condition. 
Further information cheerfully furnished. eee Send for Our New Catalog. 


ROSSITER, MAC GOVERN & CO., bk. 


Factory and Repair Shops, 35-37 N. J. R. R. Avenue, NEWARK, N. J. 


STEWART ELECTRICAL CO, 


pairs in New and Second Hand CLECTRICAL MACHINERY. 


S. E. Corner Fifth and Sycamore Streets, 
CINCINNATI, O. 


LONG DISTANCE TELEPHONE III . 


June, 1899. AMERICAN ELECTRICIAN 5% 


VACANCIES 


should be filled through the TECHNICAL AGENCY, 1800 Monad- f 
nock Block, Chicago. Our list of available men is selected from the best j 
that the country affords. If you need a Draughtsman, Designer, 
Electrician or Engineering help of any kind, we will send you a num- 

ber of competent men to select from and WITHOUT EXPENSE TO | 
YOU. Asto our reliability, we refer you to the AMERICAN ELEC- l 
TRICIAN. 


iT 


STANDS 
ALONE 


STUCKY & HECK 


Electrical Manufacturing Co., Lim’d. | 
E:T DER Electrical and Mechanical Engi- : 
W p : 5 We make Attachment Plugs for Edison, T. 
Re.winding, Re-constructing |$ H. and West. systems, and use only the 


as N. J. RAILROAD AVENUE, Opp. Market St. Railroad Depot. 121 | 
55 5 best material. Bath Base . and Cap are 
made of Porcelain, and of suitable design to 


prevent breaking by accident. 


USHMORE Projectors are in exclusive use 
and are specified for finest steamers and 


yachts, RUSHMORE DYNAMO WORKS, | H. T. PAISTE Co. 


TELEPHONE 559. JBRSBY CITY, N. J. 
MAKERS OF 

2.000 IN USE. 
STEEL DYNAMOS AND MOTOR. 

BI-POLAR AND MULTIPOLAR. PHILADELPHIA, CHICAGO 
Sale or Ront a heey of press — 
F or SERS Ner ano LuoLow STREETS. 703 Omana Buitoina 

Sample Prices: 
ih. p. or 10-Lt. Dynamo, Rent, $2.00 per mo., price $70 
1 25 46 40 2.50 46 60 91 
3 * 8 5 of se 55 , 
Geod Thing for Agents. ELECTRIC LIGHT SUPPLIES, 


THB HOBART BLECTRIC MFG. CO., Troy, Ohio. 


YOU CAN SAYE YOUR BOILERS FROM CORROSION AND BURNING 


T WITHOUT USING A DESTRUCTIVE CHEMICAL. 


The Pittsburgh Boiler Scale Resolvent contains neither acid nor alkali, it does not vaporize at boiler tem- 
peratures, does not leave the boiler with the steam, and does not destroy the cylinder oil and injure. valves and 
packings. It coats the vaporizing surface with a light film which prevents the scale from attaching itself thereto. 
It will render salt or sulphur water harmless and dissolve old scale. Made by the 


Pittsburgh Boiler Scale Resolvent Company, 
Chemists and Engineers. PITTSBURGH, PA. 
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First-class second-hand Dynamos. An have been 
thoroughly overhauled and are in good running order. 


One 80-light Jenney, 125 volt, compound. ..... ; 290.00 


One 90 ampere, 175 light, 125 ve 8 Dynamo, com- 
pound, new commutator... 150.00 


One Standard 250 aea 90 debated compound Dynamo, sande r The 
Fairbanks Co... . | 150.00 


One 90 volt, 250 light, T. H. spherical n 2. ees... 150.00 
One 125 es: t 66 = Oe A ee 175.00 
One 110 volt, 450 new rewound sf 290.00 


One 300 light, 125 f Wee . 8 | armature, 
compound... 200.00 


One 40 K. W., 125 volt, Edison Shunt N „ 400.00 
One 220 volt, 25 H. P. Motor 175.00 
One 110 30 §* ay ae ee o 190.00 


All are Bi-polor and can be shown running, if deslred. Also small S. H. Motors, 
110 volts, at 8 prices. Prices subject to prior sale. 


THE E. d. BERNARD Co., Troy, N. Y. 


— Wenne 


Bargains in Dynamos, Pumps, Engines, Ete. 


Direct Current Dynamos, Alternating Current Dynamos, Arc Dynamos, Engines, Boilers, Heaters, pumps. 
ALL SIZES. Write for Cemplete Price List No. 27. 


ane NOTE THE FOLLOWING SPEOIALS . 


i—Pair 200 K. W. six-pole General Electric 135-volt dynamos, direct-connected to a 600 h. p. Ball & Wood 
Vertical Compound Non-Condensing Engine. 150 lbs. steam. Speed, 145 revolutions. 

8—H. R. Worthington Duplex Circulating Pump. Size, 14 x 19 x 15 in. 

H. R. Worthington Duplex Air Pump. Size, 12 x 15 x15 in. 

1—2, 000 Baragwanath Heater, with Steam Jacket. 

1—100 H. P. Stirling Water Tube Boiler. Three Drums, Size, 36 in. x 8 ft. 934 in. Mud drum, 36 x 9% in. 


This apparatus has been removed from our own Central Stations to make room for larger units. 
We therefore know its history and can guarantee it to be in thoroughly good operative condition. 


CHICAGO EDISON COMPANY, - - 139 Adams Street, CHICAGO. 


COMMOTATORS 


REPAIRED AND REFILLED. 


Any REGULAR or SPECIAL pattern or type. Our facilities are unequalled. 


The BEST ALWAYS., We give you the Acmé of Promptness compatible with 
first-class work. Time is money. We can save you both. 
REMEMBER! 
HOMER MAKES GOOD COMMUTATORS. 


Correspondence solicited from Central Station and Isolated Plants. 


F. L. HOMER & COMPANY, C VfH ADD T Onto. 


Jung, 1899.] AMERICAN ELECTRICIAN 59 


SOOT TPR Ua} TA ACRE LC) BURNA AA TE AADA e a A US ah A 


ADIDASI) in) (WUC SSP ERROR CEREZA G RAS ECCEEOAY C OX KES CRAMOURRA REECE DON 


REPAIRS. 


DISPATCH, ACCURACY AND EXCELLENCE 
OF WORKMANSHIP 


Coupled with exceptional facilities for every class of repair work, and under the manage- 
ment of Mr. W. H. Elliott—whose 18 years’ practical experience makes him the pioneer of 


the business—guarantees you better service than 1s elsewhere obtainable. 


Not alone Electrical but Mechanical 
Perfection as well is obtainable in 
our Shops. 


One of two 175 K. W. No. 60 Edison Bipolar Armatures recently rewound and 
Commutators refilled by us. By our special system of winding we give these and other 
types of Armatures Ventilated Ends. | 


E desire to call your attention to our un- 
equalled facilities for rewinding Arc Light 
Machines. If you contemplate changing your 


dynamos to secure an Enclosed Arc Lighting 
Service, we especially solicit your orders. 


Also, to our excellent facilities for handling 155 „ w. Westinghouse | 1-8 H. P. Pan Motor 


heavy work. Having a large corps of expert commutstor. commutator. 
winders, we are equally as well prepared to do work abroad, on armatures too large to 
ship, or on direct- connected machines, etc., as the manufacturers of same. 


PRICES QUOTED ON APPLICATION. 


Van Dorn & Dutton Company, 


1796 East Madison Avenue, 


ee ee * CLEVELAND, OHIO. 
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THE PELTON 


CLEVELAND, 


444444444 $444444444444444444444444 %%%)... OO 14 
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à Station Supplies 8 Machinery. 


Dynamos... 
Motors, 
Arc Lamps, 
3 Incandescent Lamps, 
Meters, 
Transformers. 


r 9 * Š 
À J ke Repairs... 
Rewinding, 


Commutator Work, 
Lamps Rebuilt. 


Fan Motors... 


Alternate Current, 
Direct Current, 
Water Power. 
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ENGINEERING CO. 


OHIO. 


944444-4444444444444444444 | 


Second-Hand Machinery. 


A 65 K. W., 500-volt Detroit Generator, 
with rheostat, main switch and circuit 
breaker. Overhauled and Warranted, $450.00 


A 45 K. W. Edison Generator, 500 volts, 
late type of G. E. apparatus, with 
rheostat, main switch and circuit breaker. 
Fully warranted, - - - = $475.00 


Wa 


An Extra EDISON Armature, 45 K. W., 
500 volts, NEW, - - -~ - $150.00 


A 30 K. W. United States Dynamo, 110 
volts. Fine condition, great bargain, - 5310.00 


A 20 K. W. Western Electric Dynamo, 
125 volts, medium speed, self-oiling, 
self-aligning bearings. NEW, - $300.00 


A lot of JANDUS ARC LAMPS, 150-hour, ce 
110 volts, Warranted, - - - $13.00 


A lot of T-H. K2 and Ki2 Arc Lamps, 
thoroughly overhauled, fully warranted, $7.00 


9444-4-4-44-44-444444444444444 


‘ENGINEERING CO. 


OHIO. 
44444 4444444444444 
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We solicit, par- 


ticularly, repair work 
of large armatures and lighting machines, because 
of our facilities for handling such a large class of work. We do not, 
however, neglect small orders, and you are assured that the 
smallest order will receive prompt attention and be handled with 


dispatch. 


OUR LINES include Armatures, Commutators, Transformers, Platers, 


Arc Lamps, Experimental Work and Second-hand Dynamos and Motors. 


w. H. ELLIOTT 


CLEVELAND, 


DAY ’PHONE, MAIN 2571. 
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CAKE WALK 


Dynamos and Motors would undoubtedly be highly edify- 
“Niggers” there-in, but it wouldnt “do a thing” to your 
Please bear in mind that we are professional “Nigger Chasers,” 
apparatus is sent to us for repairs, you are guaranteed, absolutely, the 


workmanship and the advantages of the best facilities obtainable 


sy i! i * 
4 La 
TT TA 


goo K. W. G. E. RY. GENERATOR, 
Wound by us for the Cleveland Elec. Ry. Co. 


ELECTRIC COMPANY, 


OHIO. 


NIGHT PHONE, DOAN 405-J. 
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Automatic Set Back Annuneiators 


PATENTED. 


Made in the following 


sizes: 


4, 6, 8, 10, 
12, 16, 20, Nos. 
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12 Number. 


ARTRICK, CARTER & WILKINS, 


Manufacturers of Electrical House Goods, 
125 South Second Street, PHILADELPHIA, PA. 


ESTABLISHED 1867. 
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Safety 


Rubber-Covered Wire and Cable in 
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In addition to supplying “ SAFETY ” Seamless 


increasing 


quantities to our regular patrons in the Telegraph, 


Industries, we have recently made for the 


7 >») 


d. S. Government 


3 (Submarine Cable for Cuba and Manila) 


Telephone, Electric Light and Transmission Power 


680 Miles of Submarine Cable for National Defense 


1 (The only deep sea cable made in 1 


And are now making for the 


Dn 


TALL a 


of New York 
_ (Lead- Covered Underground Feeder Cable) 


Metropolitan Street R. R. 


Over $500,000 worth of Rubber-Covered and Lead- 


2 


Incased Feeder Cable. 


0 


| os Safety ” Insulated Wire and Cable for aerial, 
7 | and “ Safety Rubber-Covered and Lead-Incased 


Cable for underground purposes, have the endorse- 
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and cable 
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. Generaı Manager 
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ment of some of the largest users ad insulated wire 


Che Safety Insulated Wire and Cable Company 


LEONARD r. REQUA 223.230 West 28th Street, New York City 
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ROT H ° S  Multipolar ———* | : 


Dynamos and Motors 


Slow 


`~ `~ ~ ~ ~ ~ ~ `~ `~ 


é 
and 
Enclosed Moderate | ! 
Cype. Speeds, ; 
ROTH BROS. & CO., 
6— ⅛—˙U“ e RGAE eo mes t 
= THE CLIMAX STEAM JOINT CLAMP: 
Stops the Leak on any joint where the pipe is screwed into the e fiting 


; 66 797 
BARRETT & PLOWMAN, Eastern Agents, 3 in. threads in 


1312 Filbert St., Phila., Pa., and 344 Bowery, New York, m “A” and“ B.” 
C. K. NICHOLS & CO., 40 Water St., Boston, Mass. NR 
JOSEPH H. MEYER, Agent, 113 E. 3d St., Cincinnati, Ohio. The clamps are made in halves, held 


McCARDLE & CO., 514 Camp St., New Orleans, La. de aul nt Fray 8 can 


+ 
11 : 
+ 
i f 
tt 
11 ; 
++ 
: ] | Made of Brass. | | i i 2 f T l 

i All sizes from 3% inch to 20 inches. | | i * E 

I | | Thousands in use and recommended by the i i l yi — A A, 

M | best mechanical engineers in the country, i | 6 175 N ; c | le 10 

l Write for Testimonials and prices to q | i 

te f packi 
JAMES McCREA & CO., Manufacturers, 11 &13 S, Canal St., Chicago, 2 Represents a ting of packing. i 


bonn, 1899.1 AMERICAN ELECTRICIAN sen 


Seale Formation — 
In Water Tube Boilers 


Isa SPLENDID NON-CONDUCTOR. It reduces their capacity, efficiency 
and economy, increases fuel and repair bills and shortens the life of the boiler. 


OUR TURBINE CLEANER 


Restores their capacity and efficiency, reduces fuel bill 20 to 50 per cent., practically 
eliminates repairs, and saves its cost every 30 days. Hundreds in constant use by the 
BEST FIRMS IN AMERICA. Sent anywhere on approval. 

We have the simplest and best POWER DRIVEN CLEANERS, which we 
lease or sell at One-Fourth usual prices. 

We clean boilers by contract, or do it by the day, if preferred, for less money than 
any other firm. 

Our PHOENIX COMBINED SCRAPER AND BLOWER for TUBULAR 
BOILERS is the only Flue Cleaner which Cleans a Flue CLEANER THAN 
WHEN NEW 

Outlasts 50 cast iron scrapers. Indestructible, Self-Adjusting, PERFECT. Sent 
on approval. 

Send us a sample of water or scale. We-will-analyze it FREE OF CHARGE 
and furnish a Compound which we GUARANTEE to ‘Loosen the Scale and Pre- 
vent its re-formation. | 

We cover the Entire Field of BOILER CLEANING. We make it our sole 
business to Annihilate Scale. : 

f you will write us full particulars we will outline the most Economical Plan for 
Cleaning Your Boilers. 


AGENTS WANTED. 


K 


CHICAGO BOILER CLEANER CO. 


258 Dearborn Street, Chicago, Il ©.. : 
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On NEW YORK 
TELEPHONE SERVICE. 


some COMMENT 


A PHYSICIAN SAID: —“ I would as soon think of taking off the door bell as of doing 
without the telephone service.” 


A BUSINESS MAN SAID :—“ For economy’s sake I had done without the telephone service 
until lately. I had it put in less than a year ago. Now I would not give it up 
for FIVE HUNDRED DOLLARS A YEAR.”— (He pays 75.) | 


THE HEAD OF A LARGE FIRM SAID :—“ The telephone service is the cheapest thing 
we have in our office.” 


e 


Whether used on a large scale or on a small scale, the telephone service, weighed by its 
performance, Is the cheapest thing in modern life. 


MESSAGE RATES make cost of telephone service in New York very moderate. 
STANDARD EQUIPMENT for all subscribers. The rate varies with the amount of use. 


NEW YORK TELEPHONE COMPANY, 


15 Dey Street, 952 Broadway, 115 West 38th Street. 


SEELELEEEEELEELESLESESEEEELELELELESES 


National Electric Light Association 


NEW YORK CITY, MAY 23-25, 1899. 


RATE.—A fare and one-third for the round trip, making the fare from Chicago via the Wabash and West Shore $24.00 for 


the round trip. 
Arrangements have been made with The Wabash Railroad for a Special Train from Chicago to New York, to leave 


Dearborn Station, corner of Dearborn and Polk Sts,, at 12:02 Noon, Sunday, May 21, and arrive in New York at 3:30 P. M. next 
day. This train will run via the Wabash to Niagara Falls and thence West Shore, giving passengers a day- light ride of several 
hours down the west bank of the Hudson River. ; 


TICKET OFFICE, 97 ADAMS STREET, CHICAGO. 


F. A. PALMER, A. G. P. Agent, Chicage. N. c. KEERAN, c. P. & T. A. Agent. | 


L eee 
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Do YOU THINK? | mern. 


YOU CAN FIND ANY DEFECTS IN OUR INSTRUMENTS, AFTER OUR TRAINED DIRECT 
EXPERT INSPECTORS WAVE O. K d' THEM? We Think Vor, 8 


READ OUR GUARANTEES AND THEN LOOK UP OUA COMMERCIAL STANDING iN BRADSTREETS "on Duns, 


Teh wise CONVIwcE YOU THAT OYA G VARANTEE IS WORTH SOMETHING. IT MIGHT INTEREST 
You To°LooK vUPSomeE or OUR ESTEEMED COMPETITORS, ALSO. SEPARATORS 
THE ~w 


IMPROVED 


LIPPINGOTT” 

PLANIMETER 
will beready for 
deluvery dune 10 


Luberal terms N 
exchange}or the old 
Style wu glass e 


For Removing Water 
from Live Steam, and 
Oil from Exhaust Steam. 


N 


Evidence of Satisfaction they Give 


2 


108 
1s ENGRAVING 5 


1 User 46 Orders 82 Separators 


pe Nd 1 * 9 ee 34 8 
A _EXCELSIORINDICKTOR , 1 11 * 2 o" 
mn e PEERLESS REDUCING WHEEL 1 oS P g 
Price o0.22- d 1 5 5 
EXAME THEM Witt A MICRO SCoPE. 1 * ea. 1 25 fe 
at ak 14 66 4 3 40 67 40 
Our CATALOGNE RE 10 2 10 
EXHAUST HEADS, DAMPER RAA. 
PACKING, SHAKING GRATES, Users, not dealers. 


OILFILTERS, LuRRiCATORS® 


nere FREE YeesTomty. | DIRECT SEPARATOR CO., 


A OUR ‘FACTORY 15 WELL Nom AS THE andrer 
AND MOST PERFECTLY EQUIPPED IN TIE INDICATOR | 
BUSINESS, OM THIS ACCOUNT, WE ARE PLEASED) AT 
ALL PROPER TIMES TORECEIVE OUR FRIEXDS,AKD 240 So. Geppes St., 
MAKE THEM WELCOME. THE USUAL PNO ADMITTANCK® 
(SIGN WILL BE FOUXD"GEHIND THE NOOR. IN THI 
FACTORY, WE MAKE OUR OWN CASTINGS, OPERATE SYRACUSE, N.Y. 
om NICKLE PLATING PLANT,AND COMPLETE 
PART OP rim INSTRUMENTS. 


e ENGINEERING AND Power Co. 
469 € ™ Broadway, cor. Cortlandt St., New York Ciy. 


Dex. 


:e Made All Styles and Sizes. 
L EXTRACTOR * 


STEAM SEPARATOR. 


THEMSELVES 
WINGS,” 


1 * 


Here is a realization from 
actual life of this old adage, 
quoted above. It is a view you 
can see any day of a well- 
known power plant in one of 
our large cities. And the 
amazing spectacle is dupli- 
cated in every large city in 
the country. is waste steam 
represents thousands of dollars 
which would go towards aug- 
menting profits and paying 
dividends. If you would like 
to know how, send for our 
pamphlet. 


AMERICAN DISTRICT STEAM co., . 


„ 


+ 
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Fame 
ERIE RAILROAD. 


Same PICTURESQUE ee, 
TRUNK LINE OF AMERICA. 


Sol io VESTIBULED TRAINS 
SLEEPING, DINING AND CAFE CARS 
NEW YORK AND BUFFALO, CLEVELAND, 
CINCINNATI AND CHICAGO. 


PROTECTED EVERYWHERE BY 


. BLOCK SIGNALS 


i 
| 
|. 


rr 


D. I. ROBERTS, General Passenger Agent, NEW „ 


Joxn, 1899.] AMERICAN ELECTRICIAN 67 


© 


GENERAL ELECTRIC COMPANY'S 
Lightning Arresters 


are the cheapest form of insurance 
ever devised. | 
The General Electric M D 
Lightning Arresters, embodying the 
magnetic blow-out principle, areused 
by all the large com- 
panies in the world 
which make direct current for 
railway, lighting or power pur- 
poses. 

The Short Gap Alternating 
Current Lightning Arresters, for all 
potentials, made by the General 
Electric Company, gives ample pro- 
tection to the circuit, because they 
are the point of least resistance, though always 
effective in limiting the generating current. 


46 OSHS HG ... 


Poson: ON. 15 Summer St Bt. PRINCIPA F Noa Tenn., 308 N. Sum- 

ew Yor ro e mer 

Syracuse, Y.. Sedgwick, An- $ RINC L OFFICES: Chi „III., Monadnock Bldg. 

närows and Kennedy | oq" Bldg Detroit erea Biag”, Chamber of 
uffalo, N. Y. co : ; mmerce 

Philadelphia. Pa., 509 Arch St. | St. Louis, Mo., Wainwright Bl 

Philadelphia. Pa.. 609 Arch St.. SCHENECTADY, N. Y. St. Louis, Mo., Wainwright Bldg. 

i “ag. Pa., 502 T 8 oo Mont un. Phe oe ldg 

an nneapo inn., Phoe 

Atlanta, Ga uitable Bldg. For all Bapt- 8 outside the United States and Canada : en Denver, Col.. Kitt redge Bi 

Ne w Orlean „ 917 Henn „ Schenectady, N. Y., and 44 Broad St., N. Y Salt Lake e City, Utah, Templeton 

Cincinna ti, O., 420 W. Fourth St. For Canada, address Canadian Gener a e Company, San Franolaco, Cal., Claus Spreck- | 

Columbus G., 14 iN High 8 Ltd., Toronto, Ontari els Bl 
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Portland, Ore., Worcester Bldg. 
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Switch 
business 
8 
8 A *.* 


Manufacturers 


of the BEST 


Switches 


ai: 

: Y E XC F L LO 99 
Fan Motor and Battery Outfits. 6 Bo n 

; 


rr 


Clean, Noiseless, Iron Clad, Highly Efficient; 8-in. 
fan and guard: requires no attention. Renewals, consist- 
ing of, simple bluestone and zinc, required only once in six 
months. Runs on 4 volts and consumes only 1% amperes 
of current. Self-oiling bearing. Suitable for any service 
where the commercial current is not available. Send for 

illustrated circular to s 


BURNHAM ELECTRIC CO., 


145 FRANKLIN STREET, BOSTON. 


e e ; Send for New Catalogue (third edition) of 
Mechanical Catechism Electrical Books. 


just issued, is a marvel. Like — oe e 
all the reference books published 


by Laird & Lee, it is crammed AMERICAN ELECTRICIAN CO., 


full of information, not an inch 
of space being wasted. All the 
subjects are treated in the most 
interesting and thorough man- 
ner and in plain, lucid language. 
Mechanics and engineers will 
be delighted with the work. Other books may 
contain the same information, but Stevens 
talks the mechanics’ language and evidently 
knows their thoughts, their difficulties and 
their needs. Intricate problems and purely 
theoretical questions are entirely omitted. 


COMPACT, CONCISE, COMPLETE. 


A large part of the subjects are treated in 
the form of questions and answers. as prepa- 
ration for Civil Service Examinations. 

The Steam Engine is thoroughly explained 
with all its modern attachments and improve- 
ments, Slide Valves, Safety Valves, Injectors, 
Pumps, Steam Gauges, Lubricators. Eccen- 
trics, Link Motion, ndicator Ke. The Trac- 
tion Engine and Hay Stacker are treated in a 
special chapter. e Manufacturing of Ice, 
Refrigeration Machines, Brine and Direct Ex- 
pansion af +9 stems are treated exhaustively. 
Also, the Machine Shop, the Electric Plant, 
House Wiring and Electric Heating. The 
scientific principle and basis of mechanical 
work is madeclear in every subject. so that 
the practical hints and directions given are 
more eee ar, grasped. Calculations of Horse- 
Power, Pulley-Speed, Lathe-Gearing, Square 
Root, Leverage, Tensile Strength are made 
easy, and such puzzling questions as the 
travel of crosshead and crankpin are solved 
in a practical, convincing manner. The ele- 
ments of Algebra are presented in a very happy 
manner. seful recipes for emergencies are 
scattered all through the book. 

240 sectional cuts and illustrations. 835 
pages. Excellent paper, large clear print. 
Silk cloth, $1.00. Leather, library style, 
marbled edges, $1.50. 


AG ENTS ! The harvest is here. The 
fastest selling book of the 
kind ever published. Now is the time to make 


money ive . Sele copy and terms mailed 
on receipt of pri ice 


LAIRD & LEE, "Aiao. 


WRITE FOR CATALOGUE =a 


EYANSON & ARMPRIESTER, 


15 N. 7th Street, PHILADELPHIA, PA. ° 
8 
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E. & A. 
OO OOO οοο οο οοο oo ooo 0000000 00000000, 


120 LIBERTY ST., NEW YORK CITY. 


Switches, 
Switch Boards. 
Panel Boards. 


Send us your specifica- 
tions. We promise you 
a low yr 


A. b. J. SCHOTT, 
804 DUQUESNE WAY, 
PITTSBURG, PA, 
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. W. EATON, PRESIDENT. W. C. BRYANT, Taras. G Manor. H.A. HUBBELL, Sec | 
l 
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WESTERN OFFICE & STORE ROONS BRYANT D.P SWITCHES. 
"HE MONAONOCK, CHICAGO. STANDARD LAMP BASEE 
E.R.GRIER. MANAGER. K. W. RO TTES 


BRIDGEPORT, CONN. 


8692 F May 10th, 1899 : 
r Amherst Electric Light Co., | | 
Amherst, Penn. | 
Gentlemen: 
We are now prepared to furnish standard 
Edison base material in all modifications, including 
fibre lined key and keyless sockets for 220 volt wor! 
and all receptacles and weatherproof sockets wich 
we have been furnishing in the past in T. H. and l 
Westinghouse base. If your sýstem is installed with 
Edison base material we are confident that this 
matter will interest you and will be glad on request 
to mail you our special catalogue devoted to this 
part of our line. 
The sale of supplies manufactured by 
vs is handled entirely through our authorized agents 
and the larger supply houses. 

Every responsible jobber in the United 
States and Canada is in position to quote upon and 
ship our goods from stock. If you are unable to 
obtain our goods promptly from your jobber, kindly 


write us direct and we will arrange or the proper 


handling of your orders. 7 


Yours t s 


W 
TH WMI. 
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Meter, Type D. 


Accurate 


on all loads. 


SSA : 
Say NAS 8 
SS SSS 
— 


METER WITHOUT CASR. 


Shunt loss LESS 
than one Watt on 
60 Cycles. 


[WSCHEEFFER RECORDING WATT METER. 
No rere 
= PATENT SARA 


* Par 7 att 7 OR « ~*~ 
MAMON “ME TERS Ue eANY 
2 PEORIA JLLMors, 4 * 


METER WITH CAsk. 5 


x 


Dust Proof. « æ «æ Will start and 
register correctly 
Correct on all 


on 5 Watts æ 
inductive loads. 


„ 
DIAMOND METER 
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Transformer, Type L. 


Improved Core Type. 
Double the Ventilating Surface 


without increasing the size of 


— ees 


New Method 
of Ventilation. 


transformer. 


VENTILATED CASE. 


— 


Iron loss guaranteed 


at the smallest per- 
centage. x N g% 


Ps PATENT APPLIED FOR. 


Furnished in Ventilated and Oil Cases. 
High Efficiency and Construction, 
125 and 60 Cycle types. 


— ep ES — — 


COMPANY, peoria, III Inois. 
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‘Chapman Automatic Voltage Regulators.” 
“CENTRAL STATIONS, ati ” 


—_ N a m For 
8 Alternating 
Or 
Direct 
Current 
Systems. 


22 They insure steady lights in spite of changing speed and varying 

i 6 loads. They also compensate for line loss, and automatically keep 

a constant voltage at any chosen center of distribution, however 

As distant. It takes the place of a Governor, also saves “ one man's 
ae col „Lamp renewals reduced one-half. 


“Regulators sent on 30 days’ trial.“ 


_ Bi-Polar and Multi-Polar Dynamos aaa Miotais, Water Motors, Cyclone Coffee Mills for both water and electric connections. 
WovenWire Brushes. 


HOME OFFICE, - - - - PORTLAND, ME. 
BRANCH OFFICES: 


BOSTON, FASS.,620 Atiantic Ave. NEW YORK, N. V., 74 Greenwich St. ST. LOUIS, g11 Security. MINNBAPOLIS, 616 Guaranty Bidg. 
PHILADELPHIA, PA., 612 Drexell Bidg. CHICAGO, Monadnock Bidg. — MILWAUKEE, 700 Pabst Bidg. TOLEDO, 1:6 St. Clair St. 
DENVER, 527 Seventeenth St. SAN PRANCISCO. 


BELKNAP MOTOR CO., Sole Manufacturers. \WoteforParticutars. 


o 
HILL SWITCHES. 


When you are in the market for a Switchboard send 


us your specifications. We promise you a low price. 


Our Switchboard Switches are Standard of the World. 


W. S. HILL ELECTRIC CO., New Bedford, Mass. 
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Chresher 


Dayton, Ohio, U. S. A. | 
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Electric Company, 


—— Ů 
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400 K. W. SLOW SPERD BELTED GENBRATOR. 


SLOW SPEED — RAILWAY 
DIRECT CONNECTED oe ad POWER & 
BELTED | > LIGHTING. 


d. S. Government Installations::: 


Four direct connected units of 700 H. P. capacity at New P. O. 
Building in Washington, D. C. l 

Four direct connected units of 400 H. P. capacity at the Boston 
Navy Yard. 


MOTORS Direct Cennected or Belted te any type ef machinery. 


Write to us for Information and Estimates. 


teeteeeeeeeeteteeeeeeetetetettetteeteteteettetettettetttteeetettettttetttteetteteeeeteeceteeteeeeteettetteteteeeteteteeetetttetteet 
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THE WARD ORCHESTRA LAMP — THE KINSM 
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has been designed for the use of orchestras in theatres, for church is the only fixture made which will properly ignat a roli top desk and at the 
pulpits, organs, etc. Send for pocket catalogue and price list. same time shield the eyes. Beware of imitations 


McLEOD, WARD & CO., 25 Thames St., New York. 
OUND satisfactory in every respect. The ver- 
PRACTICAL RUNNING OF DYNAMOS. | F “dict of ail users of C. & H Rheostats. e 
50 Pages, Illustrated 10 Cents. Fe "I i J N Ø 
222 tas Current tata Dra anata tod Rice oe ThE 
Motor; Care in the HandlingofArmatures; Replacing Field Magnets; Cause: J | y p 5 “i : CUTLER 
MFG, Cb. 


of Unusual Heating of the Bearings; Care and Attention to the Com muta- 
16-82 West Jackson Block, 
A! 


tor and Brushes; Fourteen Causes of Sparking and Remedies; Geners 
Faults; Coupling Twoor More Dynamos in one Circuit; Diseases of Dynes 
mos; Causes of Flats iu the Commutator; Faults of Alternators; Vibratio: 
CHICAGO. 
136 Liberty Street, 
NEW YORK. 


and Noise, etc. 
Catalogue of Mechanical and Electrical Books sent free. 


PHILA. BOOK CO. B {5 South Ninth St., Phila., Pa. 


Att BOOK ORDERS will receive prompt at- 
tention. Send for our electrical book catalogue. 


AMERICAN ELECTRICIAN COMPANY, 


Havermeyer Bulliding, New York, N. Y. 


1 
The largest exclusive manufacturers of Rheostats in the world. 


THE PHOENIX GLASS CO. $ THE PHOENIX GLASS CO. 


MANUFACTURERS OF FABRICANTES DE 


ELECTRIC LIGHT GLOBE Sano SHADES Til GLOBOSYPANTALLAS rara LUZ ELECTRICA 


ARA TODOS SISTEM 


ELECTRIC LIGHT SYSTEMS, DE LUZ ELECTRICA, 
ARC ano INCANDESCENT o U ARCO £ INCANDESCENTES 


N ASK FOR Y, Z MIIE SE j . 

W CATALOGUE No-8% “gam _ 4 MIF: EL C TALQGO) NB. 2 

MAAN \\\ i) %% Me W) \ || 
e \ | | | 1 i i | / . 
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TAMBIÉN FABRICANTES DE \ 


“RS aD DD WSS VIDRIERIA Para QUEMADOR 

N | > 2 oe oe IN ` DE 

N NN e eee SAT 2 | N sisteMAWELSBACH, 

DNAN or GLAS SF af R SN E : Y OTROS ESTILOS H 
N. 8e SIAC ANS \ QUEMADORES  @ ie < 


} PECS 2 \ TA rhe Wag 
| Iai Men Sirus op Bes ay / INCANDESCENTES HHN 
ARR JINCANDESCE > TAS X \ Y -a DE GAS. e 
N n i EIA WWJ THE PHOENIX GLASS E ZER 
F THE PHOENIX GLASS C SAAN FANT 4 NIA. NUEVA YORK E U oe S >n 
oS NEW YORK USA a 


` ee ` 2 
NEW YOR ITTSBURG, PA. 


15 MURRAY STREET, NEW YORK. 
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NEVER SLIP 


PULLEY COVERING 


IHE BY 


SOLD ON HS MERITS 
SO DAYS TEST 


IN THE WORLD 
“NO CURE-NO PAY” 


With Pulleys Covered with NEVER SLIP PULLEY COVERING 


Nearly double the power can be transmitted than can be with a smooth iron or wood k 


surface. 


By its use machinery can be run with sagging belts and cool journals without 


the use of id lers or tighteners—requiring less power and only about half the amount of 
oil; also increasing the life of both belt and machinery fully one-third. 


This coveriog will stand the expansion and contraction of pulley and is not affected 3 
It is the only liquid covering that has stood the hard- 4 
Always ready for use. 
‘ NO CURE, NO PAY.” 
application lasts from four months to two years. 


by heat, steam, dampness or oil. 
est test powerful machinery can give. 


No expert required. Sold on its merits. 


Applied with a brush, 
30 days’ test. Each 
Costs 10 cents a square foot. 


Read What Some of the Users Have to Say of NEVER SLIP PULLEY.: 


“Your Never Slip Pulley Covering is all and more than you 
claim for it. We have no more trouble with slipping belts 
since we began using this 18 months ago. The covering we put 
on them is still on and as good as ever.” 

SPRINGFIELD (MO.) LIGHTING CO., H. J. Fox, Supt. 


“The Pulley Covering we bought of you six months ago is 
the best investment we ever made. Your Covering is a success, 
a saver of fuel and belt leather.” 

LAPEER (MICH.) ELECTRIC CO. 


“We have been using Never Slip Pulley Covering in all our 
plants for more than two years and find it is all you claim for 
it and the best covering I have ever had anything to do with.” 

M. PAINE, Master Mechanic, 
Heywood Bros. & Wakefield, Chicago. 

“Your Never Slip Covering is the best covering we ever used. 
Our belts are running more satisfactorily than the r pa for 
years.“ GREENSBORO GAS & ELECTRIC LIGHT 

Greensboro, = C. 


“We have used your Never Slip Pulley Covering on our dyna- 
mos and found it to be just as represented. We had great 


trouble with our belts previous to using this, but after applying 
this we have no more. Still using the same greasy belts.” 
ST. LOUIS ELECTRIC LIGHT AND POWER CO., 
Delafield, Mgr. 


“Your Never Slip Pulley Covering does the business and is all 


vou claim for it.“ 
COLFAX ELECTRIC CO., Colfax, Wash. 


“Your Never Slip Pulley Covering is giving good satisfaction. 
Send us another gallon at once 
AMERICAN ELECTRIC LIGHT CO., Kansas City, Mo. 


We have given your Never Slip Covering a thorough trial 
and we find it all that you recommend it to be.” 
PETALUMA ELECTRIC LIGHT AND POWER CO., 
Petaluma, Cal. 


“Your Never Slip Covering is the best we have ever used.” 
DENISON ELECTRIC LIGHT CO., Denison, Tex. 


“Please send us five gallons at once. It is giving good satis- 
faction.” 
PENNSYLVANIA MFG. LIGHT AND POWER CO., 
Philadelphia, Pa. f 


If you are at all bothered with slipping belts let us send you a trial on our guarantee 
“NO CURE, NO PAY.” Correspondence solicited. l 


CRESCENT CHEMICAL COMPANY, 


185 Dearborn Street, 
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Who would ride on a lumbering stage coach when he can go by the Limited? 


Of all the mediums for conveying and delivering heat through long lines of piped steam is and must 
remain supreme. Why? Because under moderate pressure it travels like lightning an 


Steam or hot water, which? 


The boiler pressure is all the Dower 85 uired to deliver steam throughout a city to heat its residences, stores, 
offices, churches and public buildings. ing could be more simple. When it reaches its destination it does 
its work, and resolves itself back to fis original element, water. This is the Holly System, The Limited, which 
reaches the end of its journey while the stage coach is lumbering its slow and laborious way along. 

Can we heat by water through long lines of pipe (the lumbering stage coach)? Yes, but at what expense? 
We must have two lines of pipe, and hot water pipes are proven short-lived. We must have large and e sive 
tanks for heating the return water. We must have pumps, and power to force hot water to the tops of nig build- 
ings. Everybody knows that it costs to pump against a head. In cities, a large portion of the buildings are 
already fitted for steam. Water heating would require refitting of these throughout, and eo per cent. more addi- 
tional radiation at increased cost. Electric heating is still in the dim future on account of its great expense. 

The electric companies know this, and to get back 85 to go per cent. of efficiency which they cannot secure 
in engine work, they are putting in the Holly System of heating, which accomplishes this object. 

We can give many references to cities and villages that have this system in practical and successful 
operation. 

Enquirers please mention this paper. 


AMERICAN DISTRICT STEAM COMPANY, 


LOCKPORT, N. Y. 
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UP TO DATE Cold Chisels Packing Tools 


Scraping Tools 


For Scraping Valves, Jour uals. 
Bearings, Etc. 


There are six scrapers, as shown in 


— a D 


E engineer knows the impor- 
tance and value of good tools around 
the engine room, and the inconvenience 
and loss of time and annoyance caused 
by the lack of them. Not the least in 
the list of engine room tools is a set of 
packing tools. 
These chisels are made from a high These tools are made from a special 


the cut, in each set. They vary in size grade crucible steel that costs twice as 
from 8 to 14 inches. By improved means much as the steel usually found’ in black- | tool steel, are warranted not to break or 


they are carefully tempered and nicely | in forging and tempering. 


polished. 


Set of 6 Scraping Tools in Oak Case, $2.25 engine 


Acknowledged the best by leading engi- 


smith shops, thus insuring 1 riers bend in removing packing from stuffing 


are ae nae up in sets o E: oe 5 flat | boxes of engines, pumps, etc. Nickle 
A narrow cape a nt, 1 ted finish 
groovin chisel for cuttin oil ways in aa 
brasses for bearings a diamond 
t and a ng tool, au table for 
Ealking seams and rivets of boilers. Set of 4 Packing Tools, . . $1.50 


neers everywhere. Set of 5 Cold Chisels, ‘ i $1.75 6 n s 7 j 2.25 


Send for Circulars. Souvenir Packing Tool with Every Order this month. Mail Orders Promptly Attended to. 


MOUND TOOL AND SCRAPER CO., 712 Howard Street, St. Louis, Mo. 
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The NATIONAL) — e 
Brak Automatic Injector.... 


Break: 
Quick to 
Restart. 
GENTLEMEN :—We deem it due to you no less than to the 

public, that we should make known our appreciation of the 
National Automatio Injector. Commencing at its price, and 
ending with its efficiency, it isin our judgment without exc ep- 
tion the best injector in the market. We run about 350 horse 
power boilers day and night, and have used many makes of 
injecters, and the above is our conviction. 

Very truly yours, 

Baltimore, Md. JOSHUA HORNER, JR., & Co. 


Is a PERFECT 
BOILER FERDER. 


Wp 


Catalogue and Prices upon application. 


WATER 


manufactured by The National Injector Co., 


Guaranteed to Give Satisfaction. 98 Woodland Avenue, Cleveland, Ohio. 
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Melk TIRES PATENT CONNECTORS AND TERMINALS. f 
FUSED WIRE, FUSED LINKS AND STRIPS. The O fi ly F 1 re 


The C. McINTIRE CO., ranklin St., Newark, N. J. Detecting Wittens wii 
T Vavue Supply House f Cables in the 


ofa 


to buyers is measured by the diversity 
and size of its stock. O 
We Q 


meet this condition and make prompt shipments. 
Inquiries relating to use and value of any article so- 
licited. Our experience is at the service 
of cus stomers. 


H. C. ROBERTS ELECTRIC SUPPLY CO, (STUDY THIS CUT.) 


831 ARCH STREET, PHILADELPHIA. MONTAUK MULTIPHASE 
WESTON STANDARD 


Portable Direct Reading 


MYST roe eee AND 
WATTMETERS. 


ALTERNATING AND DIRECT 
CURRENT CIRCUITS. 

The only standard portable in- | 
struments of the type deserving SP, 2 N 
this name. Write for Circular and ey, t MONTAUK MULTIPAASE™ CABLE, GOS — 
Price List 8 and 4. 28 N „ NEW A YCORK > 


WESTON ELECTRICAL INSTRUMENT CO., 


114-120 William St., NEWARK, N. J. awe * ty 100 BROADWAY. N AR an 
D AMERICAN ELEOTRIOI / 
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EMPIRE Electrical Instrument Co, 


654 Hudson Street, NEW YORK CITY, N. v. 


MANUFACTURERS OF 


Oltmeters, Ammeters, Ground Detectors, Ete. 


FOR BOTH DIRECT AND 
ALTERNATING CURRENTS 


INCLUDING 


We- © Nam 


7, . * * A 8 à 
| | | | SWITCH BOARD and — 
N N USA ä 


lupe @@ No aa 


1 PORTABLE TYPES, 42 


Descriptive Circular and Price List on application. 


puss "DNAN O TIMELY BOOKS. 
MECHANICAL MOVEMENTS, | LIQUID AIR 


POWERS, DEVICES, AND APPLIANCES. 
By GARDNER D. HISCOX, M. E., Author of ‘‘ Gas, Gasoline, and Oil Engines.” Large 8vo. 


Over 400 Pages. 1649 Ilhistrations, with Descriptive Text. Price, $3.00. asd The Liquefaction of Gases. 
A dictionary of Mechanical Movements, Powers, Devices, and Appliances, with 1649 

illustrations and explanatory text. This is a new work on illustrated mechanics, me- 5 By Prof. T. O°CONOR SLO ANB. 

chanical movements, devices, and appliances, covering nearly the whole range of the 865 8 Contalni 

practical and inventive field, for the use of Mechanics, Inventors, Electricians, Engi- ne of Fe W Pick, S ee Deen: sl 

neers, Draughtsmen, and all others BR 18 ony way in mechanics. Tripler. Bound in Buckram, 5 

SECTION I. MECHANICAL POWERS.—Weights, Revolution of Forces, Pressures, 
Levers, Pulleys, Tackle, etc. PRICE, $2.50. 

SECTION Il. TRANSMISSION OF POWER.—Ropes, Belts, Friction Gear, Spur, In offering this book to the public, the 
Bevel, and Screw Gear, etc. publishers feel that, as it is the only work 

SECTION III. MEASUREMENT OF POWER.—Speeu, Pressure, Weight, Numbers, on the subject, they are helping in forward- 

uantities, and ence ing the higher scientific education of the 

SECTION IV. STEAM POWER—BOILERS AND ADJUNCTS.—Engines, Valves and people. The world at large is now interest- 
Valve Gear, Parallel Motion Gear, Governors and Engine Devices, Rotary En- ed in natural science, and since its earliest 
gines Oscillating Engines. developments nothing, with the ssible ex- 

SECTION V. STEAM APPLIANCES.—Injectors, Steam Pumps, Condensers, Separators, | ception of Electricity, has excited such wide- 
Traps, and Valves. spread attention as Liquid Air. 

SECTION VI. MOTIVE POWER-—GAS AND GASOLINE ENGINES.—Valve Gear and This book contains the full theory of the 
Appliances, Connecting Rods and Heads. subject. It gives the entire history of the 

SECTION VII. HYDRAULIC POWER AND DEVICES.—Water Wheels, Turbines, Gov- liquefaction of gases, from the earliest times 
ernors, Impact Wheels, Pumps, Rotary Pumps, Siphons, Water Lifts, Ejectors, to the present, and also contains a descrip- 
Water Rams, Meters, Indicators, Pressure Regulators, Valves, Pipe Joints, Filt- tion of all the experiments that have ex- 
ers, etc. cited the wonder of audiences all over the 

SECTION VIII AIR POWER APPLIANCES.—Wind Mills, Bellows, Blowers, Air Com- country. It shows how agua air, like water, 
pressors, Compressed Air Tools, Motors, Air Water Lifts, Blow Pipes, etc. is carried hundreds of miles and is handled 

SECTION IX. ELECTRIC POWER AND CONSTRUCTION. —- Generators, Motors, Wir- in open buckets; also the Formation of frost 
ing, Controlling and Measuring, Lighting, Electric Furnaces, Fans, Search Light on bulb—Filtering liquid _air—Dewar's bulbs— 
and Electric Appliances. | Liquid_air in water—Tin made brittle as 

SECTION X. NAVIGATION AND ROADS.—Vessels, Sails, Rope Knots, Paddle gass Inala rubber made brittle—Descend- 
Wheels, Propellers, Road Scraper and Roller, Vehicles, Motor Carriages, Tri- ng cloud of vapor—A tumbler made of 
cycles, Bicycles, and Motor Adjuncts, etc. frozen _whisky— Alcohol icicle — Mercury 

SECTION XL GEARING.—Racks and Pinions, Spiral, Eluptical, and Worm Gear, Dif- frozen—Frozen mercury hammer—Liquid air 
ferential and Stop-Motion Gear, Epicyclical and Planetary Trains, Ferguson's“ as ammunition—Liquid air as basis of an ex- 
Paradox, etc. plosive— Burning electric light carbon in 

SECTION XII. MOTION AND DEVICES CONTROLLING MOTION. - Ratchets and liquid air— Burning steel n in liquid air 
Pawls, Cams, Cranks, Intermittent and Stop Motions, Wipers, Volute Cams, Va- Carbon dioxide solidified—Atmospheric air 
riable Cranks, Universal Shaft Couplings, Gyroscope, etc. liquefled—Magnetism of oxygen. 

RECTION XIII. HOROLOGICAL.—Clock and Watch Movements and Devices. t tells what may be expected from liquid 

SECTION XIV. MINING.—Quarrying, Ventilation, Hoisting, Conveying, Pulverizing, air in the near future. It gives the history 
Separating, Roasting. Excavating, and Dredging. aa and biography of the subject from earliest 

SECTION XV. MILL AND FACTORY APPLIANCES.—Hangers, Shaft Bearings, times. 
Ball Bearings, Steps, Couplings, Universal and Flexible Couplings, Clutches, Speed This is not only a work of scientific inter- 
Gears, Shop Tools, Screw Threads, Hoists ,Machines, Textile Appliances, etc. est and authority, but is intended for the 

SECTION XVI. CONSTRUCTION AND DEVICES Mine Testing, Stump and Pile general reader, being written in a popular 
Pulling, Tackle Hooks, Pile Driving, Dumping Cars, Stone Grips, Derricks, Con- style, and will be easily understoo by 
veyor, Timber Splicing, Roof and Bridge Trusses, Suspension Bridges. everyone. 

SECTION XVII. DRAUGUTINS FVV Rules, Curve Delineators, Tram- PRESS NOTICES. 
mels, Ellipsographs, Pantographs, etc. . 

SECTION XVIII MISCELLANEOUS DEVICES. Animal Power, Sheep Shears, TT 
Movements and Devices, Elevators, Cranes, Sewing, Typewriting, and Printing eee anal tects e ha h e tde 
Machines, Railway Devices, Trucks, Brakes, Turntables, Locomotives, Gas, Gas with great ability.— Scientific Am PACAR: o! gases 


Furnaces, Acetylene Generators, Gasoline Mantle Lamps, Fire Arms, etc. 
., Copies of either book sent postpaid on receipt of price, or special circular sent on request. 4T Our 96 page catalogue. embracing books on every 
practical subject sent freeto any address on request. NORMAN H. HENLEY & Co., Publishers, 132 Nassau Street, New York, 
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OUR — 


Switchboard 
Instruments 


up-to-pate Flectrica| vr-to-pate 
Gas Lighting. 


THE PARKE CONCEALED AUTOMATIC 
(for can le burner), marks the most prominent 
advance that has been made in electrical gas light- 


ing for years. It is thoroughly reliable and å BN. rar noeron ELECTRICAL INSTRUMENT ce 2 Unsurpassed in 

requires no alteration in the candſe fixture. Adi E 

to these considerations that of price, and its merits n — 

are unchallenged. QUALITY and 
We make and carry in stock all varieties RELIABILITY. 


of Electrical Gas Lighting Burners, and 
are headquarters for both Pendant and 
Au'omatic Attachments for lighting In- 


candescent Gas Lamps and Acetylene Gas The Norton Electrical Instrument Co., 


WRITE FOR QUOTATIONS. 


Burners. 
Write for our prices before MAIN OFFICE AND FACTORY: 
placing your orders. 3 
Automatic Candle Burner. JOHN Y P ARKE & CO Philadelphia, MANCHESTER, CONN., U. S. A. 
(Gencealed Automatic ) á °? PENNA. Mention AMERICAN ELECTRICIAN. 


Perfection 
Dynamo Brushes... 


For all types of machines using Woven 


COMPLETE LIST-—SUBJECT TO DISCOUNT. Wire or Leaf Brushes. Compare our 
List with those of 


other makes. 


WIDTH IN INCHES... TYPE D. 


Thickness 

in Inches. 

Length in 
Inches 


3% „ „ „„ 1 1,6 1 15-160 136 17-160 134.| 15¢-| 134 118-166 1% 2 Write for dis- 
48.3826 .40/$ 4808 503 54 588 6283 6606 I [ee eee elec eee counts on orders of 
6 } 6| 86 44 50 52 56 60 64 .70/$ 76 803 84% 0% 6501.02 31.0851. 1281.16 
6 | 40 44 460.52 580 64 72 BA .92| 1.00] 1.08] 1.12] 1.16] 1.24 single sets or in 
240 7| 44] 46 480 53. 60 64 76 B 92] .96| 1.00| 1.08| 1 16|. 1.20| 1 24| 1.82 tee CORA 
8| .55| 480 580 60 680 70 .82 00 1.04] 1.08] 1.12] 1. 20 1.28] 1.36] 1.44 1.62 Quantity. Order 
6| 45 46 48 544 60 .66| 80 ; .92| .96| 1.00] 1.04| 1.12| 1.24| 1.28| 1.82 and compare 
„41 7480 51 54 55| (68 74 86 92 96 1.00] 1.04 1.12 1.24] 1.28] 1.821 1.40 pa 
8 555 56 60 64 74 .85| .98 : 1.12} 1. 160 1.20) 1.32 1.40] 1.44] 1.52] 1.60 ESULTS 
7| 50 52 .64] 79 92 88 1.06 160 1.20] 1.24! 1.82] 1 44 1.52] 1.600 1.64 1.76 R ° 
16 8| 560 60 75 90 1.05] 1.06] 1.20 1.32] 1.360 1.44] 1.52] 1.64 1.76] 1.80 1.88] 2.00 
10 | 70 75 95 1.12] 1.31 1.32 1.41 1.64 1.72 1.80 1.88 2.03) 2.19] 2.26 2.84 2.50 41 styl d 
7| .60| 63] 72 95 1.10] 1.26 1.30 1.36 1.44 1.52 1.56 1.12 ve 1.93 1.96 2.12 | Styles an 
8| 70 72 84 1.08] 1.26] 1. 44 1.48! 1.52 1.56] 1.64] 1.72] 1.80 1. 120 2.16] 2.24] 2. ; i 
* 10 | 84] 990 1:08] 1.23] 1.44 1.65] 1.70 1.88 1.97 2.06 2.16 2.25 2.45 2.68 2.72 2.81, 3.00 26s made for im 
780 .74| 921 00| 1.28] 1.35 1 38 1.52} 1.60) 1.88 1.76 1.84) 1.96 2.12 2.24] 2.28] 2.44 mediate delivery. 
71638] 79 .84| 96 1.160 1.35 1.54] 1.58; 1.76] 1.84] 1.92] 2.00 2.12 2.28] 2.44 2.56] 2.64] 2.80 
10980 1.05] 1.20! 1.44] 1.68! 1.92] 1.95 2. 20 2.20] 2.40 2.52] 2.63 2.84 3 06 3.171 83.281 3.50 f 
7 | 72 .84| .96| 1.16| 1.35| 1.54] 1.58| 1.76| 1.84| 1.92| 2 00| 2.12] 2.28) 2.45| 2.54| 2.63] 2.80 Sizes not listed 
3 8 | .90| .96| 1.10| 1.82] 1.54 1.76| 1.80| 2.00| 2.12) 2.20| 2.32 2.40| 2.60| 2.80| 2.90| 3.00| 8.20 481 d 
10 | 1.18} 1.20| 1.38| 1.65| 1.92! 2.20| 2.25| 2.50| 2.63] 2.75| 2.88| 3.00| 3.25| 3. 50 3.63| 3.75| 4.00 made to order 
299 1.950 1.20) 1.44| 1.68| 1.75| 1.94| 2.19| 2.80) 2.40 2.49) 2.63| 2.85| 3.06| 3.18| 3.28| 3.50 42 proportion- 
54 3 | 8 | 1.12} 1.20| 1.38| 1.65| 1.92| 2.00| 2.25| 2 50| 2 62| 2 75| 2.8%! 3.00 3.25| 8.50| 3 64 3 75| 4.00 
10 | 1.40! 1 50| 1.72| 2.06! 2.40| 2.50 2.82! 3 13| 8 28 3.44 8 60| 3 75 4.06! 4.84! 4.54 4.70| 5.00 ate prices. 


OHIO ELECTRIC SPECIALTY MFG. CO., Troy, Ohio, U.S. A. 


BUY THE GENUINE. 
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CE 


HART SWITCHES tHe BEST 


Nos. 22, 32 and 42. 
10 Amp. D. P. 20 Amp. D. P. 
35 Amp. D. P. 


ELIE ELITR OO TOTO OTTO TOO NENET 


# 


No. 25. 10. Amp. Sectional Lighting. 


Snap Flush Switch. lock Flush Switch No. 1 C. Hart H. & H. Push Flush. 


Hart Switches are carried in stock by all Electrical Supply Houses. 
Our Illustrated Catalogue will be mailed free on application.. . . 


THE HART & HECGEMAN MFC. Co., 


52 HIGH STREET, HARTFORD, CONN. 
Chicago, Monadnock Block. New Vork, Mail and Express Building. 


Se Se ee PED e EAD PAD ERD CARED EA CED 8 EAD ORD EAD CP OREM 


5 
sl 
ki 
ki 
3 
sl 
ki 
ki 
ki 
ki 
ki 
ki 
ki 
ki 
ki 
3 
gh 
ki 
3 
| 
| 
ki 
: 
3 


Juns, 1899. AMERICAN ELECTRICIAN 81 


DISTRIBUTING, 
MAIN, 
» JUNCTION, 


TEE 


20 


Dennert 


P 


AMER. ELEC 
200 AMPERE 3-WIRE DISTRIBUTING BOX. 


OUTLET, 
SWITCH and 
CUTOUT 


PANEL BOARDS, SWITCHBOARDS, SWITCHES. | 
N 


The Bossert Electric Construction 00. 


NEW VoRK R. B. Corey, Havemeyer Bidg. ” OFFICE AND WORKS: 
BOSTON-—F. B. SmitH, 170 Summer St. 
PHILADELPHIA-—L. Bancrort MELLOR, 119 S. 4th St. | UTICA $ N 0 Y. 


$4-4-4-444444444444444444444 
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Automatic .& 


TIME SWITCHES 


ALTERNATING OR DIRECT CURRENT, 
| TWO OR THREE POLE. 


COMPACT, 
RELIABLE. 
ACCURATE 


* ys 


8 Day Clock 
Especially 
adapted to the 
needs of 

Lighting 


| ‘CLEVE A Ricco. : 
d LAND ELECTRIC co, Companies. 


THE CLEVELAND ELECTRIC C0. 


14-16 Middle Street, 


CLEVELAND, O., 
U. S. A. 


We also manufacture — 


HIGH TENSION SERIES ARC CUT- OUTS. 


WRITE FOR PARTICULARS AND PRICES. | 


89 : BELL 


No. 6, or COMBINATION TORCH 


In the No. 6 we offer the trade a first-class 
torch that will enable the user to do any work 
that can be accomplished with a round-burmer 
torch, and in addition it will quickly heat solder- 
ing coppers -an advantage that will be appre- 
ciated by the users of torches who use soldering 
coppers. Jobbers sell them at factory price, or 
will be shipped direct on receipt of price. 


CLAYTON & LAMBERT MFG. CO., 
Ypsilanti, Mich. 


CAST BELL- 
METAL : 


jE f BELL POINTS: 


„ PIVOTED ARMATURE - DOUBLE ADJUST 

. (MENT BINDING & 1 POSTS: GONG 
CANNOT 189 Double 

IRON BOX BELL 10 Adjustment 


Patent Non-Turning Binding and Adjusting Posts 


2 BEU HUEBEL & MANGER SSt ivy: E 


Price, $3.00 net. 


Our New Type 


JUNCTION BOXES 


Important Trade Intormation. 


Our New Type Junztion are of interest to 
everyone who has to do with electric lighting, 
because they excel in being easy to install, 
and safe and convenient to use. 

They are of very substantial construction, 
and the finish of all parts is the finest that 
can be made. 

Why not get the best when they cost no 
more than others? A great many people 
are finding this out, and it will pay you to 
write us concerning your wants. 


Johnson d Morton 


37 Catherine Street, 
Utica, =- =- N. V. 


t The Two Interior 


CONDUITS 


are 


A Cold Drawn, Mild Steel, Enameled Pipe 


; f 
i i 
: i 
: 
+ 
; ; 
EO : 
Known as , 
1 | F 
; 
i : 
i | 
i i 
* f 
; i 


Flexible Conduit. 


AMERICAN CIRCULAR LOOM COMPANY, 


9 Greenwich street. CHELSEA, MASS., U. S. A. 
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FIRE ALARM CABLES, 


Insulated Wire 
and Cables... 


For Aerial, Submarine 
and Underground Use. 


Concentric and Duplex Wires 


of Every Description. 


æ æ Mining Machine Cables. * 


TELEPHONE AnD 


r a a Specialty. « pe era 
INSULATED WIRE Co. NINA 
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oO 


The Improved WARREN 


ALTERNATOR 


„Tho Perfection of Dynamo Building.” 


Investment stops with the purchase price, because the 
machine needs no attention and requires no repairs. =| 


NINANA 


No Moving Wire. No Commutator. No Brushes. 


WARREN ELECTRIC MANUFACTURING CO.,, 
SANDUSKY, OHIO. 


1324 MARQUETTE BUILDING RUMSEY ELECTRICAL MFQ'RS CO. C. W. HOBSON. ope patos SUPPLY co. 
CHICAGO. 1217 FIiLBRAT ST., PHILADELPHIA. WACO, TEXAS. T. LOU 


O0000000000000020000000000000000000000 
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SMALL. 


MULTIPOLAR GENERATORS : 


FOR DIRECT CONNECTION TO ENCINES. 


The type G frame as used for our smaller standard generators has also been adopted for 
direct connection to engines as shown in the accompanying illustration. The octagonal frame is 
used and supported from the engine bed by lugs on its side. 

The armature is mounted on a shaft, on the end of which is forced a flange coupling, con- 
necting it rigidly to the engine shaft. An out-board bearing, which also supports the rocker 
arm, is usually supplied by the engine builder. 


TYPE G % D. c. GENERATOR AND ENGINE, 


These small direct-connected sets occupy little space and run at so slow a speed that they are 
practically noiseless, and are being used largely throughout the country for electric lighting on 
Steamboats, Railroad Trains, and in other placeswhere a small, compact plant is desired. 


Send Your Specifications or Write for Particulars to the Company or Any of Its Representatives. 


THE EDDY ELECTRIC MFG. GO., Wk com, v. s. A 


New York Office, Sinze: Building, 149 Liberty Street. Chicago Office, Marquette Building. 
Cable Address: Dynamo, Windsor. A. B. C. Code, Fourth London Edition, Manufacturers’ Export Code. 
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CONSULTING ENGINEERS. 
YAN & HUMPHREY, P7 


MECHANICAL and ELECTRICAL ENGINEERS. 


Consultations, R Estimat Plans, Specifications, Superintendence, 
Tests, ng. Designs of Central Stations a 8 8 


706, 707, 708 Lincoln Trust Building. ST. LOUIS. 


Wu. H. BRYAN, M. nd 
UMPEHEREY, NM. 6. 


CONSULTING ENGINEERS. 
PARKE, RODERICK J., 


CONSULTING ELECTRICAL ENGINEER, 


Munici ectric hting. Commercial Power Installations. Estimates 
* 33 Advice, Valuations, Superintendence, 


310 TEMPLE BUILDING, TORONTO, ONT., CANADA 


GEER, HERBERT G., M. E., A. S. M. E. 


Consulting Electrical Engineer and Steam Expert. 


Designs of Electric Light and Power Plants for Offices and Public Build- 
ings, Factories and r TE Ai Expert tests of Engines, Boilers and 
Machinery. 17 EQUITABLE BUILDING. BALTIMORE. 

YE a E ... ͤ . E E ES 


HANCHETT, GEORGE T., 


ELECTRICAL AND MECHANICAL ENGINEER. 


Electrical and mechanical machine design. Inventiens devel and com- 
mercialized. Models constructed under persona! su on. Plans, tests, 
expert opinions. Calibration and standardization of instruments. 


123 LIBERTY STREET, NEW YORE CITY, 


PELTON ENGINEERING CO.,—Cieveland, 0. 
CONSULTING DESIGNING 
CONTRACTING TESTING 


Manufacturers’ Agents for MACHINERY AND STATION SUPPLIES. 


RECKENZAUN » FRED’K, 
CONSULTING AND CONTRACTING ELECTRICAL 
ENGINEER. 


Srecutty: STORAGE BATTERY WORK. 


44 PINE STREET, NEW YORK, 


OSTERBERG & SUTTON, u Suron E E. 


CONSULTING ENGINEERS and ELECTRICAL W i Pe RHEOSTATS 
EXPERTS, BRUSHES 
INSTRUMENTS. 


Power Transmission, Lighting and Railway Work. 
Tut. 732 BROAD. BOWLING GREEN BLDG., 11 BROADWAY, N. v. 


CENTRAL TELEPHONE AND ELECTRIC CO., 


909 Market Street, St. Louis. Mo. 
WE MANUFACTURE AND DEAL IN EVERYTHING USED WITH TELEPHONES 


Our Catalogue Will Interest You—lIt is Free for the Asking, 


CHARLES WIRT & CO., 1028 Filbert, Philadelphia 


Our friends and patrons are daily writing 
us words of commendation regarding our 
long distance telephone. This has not sur- 
prised us, for a phone having as its com- 
ponent parts: 

Ist—A POWERFUL Generator; 

2d—A PERFECT Ringer: 

3d—A PEERLESS Receiver ; 

4th -A PHENOMENAL Transmitter ; 


and as a whole 
A PLEASING Appearance 


could not fail of being well received by 
telephone users. 


Place a trial order with us—our phones are our salesmen. 


THE WILLIAMS ELECTRIC CO. 


CLEVELAND, OHIO. 
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TELEPHONES 


AND SUPPLIES. 


10 REASONS why we can Sell Good Goods at a Low Price: 


Only one officer of Company draws a salary. Our expenses are light. We 
discount our bills. We manufacture from raw material. Employ no traveling 
agents. Make no expensive catalogues. Make no bad accounts. In a fire- 
proof building—Insurance low. Lowrent. Close attention to business. 


We now have over 800 Independent Telephone Exchanges, with open accounts on our 
books, who buy all their Telephones and Supplies from us. 


rF=- Pam A 
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Bridging Telephones, Series Telephones, Exchange Telephones, Interior Telephones, 
Desk Telephones, Transmitters, Receivers, Brackets, Glass Insulators, Iron Wire, 
Copper Wire, Annunciator Wire, Batteries (Dry or Wet), Backboards, Lever Hooks, 
Everything that is used for Installing Telephones, including Switchboards, at Wholesale 
Prices to the Trade. 


SEND FOR OUR NEW ILLUSTRATED CATALOGUE. 


FARR TELEPHONE AND CONSTRUCTION SUPPLY CO. 


. 357 Dearborn Street, CHICAGO. 


[VoL. XI. No. 6. 


i 


PATENT APPLIED FOR. 


e . 
* A 


LINE CB BATTER 


telephones and switchboards. \ 
The most simple and =: States upon receipt of 20c. 
ever devised for interior: 
vices, as well as many others. 
MERIDEN, CONN. 
211-213 Ranuolph St., Chicago. 
adapted to meet all re- 
MANUFACTURERS EXCLUSIVELY OF 

struments for later com- ( 


o AMERICAN ELECTRICIAN 
Automatic Lightning & Sneak 
: communicating The only device which can : m 
5 : J phone be depended upon to ae = 
f . — — 
Ml efficient instrument: Send for our Catalogue 
i No. 5, describing these de- 
work. s 
Í tho Connecticut Telephone & Electric Co. 
WE STRIGTLY GUARANTEE) NM 
i E SA Main Office and Factory: 
, all our goods; they are 1M N New York Office and Factory: 
> quirements. 1 5 0 101 Beekman St. 
rameststorletercom: (x Intercommunicating Telephones 


* . 
municating sy Be And all interior systems for Business 
OUR GRANULAR \° -. Se Establishments, Banks, Factories, 
$ “a Residences, etc. 
TRANSMITTER : 


Are you usiog our telephones? Have 
you received our circulars and prices? 


Improvements lately introduced : 
ist. All interior parts polished and nickel 


(Pat. June 14, 1898) used with all our instru- ` 
ments. Thoroughly „„ shipping. 


SUPPLIES, 


Sold separately for any system. 
REPAIRING, 


TE LEP H ON RE-EQUIPPING. 


| Bt 7 Send for Illustrated "98 Catalogue. 
5 cCorresposdence Selictted. Discount to the Trade. 


THE RELIABLE ELECTRIC MFG. 60., 


86 FOSTER STREET, 
WOROESTER, MASS. 


American 


lated. 2d. No parts of the instruments are 
In electrical connection with outside case. 
3d. Improved transmitter. Panes improve- 
ments over our well-known No. 119 are: 

Ist. The instruments are entirely 
metal. 2d. Handsome and symmetri- 
cal design. 3d. All interior parts pol- 
ished and nickel plated. 4th. Ease in 
ig i connecting to m res. 

These instruments can be safely 
guaranteed to last without repairs or 


ee = attention for 10 to 20 years. Do you 

| ee know any 1 

one in whic 8 is possible r 

Our Portable Desk Telphone. lephones are in operation from Maine 
No. 121. to California. $ 


Telephones and 


P. C. BURNS 


Electric Switchboards 


Pres‘deat. 
THAT NEVER FALL DOWN, 
Telephone enn: NOORE 
C Guaranteed Indefinitely. 
O. CHICAGO, U. S. A. 


Central Energy Telephone System; all parts 
subject to wear at central. Nothing 
at subscriber's station to get 
out of repair. 


THE STROMBERG-CARLSON — 
"aasa TELEPHONE MFG. CO. 


Transmitters 0 
and Receivers 


THAT HAVE NO EQUAL. 


This company has manufactured for 
the independent field during the past 
oa gan more Telephones and Switch- 
boards than ALL OTHER COMP AN- 
IES COMBINED. 


WHY ? 


Buy apparatus from Re- 
sponsible Concerns., 
Beware of institutions » ho 
are constantly having in- 
ternal dissensions and fin- 
ancial troubles 

Do not be fooled by self- 
praised institutionsa sec- 


ond time. 
, GB THE RECORDS. 


AMERICAN ELECTRIC TELEPHONE 60. 


171-173 S. Canal St., Chicago, Ill. 


See Our Exhibit, Paris Exposition, 1900. 
Modal awarded, Cotton States Exposition, 
Atlanta, Ga., 1898. 
Medal Awarded, Tennessee Centennial 
Nashville, Tenn., 1897. 
Medal Awarded, International Exposition 
Omaha, 1898. 


Toll Line Equipment a 
Specialty. 
WORK ANY DISTANCE. 
Repeating Coils, 
Lightning Arresters, 
Etc., Etc. 


Telephone. 
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DYNAMOS, JENNEY ELECTRIC MFG. CO. 


Main Office and Works: 
MOTORS. INDIANAPOLIS, IND., U. S. A. 


WRITE FOR BULLETIN 187. 


JENNE 


.. 9 .. 
Dynamos Motors 
for for 


Power distribution 
in factories. 
Direct connection to 


Newspaper and 


Electric Lighting, 


Street Ratlway Ser- 
vice, 


Central Station 


ee 0b Presses. 
Power Circuits, 7 e 
Transmission Plants = Traveling Cranes 
F. i 5 3 Elevators, 
Electroplating, Hoists, 
Electrotyping, Launches 
And all other classes of 
Etc., etc., etc. work requiring power. 
rer 6 rrr 


30 K. W. SLOW SPBED GENERATOR. 
The Columbian Exposition Award was made on the points of 


DESIGN, HEFICIBNCY AND WORKMANSHIP. 


Tk TRIUMPH ELECTRIC CO. 


PRINCIPAL OFFICE AND FACTORY, 


CINCINNATI, OHIO. 


MANUFACTURERS 
oF 
ALL KINDS 


or 


SLOW 


AND 


MODERATE 
SPERD 
BELTED 


Ret CONNECTED 


DIRECT CONNECTED. " BELTED. 


GENGRATORS AND MOTORS. 3 


Special Motors for direct connection te all kinds of Machine Tools, Printing Presses, 
N OT E Line Shafts, Ete. For equipping Mill and Factories. Made to operate at any speed 
to accommodate the speed of the machine to be driven. 


J. HOLT GATES anp CO., WRITE FOR 
CHICAGO OFFICE 1° sasse otne | == 


|| 
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SANGAMO ELECTRIC COMPANY 


Rad’ ad 
No Brushes. Dust-Proof. 
No Commutator. Slow Speed. 


No Multiplier. Direct Reading. 


one —— — — . et el 


* P% 


AJER EL EC, 


ane’ 


TERNATING 
A Correct Meter, Electrically and Mechanically. 
a on Inductive and Non-Inductive Loads. 


Built for Any Capacity and Voltage. 
æm CORRESPONDENCE SOLICITED. 


ANEAN ELECTRIC COMPANY 


SPRINGFIELD, ILL.. U. S. A. 
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JANTZ & LEIST ELECTRIC Co, 


MANUFACTURERS OF HIGH-GRADE 


Multipolar Motors 
and Dynamos 


ELECTROTYPERS’ MOTOR GEN ERATOR. 
Shells. oo inch thick in 45 minutes. Designed for rapid work. Fair shells are made in from 30 to 40 minutes. 


BELTED DVNA MOS FOR ELECTROTYPERS AND PLATERS 


(from 1 to 6 Volts and from 200 to 5,000 Amperes). 


— e Ss hs 


— —— — 


MOTORS DESIGNED FOR DIRECT CONNECTION TO ALI. KINDS OF MACHINERY. 


Rian Sizes from 3 to 75 K. W. 110, 220 and 500 Volts. 
222 E. Ninth Street, CINCINNATI, OHIO, U. S. A. 
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A Machine Without a Fault 


THE C & C TYPE “M-P” 
GENERATOR OR MOTOR 


e . À T on ee : aF N . 
"EE waa. i as s i 
ee > * p ' jf 
— ° 
SERA RA eI — * — uh: 3 


BUILTMBY 


THE C & C ELECTRIC COMPANY, 


Main Offices, 143 Liberty Street, New York. 
Works, GARWOOD, N. J. 


4. SALES OFFICES—Boston, 19 High Street; Philadelphia, 45 North 7th Street; CHICAGO, Monadnock Block: 
LONDON, 47 Victoria Street, Westminster. 
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$ COMMERCIAL IRON-CLAD, TYPE R, MODERATE 

55 AND SLOW SPEED MOTORS. 

, T HESE motors embody the latest and best construction. Are liberally , 
— = 
z proportioned and perfect in operation, as well as the handsomest 5 
2 machine on the market. They are equally adapted for floor or ceiling, 8 
2 = 

| 8 and are THE ONLY motors that can be suspended and yet give free use 8 
UO © 


of the belt-tightening device without bolts or screws to loosen first. 
They are specially adapted for elevator service with our reversing con- 


troller, and when so used occupy no floor space whatever. « 


Descriptive Commercial Electric Company, 
8 INDIANAPOLIS, INDIANA. 
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A PEW SF OUR 
CUSTOMERS : 


ba — e Washing - 
on, D 

Navy Tard. Washin D.C. 
Long Island a 
Crescent Shipyard, Miliza- 


Boe " Stora ge Battery 


Hon. Peat eo Downing 
Building, . Y. 
— Rallroad Com- 


Geo. Laid Todt, Waldorf Hotel, 
New Y 

Stiepel. Rooper & Co., Chicago. 
Lieder- Krans Club, New York 

U. 8. Arsenal, Waterviiet, 
New York. 

Peter Widener, Philadelphia. 

Lord & Taylor, New York. 


Lighthouse Board, U. 8. Gov- 
ernment, 

Columbia College, New Yor 

Harrison Building, Philadel 
phia, 


Do purchasers such as 


the above buy witheat 
discrimination ? 


J$ 


($ 
These Machines embody the iatest | TROY, N. I. 
eren bete. Che S. G. Bernard Co., V. . K. 


TELEPHONE MEN... 


will be glad to know that a COMPREHENSIVE TREATISE ON TELEPHONY from the American 
standpoint has at last been produced. 


AMERICAN TELEPHONE PRACTICE 
BY KEMPSTEK B. MILLER, H. E. 
$2 00 Ís now in press and will be ready for distribution in : short time. $2 00 


This work will form a large octavo volume, and include all of the matter printed 
during the last two years in the AMERICAN ELECTRICIAN under the same title, re- 
vised and brought strictly UP TO DATE, together with a still larger amount of additional 
matter never before published. 


It will cover the PRACTICAL FEATURES OF TELEPHONE WORK, with an attention to 
detail not found in any other book. 

Mr. Miller's experience as telephone expert in the United States Patent Office, and his 1 
quent experience as chief electrician and superintendent of one of the largest telephone manufactur- 
ing dead sepa this country, has enabled him to write on the subject from its practical as well as 
ts theoretical side. 


AMERICAN . ELECTRICIAN +- 2 HEN re 
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~ STURTEVANT 
GENERATING SETS, 


1% to 100 K. W. 
8 Styles. 50 Size. 


Enclosed Electric Motors, 


SIZES 1-6 to 20 H. P. 


STURTEVANT paf 
Electric wo eee ALP 
Propeller — . 


Standard Tlotors 
and Generators 
1 to 100 K. W. 


Special 8 Pole 
Slow Speed Motors 
for Direct 
Connected Work. 


BF. STURTEVANT 60. 


BOSTON. NEW YORK. 
PHILADELPHIA. 
CHICAGO. LONDON, ENG. 
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ARE YOU LOOKING FOR A | 
DYNAMO or MOTOR 


you can depend on? We have them and guarantee the Dynam 
and Motors we have to be first-class in every ; ade ot the 
best materials, perfectly balanced and smooth running, requirin 
little attention when in operation and easy to keep in repair ( 
sr are interchangeable), and we will exchange FREE OF 
HARGE any part found defective in material or workmanship 


within one year from date of sale. 


Henry F. Freed, 


Commonwealth Supply and Repair Company. 
areires Local and Long Distance Telephone. 


103 Calder Street, HARRISBURG, PA. 


i G. & E. 
Boring Machine 


tor Electricians. 


A GREAT LABOR SAVER. 


Saves at least 50 per cent. labor in boring 
holes; wires can be pulled through many 
holes; it saves wire; it saves the insulation. 
You need no stepladder for boring holes. 
If you want to control the wiring in your 
town, write for prices, etc., to the 


G. & E. Electric Ce. 


BINGHAMTON, N. Y. 


Back Numbers Wanted 


We desire to obtain the following back numbers of the 
AMERICAN ELECTRICIAN. In exchange for such clean 
copies as may be sent us we will extend your subscription 
the number of months specified in the following list. 
The postage must be prepaid (at the rate of one cent for 
each four ounces). 


May, 1896. 2 months’ subsoriptlon. 
June, E a? i 
August, E EE 2 u 46 
January, 1897............ s s“ ti 
February, M a Eaa 1 # "i 
March, e 1 * as 
April, „ 1 * os 
JANUARY, 1898............ i; * 64 
February, W 10 = 
March, ee Ge E ET E ; =. = 
April, ö I “ my 
August, . p ne 
September as ee ee 2 * “= 


If you have any of the above copies which you do not 
wish to keep, and will forward them to us with a letter 
informing us that you have sent them, we will send you a 
receipt and extend your subscription the correct number 
of months. Be sure to put your name on the package 
containing the papers. 


AMERICAN ELECTRICIAN CO. 


Havemeyer Building, New York, N. Y. 


AMERICAN ELECTRICIAN 


[Vol. XI. No. 6. 


C and H RHEOSTATS 
Are the Standard of Excellence. 


THE CUTLER HAMMER MFG. CO., 


76-82 W. Jackson Block, Chicago, Ill, 
The Largest Exclusive Manufacturers of Rheostats in the World 
PALMER STATIgNARY AND 
Gasoline Engines and Launches, 


Motor Wagons, 


Engines, 
Engine Castings, 


Pumping Engines. 
Send for Catalogue. 


O PALMERTBRDS, "uate": 
LABOR-SAVING 


PUNCHING 
SHEARING 


MACHINERY 


OF EVERY DESCRIPTION. 


Manufactured by 


> The Long & AllstatterCo. 


HAMILTON, OHIO, U.S. A. (4) 


ID you SEE our advertisement in last 
D month’s issue? Did you notice the 
low prices? We are selling at the same prices 
yet. Send for our catalogue and discounts to 


the trade. Pe 


Mueller Electric Company, 


713-715 Barling Street, Chicago. 
J$ vt 


P. S.—Are you interested in Cameras? There is big profit in hand- 
ling them. We sell them to dealers at dealers prices. Want 
a Catalogue ? 


HIGH TENSION ELECTRIC STORIE CO. 


1215-1217 FILBERT ST., PHILADELPHIA, - 
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. Cures Electrical 
Burns Quickly. 


NO ELECTRICI AN can possibly afford to be without Vitogen for a single day. You don't 
know when the burn is coming, but you do know that with 
Vitogen you can prevent serious complications from developing. Vitogen will do more than this, it will effect 


arapidcure. Write for our free book ‘‘ Vitogen in Practice’’ (52 pages), and see what it did for Dr. Weathers. 
Sold by all Druggists or mailed on receipt of price: 2 oz., 50c.; 4 oz., $1.00. Canadian Price, 2 oz., 60c.; 4 oz., $1.20. 


THE G. F. HARVEY CO., Manufacturing Chemists, Saratoga Springs, N. V., U. S. A. 
Canadian Branch, MILLE, ROCHES, Ontario. KEZAR & BENNETT, Agents. 


Rawhide Pinions for Eiectric Motors 
A SPECIALTY. 
RAWHIDE DYNAMO BELTING 


Greatest Adhesive Qualities. A Non-Conductor of Electricity. 
auses Less Friction than F other Belt. 


THE CHICAGO RAWHIDE MANUFACTURING CO. 


The Only Manufacturers In the Country. 
LACE LEATHER ROPE This Belting and Lace Leather is 


not affected by steam or dampness; 
and OTHER RAWHIDE „mua. never becom RA hard; is stronger, 
more durable ‘aed the most Sonn- 
GOODS ical Belting made. The Rawhide 
OF ALL KINDS Rope for Round penas 3 
BY KRUEBEGER’S PATENT sion is superior to all others .. 


75 OHIO STREET, CHIOAGO, ILE 
Branch Howse, 105 and 1% High St.. Boston, Mass. i 


Melntire's Patent Connectors and Terminals. 


FUSED WIRE, FUSED LINKS AND STRIPS. 


Special Connectors for Drawn Copper Wire, all Sizes. Sleeves, Ells, Tees, for Stranded and Solid Cables, for under- 
ground Construction. 


THE C. McINTIRE CO. - 13 and 15 Franklin Street, Newark, N. . 


The BEST is ALWAYS the 8 Use Gold Medal Commutator Compound 


The oldest, best and cheapest compound 
manufactured. It saves your commutator, 


Absolutely prevents s g and cutting of the comme: 
tater; Never guts the bras es. 


Price, 84.20 per desen sticks. 
Send for Free Sample and Circulars. 


LE VALLEY VITAE CARBON BRUSH COO., Sele Manufacturers, 39 & 41 Cortlandt Street, New York. N. v. 


SAVE YOUR CGOMMUTATORS - 
sy usina THE Le Valley Vitae Carben Brush. 


Endorsed by the foremost Electrical Companies and Street Railroads as the best Brush in the market. 
We Guarantee it to be the only absolutely F Non - Cutting. 


Non-Sparking 
Prolongs the life of the Commutator many vears. A trial will convinee you of its merits. 
Send for Catalogues, Testimonials LE VALLEY VITAE CARBON BRUSH co. 
and Price List. ` 39 & 41 Cortiandt Street, New York, U.S.A. 
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Endorsed by Board of Fire 
Underwriters. 


0 
SUPERIOR TO 9 V 
COTTON WASTE. < 


Safe, Ft * 
Durable, * ° 

and aot AMERICAN 
Cheaper. ° we SILK MFG. cu. 


e 


0 
0 0 e? 
J 
E 0 
0 
e 
0 


e 
* <€ ° 
Endorsed at the recent 
e meeting of N. E. Cotton Mfrs. 


311 Walnut St., 
Philadelphia, Pa, 


WHEN WRITING TO ADVERTISERS 
PLEASE MENTION THE 
AMERICAN ELECTRICIAN. 


Hints on Amalgamation 
AND THE 


General Care of Gold Mills. 


By W. J. ADAMS. 
ILLUSTRATED. 


A Practical Book for Practical Men. 


SHOULD BR IN THE HANDS OF EVERY 
MINING MAN AND METALLURGIST. 

All previous works on gold metallurgy have 
devoted most attention to the theorie 
mechanics, chemistry and history of gol 
milling. This book tells 

WHAT TO DO AND HOW TO DO IT. 

It is not based on laboratory tests, but on 
the Practical Results obtained by the author 
in an experience of over Twenty Years, and 
tells how best to employ that which isalready 
for use, not in any one locality, but all over 
the world. 

The articles from which this book is com- 
piled first appeared in our columns where they 
secured widespread interest. We have under- 
taken its publication at the suggestion of 
prominent men in the mining world who 
wished to have tbe valuable information 
therein contained in more permanent form. 

CLOTH BOUND, $1.50. 


Modern Machinery Publishing Co., 
218 LA SALLE STREET, 
CHICAQO. u. 8. A. 


ANOTHER ‘HINT ON AMALGAMATION.” T 
Mr, Mine Manager:—You are interested in hav- 
ing modern machinery throughout your plant; so 
are we, Let us amalgamate; you furnish the 
dollarjand we'll furnish the Modera Machinery, 


A Full of Life and Even Temper! N 


© SMALL 


SPRINGS 


Of every description made by 


The Wallace Barnes Co. 
BRISTOL, CONN., U.S.A. 
ESTABLISHED 1857. 

FLAT OR ROUND WIRE, Steel or Brass. NA 

A complete assortment of high-grade COLD E 

ROLLED STEEL kept in stock, .008 to .049 n 

in, thickness, Springs enameled or plated. > 

Tempering done at short notice. Ribbon steel SN 

Send samples and write for » | 
d 


— 
* 

* 60 

a ia 

< A 

— 


made to order. 
quotations, a 


. 


“ Don’t Come Back. 


Always give satisfaction even to the most dis- 
criminating buyer. They are complete screw- 
cutting engine lathes with automatic cross-feed 
R with either plain or compound rest, U. S. Stand- 
ard, Whitworth or Metric lead screws, foot 
power or countershaft, 9 and 11-inch swing. 
Suitable for electrical and bicycle work, tool 
makers and gunsmiths, technical schools and 
fine accurate machine shop service. Send for 
Catalog B. 


SENECA FALLS MFG. CO., 
424 Water Street, 
Seneca Falls, N. Y. R ‘ 


Star Lathes 
eth L 


U. S. A. 


Send for New Catalogue (third edition) of 


Electrical Books. 
Sequined o—— 


AMERICAN ELECTRICIAN CO.,, 


120 LIBERTY ST., NEW YORK CITY. 


[AG BO[TS-CARRIAGE BOIS 


Mayer Motors 


and Dynamos 
Are perfect in Design. CROSS-ARM e 
At the right N <> BRACES & c · 
* Bidders ged 8. FOR CONSTRUCTION WORK 
Electric Co. “SA(EM-IRON ‘WORKS - 
2869 Second Ave., SALEM, N: C. 
Near 131 8t Street, N. Y Improved Cable Box Platforms. 
Central Manufacturing .Co. e 
Chattanooga, Tenn. KLEIN’S CLIMBERS 


Connectors’s, Linemen’s 


11.1 and 
— GQ Desa i 
YELLOW PINE OROSS 


poe < ARMS, LOCUST PINS, 


K PINS, ELECTRICAL MOULDINGS, OAK BRACKETS. 
n" Large Stocks en hand. Delivered prices L 
. O. B. oars, your city, in any quantity. ¶ Write us. 


New Wabash 
Fast Train East. 


* The Continental Limited,” a new fast 
train on the Wabash, now leaves Chicago 
daily at 12:02 noon for Detroit, Niagara 
Falls, Buffalo, New York and Boston. This 
train arrives Buffalo next morning at 5 
o'clock, New York at 8:80 and Boston at 5:50 
P. M. the next day—only one night on the 
road. The service, including a dining car, 
is first-class in all respects. Do not fail to 
ask for a ticket via the Continental Lim- 
ited on your next trip East. 


ich. Other trains for the East via the Wabash 
i} =:= ==] i leave at 8:50 A. M., 8:15 P. M., and 11:80 at 


IN WRITING TO e è 
ADVERTISERS or maps, time tables, eto., write to F. A. 


Palmer, A. G. P, A., 97 Adams St., Chicago. 


THE AMERICAN ELECTRICIAN. MICHIGAN COLLEGE OF MINES. 


A State Technical School, Practical work, Elective 
gen. Bummer term. Every graduate emp! 
AIR SPRINGA 


IDEAL AUTOMATIO 


ANNUNCIATORS. 


By using the Ideal Automatic, 

the annoyance of having to go 

— N. to the annunciator to reset it 
after each call is obviated. 


The Ideal Automatic An- 
nunciators do not re- 
~ quire re-setting. 

The last call is the only one 
showing, and can be seen ata 
glance, 

This feature makes it the 
most convenient and desirable 
Annunciator in use, 

Send for Illustrated Catalogue 


Circular. 
The Heath Electric Co. 


336 Grand River Ave., 
Deticit, - — - m 


oyed. 
or catalogues, showing occupation of graduates, address 
Michigan College of Mines, Houghton, Mich, 


FLAT SPIRAL 


Yi Sy W 
WO) J): | 7 
\ V MANROSS 7 ©) 
== ESTABLISHED 1877, =~ Mun 


COMPRESSION 
— 
= — 
— 


EXTENSION 


CONICAL 


LARGEST MFR OF HAIPSPRINGS IN US. 


CARY SPRING WORKS, 
240 and 242 W. 29th St., New York City. 
MANUFACTURERS OF... 


WIRE AND SPRINGS OF ALL KINDS. 
Telephone 3346-38th Street. 


For Electric Indicating and Recording Gauges, Steam Gauges, ete, 
Non-Magnetic Hair Springs of Phosphor "rene and other noa- 
magnetic metals, 
Hair Springs of any description manufactured te order. 
F. N. MANROSS, Forestville, Conn. 
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Did you ever figure out 
the losses from your coal bin AND 
to your lights or motors? 
Did it ever occur to you 
that to stop the leaks would THEN 


put money in your pocket? 


Why don’t you remodel your electric light or 
railway plant and put it on a paying basis? 
That’s a specialty of our business. 


HAYS CONSTRUCTION CO., 


Consulting Engineers and Contractors, 
TROY, OHIO. 
ee ee ee Cet 
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HOUSE ESTABLISHED 1827. ::: OLDEST AND LARGEST OF THE KIND IN THE WORLD. 


AD WIAD IAD 


ST i Oe eh oe Ok ee ed ee ee EE gs es ee ST ge 


Mamicturers o.. Graphite, Plumbago, Black Lead, for all Purposes. 


DIXON’S 


Graphite Products 2 — - Electrical Industries, 


Resistance Rods and Devices, Plumbago Crucibles, Graphite Boxes, Graphite for Cement, 
Forms for Filaments, Lubricating Graphite, Commutator Graphite, Etc. ; : : 


MANUFACTURED ONLY BY THE 


OSEPH DIXON CRUCIBLE CO., mse drt, K. 4. U. 8. 
ö | oy JERSEY CITY, N. J., U.S. A. 
Salesrooms at—58 Reade St., New York; 38 N. 4th St., Philadelphia; 304 Market St., San Francisco. 

London Office: 28 Victoria St., Westminster. | 
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BSR 1855 Sa 28 88 As Sy Ng Ne a na tna ine dee Chee S erie 
one 2 2 jo Ce 
Exhibitors at the Electrical Exposition, New York city $ 
ne Will find it to their advantage, after its on So 
55 to transfer their exhibits to the . . oe 
© EXHIBITION DEPARTMENT 8 
wh x 
z PHILADELPHIA BOURSE. 8 
: 8 — : 
825 iB 1 i 525 7 = . 18,000 square feet is devoted entirely to ed 
2 | È 772. j j il Machinery, Mechanical and Electrical Goods 2 x 
a a: i FERE $ | and Appliances. “= 
7 RIFE 144 e 


* 


Write for plan and rates. The Bourse & 0 


X 
i 
| * s - 
a Eh 
Di [maf 
7 
P 


5 105 Hand Book will be mailed free on request. e 
we 1 aida * A Attendance for last year over 600,000 gm 
525 Open Daily, 9 A. M. to 5 P. M og, 

IN THE BUSINESS CENTRE. For information apply or address og. 


= E B se os THOS. S. WELSH, Supt. Exhibition Department. 


e 


CN Pe NK ee Ke ake ” 


“IT'S ALL IN THE LENS,” 


For Beautiful Pictures 
Not only a good subject or operator is required but also 


a> 


7 
Po 


= 
aby 


nn 


The Best Apparatus. 


Nieto Frame CUSHION Frame 


Will illustrate what the 


Pierce e Bicycle 


Can accomplish for all who 5 \ 
Ride for Comfort. SEND FOR CATALOGUE. 


* 


CLOSED ONLY, 
7% x 6% x 7% inches. 
spunog Kv 
NINO SHOIEM 


Catalogue supplied Free to 


e GUNDLACH OPTICAL Co. 
Mies keen f 753.765 So. Clinton Street, 
NAA ROCHESTER, N. Y. 
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PARTZ ACID GRAVITY } 


No. 3. Ne. 4. 


BATTERY 


FOR ALL 


OPEN CIRCUIT WORK. 
2 
The highest voltage, 
i strongest and 
longest lasting battery in 
the world. 


* 


AWARDED MEDAL and DIPLOMA 
AT COLUMBIAN WORLD'S FAIR > it 
AFTER COMPETITIVE TESTS. Wife ae 


Jar. 6 in. X 8 in. 


Jar, 6 in. x 8 in. 
B. H. F. 19 to 2 Volts. E. Hl. P. 1.9 to 2 Volts. 
Current on Short Circuit, 1 to 2 Amperes. —: FOR :— Current on Short Circuit, 3 to 5 Amperes. 
Price $1.50 per cell. Price $1.50 per cell. 


8 Heavy Electric Bell Work, Annunciators, Open Circuit Electric 
Signals, Electric Clocks, Watchmen’s Clocks, Long Distance 
A 
A 
5 
= 
A 
R 
A 


and continuously used Telephones, etc. 


The attention of Architects, Contractors, Builders, Many of the large hotels throughout the countr 


Dealers in Electrical Supplies, Telephone Compa- are now replacing unsatisfactory batteries wit 
nies, etc., is called to this Battery, p a Send for Catalogue. the Partz Acid Gravity, Battery. 


PARTZ SULPHO-CHROMIC SALT 


FOR USE IN 


PARTZ ACID GRAVITY BATTERIES 


AND FOR MAKING 


ELECTROPOION FLUID. 


Economy—Safety—Bfficiency. 


SULPAO-CHROMIC SALT, when dissolved in water, makes a standard electropoion fluid without 

the necessity of handling liquid acids, having practically the same amount of stored energy 
as an equal quantity of fluid made in the ordinary ways, giving with a zinc- carbon element an 
E. M. F. of 1.9 to 2 volts and an ampere-hour capacity of about the sama. . 


We specially call the attentiomof battery users to this substance as affording the best, cheap- 
est, and most convenient method of making electropoion fluid for medical,batteries, Grenet 
cells, Bunsen batteries, for lecture tables, experimental work, etc., and motor batteries. | 

| 


SULPHO-CHROMIC SALT is put up in air-tight jars, with screw-lid, each jar containing wf 
pounds. As the Salt is hygroscopic, it must be guarded against moisture. > 


PRICE, PER JAR, 2 LBS., $0.75. 
——MANUFACTURED AND FOR SALE BY— 


WHITE DENTAL MFG. Cb. 


— BRANCHES :— — BRANCHES :— 
wzw vonz ‘sarap vata sy, wet, Chestnut St., cor. Twelfth St., azara: zrá arema st oom mae 
Joviston St. N i BERLIN (GER.): Lindenstrasse, 37 


R Sanss msdos . PHILADELPHIA, PA. 3 testi b e 
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SHIFFLER BRIDGE Co., 


PITTSBURGH. PA. 
SPECIALTIES 


— A b- 
STEEL BUILDINGS, ee a raa; 


ROOF TRUSSES, LA 
GIRDER, Etc. — SV 


BRANCH OFFICES: 


PHILADELPHIA, 1214 Betz Bidg. 


CAR BARN FOR CAMDEN & SUBURBAN RT. CO., 
CAD. N. J. 
SHOWN IN COURSE OF ERECTION. 


NEW YORK, 45 Broadway. 


CHICAGO, 1243 Marquette Bldg. 
MINNEAPOLIS, 228 Lumber Exch’ge. 


STEEL CONSTRUCTION 


IN ALL BRANCHES. 


BUILDINGS DESIGNED AND ERECTED IN ALL 
PARTS OF THE WORLD. 
Roof Frames and Trusses, 
Blast Furnaces and Steel Works, 


Cupolas, Ladles, Converters, 
Boilers, Tanks and Heavy Plate Work 


RITER-CONLEY MFG. CO., 


MEW YORK OFFICE, PITTSBURG, PA. 


9-41 Cortlandt 8t. 


* 


N 
EO 


f 


$1.50 Ajax Motor. 


Table lamp with 
Five Dry Batteries 
63.00 complete. 


Necktie Light. 


the profit. Send for prices to the trade, and our 
new catalogue, justissued. We want agents. 


OHIO ELECTRIC WORKS, crevetano, onio. 


Dollar Motor. 


We are headquarters for the goods that pay ES 


$6 Bicycle Ligtts, 
8a. go. 


S5 YOLT- AMMETER. 


Jewel bearings, aluminum case. List of 
colleges and schools using it for laboratory 
work mailed on application. 

Atapa to primary and storage battery 
work. 


L. E. KNOTT APPARATUS CO0., 
16 Ashburton Place, 
BOSTON MASS. 


> SWITCH-CUT-OUT 


The most convenient electric 
fixture made, all porcelain and 
metal, well made and neat. 

Send for circular and prices. 


MANUFACTURED ONLY BY 


M. DAVIS & SONS, 


SALEM, OHIO. | : 


OUR AUTOMATIC 


MOTOR STARTER 


Was the Best before. 

It is still Better now. 

NO MAGNETS, SOLENOIDS, 
LATCHES or DASHPOTS. 


WORKS EVERY TIME, 
Write Us for Description and Prices. 


J. E. PUTNAM & CO., 


123 MILL STRBET, ROCHESTER, N. V. 


THE LITTLE HUSTLER. 


S. D. LARGE, te | Telephone 5181. 


Stephen D. Large & Co., 


3221 CHESTNUT STREET, PHILADELPHIA. 


Manufacturing Electricians. 
KNIFE SWITCHES. 648222 SWITCH-BOARDS. 


(Formerly LARGE & TWINING.) 


LONDON MONA PARIS 
Trotter’s Commutator Compound 


The most efficient lubricator for electric motor, dynamo, carbon, 
leaf or gauze wire brushes. A spark preventer and annihilator. Pro- 
duces a high finish and a clean Commutator. The largest and most 
economical compound manufactured. The MONA comes in two 
sizes: Small size, $3.00 per doz.; large size, $5.00. For sale at all 
r Samples mailed free to any address by MESSRS. 
Agents for the United States. 


Prepared at the Mona Mfg. Co. “s U. 8. Laboratory, N. Y. City: 


Sterling suang Varnish 
THE STERLING VARNISH CO. 


325 Water Street, - - Pittsburg, Pa. 


O-0-0-0-0-0-0-0-0-0-0-0-0-0 


When you want_high grade 


CYLINDER OR DYNAMO- OILS 


write us for prices and free samples. 
A request for samples or prices will bring 
no personal representative to bore you. 
The only traveler we have is The Little 
Hustler.“ 


PLANET OIL co., 
CLEVELAND OHIO. 
201-202 Society, For Savings Bullding. 
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Tux KALAMAZOO TROLLEY 
WHEEL AND HARP. 


Our new method of treating copper produces a 
metal unequalled for this purpose—soft and long- 
lived. 

Ss Will run in sleet longer than any other. Self- 
ATT oiling, and therefore save; bushings. Actual service 

proves superiority. Will not injure wire. Better 
conductor and not complicated. Will fit any stand- 
ard harp 


THE STAR BRASS WORKS (Incorporated,) 
400 N. Church Street. KALAMAZOO, MICH. 
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S. W. Agents. Western Electrical Supply Co., St. Louis, Mo. 


Jeet 


rw 
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PLEASE REMEMBER 


We are agents for SIMPLEX WIRES, and desire to 
present them to the trade as of QUALITY SECOND 
TO NONE and PRICE THE LOWEST consistent 
with good insulation. 

They are not “made while you wait,” but are care- 
fully manufactured and thoroughly tested. 

A large stock is kept on hand and prompt ship- 
ments made at all times. 


„* „ * J$ 


Commercial Electrical Supply Co., 
ST. LOUIS, Ho. | 
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FOR STREET 
JUPPLIES SS 


WGP MERIT PROVED IN YEARS OF SERVICE 


ht aati 


Insulation, T 

Fare Registers, Globe Strain. 

Safety Brakes, 

—— Sand Boxes, 

, | Fenders, 
Commutator Bars. 


STERLING SUPPLY & MFG. CO, "Enn 


1 


Our stock of line track, car barn and 


power house material is very complete. 


We acknowledge no competition on 


prices will please you. 
Get them before purchasing. 


BIBBER-WHITE COMPANY, 
Manufacturers, | 
49 Federal Street, BOSTON, Mass. 


: | goods of our own manufacture. Our 
$ 


AUTOMATIC COUPLERS 


Elevated, Cable and 
Electric Street 
Railroads. 


Jt 


Especially adapted for 
all classes of small cars, 
including Mining and 
Dump Cars. 


tL N | 
n | The Only Perfectly 
fi, 2 coals. . Automatic Coupler 
2 * * g » made for this class of 
tie service. 

J m — Write for complete 

. . 7a — 

MANUFAOTURED BY THE 


catalogue and price list. 
W. T. VAN DORN 8 Monadnock Block, Chicago 


Jt 


DON'T WASTE YOUR FUEL! 


We have sold a large number of Economizers in districts where manu- 
facturers buy their coal for less than one dollar per ton. 
THE GREEN’S ECONOMIZER is of great value in 
decreasing fuel expenditure even under such conditions. 
Under ordinary circumstances the use of our machines 
from the standpoint of economy is apparent. 


Manufactured 


30,000,000 h.p. in use by — 
throughout the 


ii An Mg FUEL 
ECONOMIZER COMPANY, 


SEND FOR PAMPHLET. 
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Sectional Conductor System 


of the 
Safety Third-Rail Electric Company 


Can be built for the price of a good overhead system. 

Uses but a single set of third rails. 

Does away with contact skates. 

Is able to pick up its switches without the power house current. 

Storage battery consists of but a few cells, which are continuously charged and require no 
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6. The car lamps are always lighted, whether the power house current is on or not. 
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ETW THIRD RAIL EI ECTRIC Co. | al 


— — — a a D 


7. The switches open by gravity, rendering the live section in the roadway possible ony under 
the car. 

8. The switches are absolutely non-arcing. 

9. The cars can be operated on a flooded track without danger or inconvenience. 

0.. The extreme simplicity of the switches makes them absolutely reliable. 


You are invited to see all of the above advantages experimentally demonstrated 
at our offices, and to bring with you the most competent disinterested electrical experts. 


HH HH HHH *. . 


Fullest Investigation Solicited. 
1 HAS B HH st 


Safety Third-Rail Electric Company, 
General Offices, 223-4-5-6 and 7 Temple Court Building, 
5, 7 and 9 Beekman Street, NEW YORK, U. S. A. 
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Unser Theilleiter-System bietet fur oberirdischen 
Betrieb absolute Sicherheit, da in keinem Theile 
der Sektions-Leitungsschiene, mit Ausnahme in 
dem unmittelbar unter dem Wagen befindlichen 
Theile, elektrischer Strom vorhanden ist. 

Vgl. gegen überstehende Seite. 


EUROPAISCHE VERTRETUNG VERLANGT. 


Man schreibe um elegant illustrirten Prospect, 
welcher vollen Aufschluss über den 
Betrieb ertheilt. 


Nuestro conductor del sistema seccional es abso- 
lutamente seguro para el tráfico en la superficie, 
no habiendo ninguna corriente eléctrica en nin- 
guna porción de la sección del tercer riel excepto 
la que se halla inmediata debajo del carro. 

Véase la página del frente. 


SE DESEA REPRECENTACION EN EUROPA. 


Enviese por prospecto elegantemente ilustrado y 
dando completos informes de operación. 
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SAFETY THIRD-RAIL ELECTRIC Cb. 


Notre systéme de conducteur sectionné pour les 


lignes de contact à la surface est absolument sfir et 
évite tout danger car le conducteur ne se trouve 
chargé d'électricité que dans la partie immédiate- 
ment placée au dessous de la voiture. 


Voir page ci-contre. 


ON DEMANDE DES REPRESENTANTS EN EUROPE. 


Aux personnes qui en feront la demande il sera 


adressé un prospectus orne d' illustrations artistiques 


et donnant tous les renseignements necessaires. 


— 3 a ñ.FãEẽ 
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ALLGEMEIN PLAN DES THEILLEITER-SYSTEMS. 
PLAN GENERAL DU SYSTEME A CONDUCTEUR SECTIONNE. 
PLAN GENERAL DEL SISTEMA CONDUCTOR SECCIONAL. 
GENERAL PLAN OF SECTIONAL CONDUCTOR SYSTEM. 


Our sectional conductor system is absolutely 
safe for surface traffic, there being no electric 
current in any portion of the sectional third rail 


except that immediately under the car. 


See opposite page. 


EUROPEAN REPRESENTATION WANTED. 


Send for our clegantly illustrated Prospectus, which 
gives full particulars of operation. 


ADDRESS 


General Offices : 223-4-5-6 & 7 Temple Court Building, 


NEW YORK, U. S. B. 
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5, 7 & 9 Beekman Street, 
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PAPER PULLEYS 


ARE THE BEST FOR 


ELECTRICAL ano otner 
HIGH-SPEED MACHINERY 


Non-Breakable 
Sud dc S-UON 


i. i 85 $ Piped a j 4 
ree 
| ks 
ENGINEERS AND BUYERS OF MACHINERY 
SHOULD NOT FAIL TO SPECIFY THEM 


See Our Exhibit at Madison Square Garden, 
New York, May Sth—June 3d. 


THE ROCKWOOD MANUFACTURING b., 


INDIANAPOLIS, IND. 


Write for Catalogue “D” 
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‘TheTwenticth Century Wonder J 
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ee) [Posey CLOSING E À 
WE | eee) OVERFLOW VALVES = 

1 , AUTOMATICALLY LIFTS 22 FEET 


55 KA N CONTROLLED 7,100 LBS 
1 Srey. ii yFACTURED CONTROLLED 2 1 OTE, 


ö Paton PENBERTHY INJECTOR (o. EN 
Lancet I JECTOR * DETROIT,Micn. 


. MANUFACTURERS w WORLD. 4 
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HOPPES STEAM OEPARATORS 


For EITHER LIVE on EXHAUST STEAM. 


DRY STEAM 


GUARANTEED WITHOUT FRICTION. 


Hoppes Heaters 


MAKE FEE O-WATER BOILING HOT. 
la nh — Purifiers 


GUARANTEED TO KEEP BOILERS CLEAN. 


CATALOGUE 
OF ALL 


FREE. 


P HOPPES MFG. CO. 


67 Larch St., 
SPRINGFIELD, OHIO, 
U.S.A 


LIVE STEAM PURIFIER. 


Electrical Books. 


Any electrical book published will be 
sent postpaid on receipt of price by 


American Electrician Co., 


Gond for Catalogue. Havemeyer Building, New York. 
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SCOTT VALVES, 


For Extreme 
High Pressure. 


Dur Extra Heavy Pressure 

Rate, Angle, Globe, Check 
and Pop Safety Valves have 
always stood the test and 
never been found wanting, 
and with our Goldsmith 
Throttle Valves affords safe- 
ty to the plant and comfort 
to the engineer. 

They have been used in 
many of the most important 
Electric Railway and Electric 
Light Plant Power Houses 

where high pressure is used, 
and in water-works and pub- 
lic buildings in many of the 
larger cities, and. have given 
the most perfect satisfaction. 

Can we send you our Cata- 
logue? 


h 


c Roe Stephens Mfg. Co. 


DETROIT, MICH. 


a 
With rising stem in yoke Scott Valve bo., 
2009y pasi; CHICAGO. 
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-COOKSON IMPROVED 
FEED WATER HEATER. 


PURIFIER, 
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OIL SEPARATOR. 


AR 


The Most Complete Feed 

Water Heater Built. 
EFFICIENT, 
ECONOMICAL, 
RELIABLE, 

i? DURABLE. 


VE Over 50,000 Horse 
Power in Daily Use: 
RRI 


Sold on Trial and 
Fully Guaranteed. 


KA 


Send for Illustrated Catalogue. 
Manufactured Exclusively by 


2 


i733 


BATES MACHINE HIR 


5 JOLIET, ILL. 


“Mention AMERICAS AMERICAN 
ELECTRICIAN. 
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THE LUNKENHEIMER CO., 


ESTABLISHED 1862. 
GENERAL OFFICES AND FACTORIES: 
CINCINNATI, U. S. A. 
NEW YORK: BRANCHES : LONDON : 
26 Cortlandt Street. 35 Great Dover Street. 


ORIGINATORS, SOLE MAKERS AND 
PATENTEES OF THE CELEBRATED 


LUNKENHEIMER” 


SUPERIOR BRASS AND IRON SPECIALTIES 


For STEAM, WATER, Gas, AiR, OlLS. Erc, FoR MEDIUM AND 
Extra Heavy PRESSURES. 


All goods rigidly Tested and Inspected and Warranted 

as represented. Endorsed and liberally used by Intelligent 

Steam Users throughout the world. The only Goods of their 

class made having an International Reputation for Superior 
Merit. In stock and supplied by Dealers everywhere. 


Provide against sub- 
stitution by ‘‘ specify- 
ing LUNKENHEIMER ” 
make and see that our 
name is on every ar- 
ticle. None genuine 
without it. 


Investigation and Com- 
parison Invited, and satis- 
faction guaranteed, 


Write for Catalogue. 
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— OTIS 


| BLOW OFF 


HOT WATER 
OUTLET 


TUBULAR 
FEED WATER 


| HEATER 


OIL SEPARATOR AND 
#7 PURIFIER COMBINED. 


UARANTEED to heat the feed water 
G to the BOILING POINT (210° or 
e 212°) with the exhaust steam without 

THE causing any back pressure when our standard 
) OTIS l heaters are used. Also to EXTRACT 
N HEAP, g 
[mrp ay “A > THE OIL from the exhaust so that the ex- 
STEWART HEATER haust steam after being passed through the 
NGA y heater, can be used for other heating purposes 
f f and the water of condensation from the heat- 
ing system be returned to the boilers FREE 
FROM OIL. 
We guarantee this heater will not get foul 
with scale, but will continue to heat as hot 
after being in use for years as when new. 


— n — — 


— 


7 x. 
* 


Bet oe 


Try one 
at our expense and risk. 


We pay all the cost of the trial of our 
Heaters, freight, cartage and all piping, if 
they fail to do what we claim for them. 


COLD WATER Send for circular A, and 
—ů— 

INLET 
reduced prices to 


i THE STEWART 
erg COMPANY, 


16 Norfolk Ave., 


Buffalo, New York. 
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3 
> 
: 
+ 
point. 3 
A great Fuel and Labor 2 8 
Saving Apparatus. Will 3 3 
hold the heaviest Dampers 4 
partially open. 3 > 
— — 4 8 
Sent anywhere on 30 days’ Hi 
trial. 3 
4 
2 
Satisfaction Guaranteed or 8 £ 
no Pay. 3 8 
+ (> 
f + 2 
Simplest, Handsomest and 3 8 
Best in the World. . . 4 
4 8 
4 * 
: $ 
Patterson Damper Regulator Co., |: $ 
Sole Owner and Maker. BALTIMORE MD. : 50 — $ 
3 THE DOUBLE ind _ THE 8 
1 DISC WEDGE. : 
+4 
5 
Id WRITING TO ADVERTISERS * WE MAKE EM BOTH. t 
s. For Ordinary, Medium and Heavy Pressures. 2 
s ** * Our Catalogue W (FSS fing) Tells About Them. : 


' THE ATIERICAN ELECTRICIAN. 


as i THE KENNEDY VALVE Mrd. C0., gegga 


3 WORKS : COXSACKIE, N. v. 
$99989999SSS9999900000000819900000000000009 
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T ` Morse Straight Shank Drills 


PPP ENS 


FormedjMilling Cutters 


MORSE TWIST DRILL AN D MACHINE cO., 


NEW BEDFORD, MASS., U. 8. A. 


—MANUFACTURERS OF— ! 
TWIST DRILLS, CHUCKS, REAMERS, MILLING CUTTERS, 
TAPS and DIES, and MACHINISTS’ TOOLS. 


Machinist Hand Taps Combined Center Drills and Countersinks i 
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THE AMERICAN STOKER. 


The following installations of th’s remarkable Smoke Preventing and Fuel 
Economizing device are published to establish the practicability of the stoker. 


Tr To avoid unnecessary correspondence with our customers, parties inter- 
ested are requested to apply directly to us for information. 


ST. JOSEPH RY. L. H. & P. CO., St. Joseph, Mo. TREMONT & SUFFOLK MILLS, Lowell, Mass. 
CINCINNATI ST. RY. C., Cincinnati, Ohio. ANGLO-SWISS COND. MILK CO., Dixon, III. 
CARNEGIE STEEL CO., Pittsburg, Pa. HALIFAX MILLS, Halifax, N. S. 

HESS SPRING & AXLE CO., Carthage, Ohio. MONTREAL STREET RY., Montreal, Canada. 
EDISON ELECTRIC ILL’G CO., Brooklyn. RIVERSIDE PAPER CO., Holyoke, Mass. 
CHELSEA JUTE MILLS, Brooklyn, N. Y. KOCHS, THEO. A., Chicago, III. 


U. S. RUBBER CO., Medford, Mass. 


KINGS COUNTY ELECTRIC LIGHT & POWER METALLIC EXTRACTION CO., Cyanide, Colo. 


CO., Brooklyn, N. Y. METALLURGICAL CORPORATION, Portland, Me. 


GILBERT PAPER CO., Menasha, Wis. INTERNATIONAL PAPER CO., Niagara Falls, N.Y. 
MANHATTAN OIL CO., Galatea, Ohio. MOHAWK MILLS, Amsterdam, N. Y. 
KIMBERLY & CLARK CO., Neenah, Wis. MASSACHUSETTS COTTON MILL CO. IN 
ARBUCKLE BROS., Brooklyn. GEORGIA, Lindale, Ga. 

AKRON ST. RY. CO., Akron, Ohio. GOLD COIN MINING CO., Victor, Colo. 

OIL CREEK OIL CO., Titusville, Pa. CANDEE RUBBER CO., New Haven, Conn. 
WARDLOW-THOMAS PAPER CO., Middletown, O. RITER & CONLEY, Alleghany, Pa. 

WURSTER, F. W. & CO., Brooklyn, N. Y. MONTREAL COLD STORAGE, Montreal, Canada. 
CRANE & BREED MFG. CO., Cincinnati, Ohio. DOMINION COTTON CO., (Halifax Mills) Mon- 
ELKINGTON, J. S. & THOS., Philadelphia, Pa. treal, Canada. 


U. S. TREASURY DEPT., Baltimore, Md. i Ta ion 
WEST CHICAGO STREET RAILWAY, Chicago, Im. | DOMINION COTTON CO., (Windsor Mills) Mon 


BRISBANE TRAMWAYS, Australia. 
DWIGHT MFG. CO., Alabama City, Ala. 
DETROIT STEEL & SPRING CO., Detroit, Mich. 


HOWARD, C. H., Neenah, Wis. HOME BREWING CO., Indianapolis, Ind. 
GREEN KNITTING CO., Amsterdam, N. T. F. A. SAYLES (Sayles Bleacheries), Saylesville, 
SANFORD, S. & SON, Amsterdam, N. X. R.I 

BEE BLDG., Omaha, Neb. CRT S 
CANNONSBURG IRON & STEEL CO., Pittsburg. % E ee 
DUNCAN, CO., THE, Mechanicsville, N. Y. WANSHUCK CO., Providence, R: I. 

MANNING, GEO. O., Baltimore, Md. FALULAH PAPER Co., Fitchburg, Mass. 
MICHIGAN CARBON WKS., Detroit, Mich. EMERY, GEO. D Chelsea, Mass 
CHESEBROUGH MFG. CO., Brooklyn, N. Y. VELARDENA, M. & S. CO Mexico 

CORLISS STEAM ENGINE CO., Providence, R. I. NATIC GAS & ELECTRIC CO Natic Mass 
STOIBER, EDW. G., Silverton, Colo. M. C. GREGG, Honolulu. * i : 


ST. ANN’S MILLS, Montreal, Canada. NATIONAL GAS & WATER co., Chicago, III. 


burg, Pa. York. i 


STERNBERGH, J. H. & SON, Reading, Pa. 
CLEVELAND ELECTRIC ILL'G CO., Cleveland, O. QUCOTT FALLS CO., Wilder, Vt. 


treal, Canada. 
STEUBENVILLE WATER WRKS, Steubenville, O. 
BRITISH COLUMBIA SUGAR REFINING CO., 
Vancouver, B. C. 


BROWN PALACE HOTEL, Denver, Colo. PORTLAND GOLD MINING CO., Victor, Colo. 
t 
{ 
{ 
| 


- | KANSAS CITY BOLT & NUT WKS., Kansas City, Mo 
SING Gone eee AN T CHESTNUT HILL PUMPING STATION, Metro- 
LALANCE & GROSJEAN, Woodhaven T. f. FFC 
, eni die di RICHLAND COTTON MILLS, Columbia, S. C. 
7700 R. W. CAMERON & CO., New York 
. Johnstown, Pa. x 8 + 7 
GLEGG, FRED. A., Louisville, Ky. gnen BOROUGH ELECTRIC CO., Rockaway, 
EMPIRE PLOW CO., Cleveland, Ohio. UNION TRACTION Co., Philadelphia, Pa. 
BALTIMORE COPPER WKS., Canton, Md. ARCTIC ICE CO. Pittsburg Fa. 
| FALCON IRON & NATL CO” Miles Gals FIRST NATIONAL BANK BLDG., Pittsburg, Pa. 
| atone Me. , Lew- STRATTON ICE COMPANY, Philadelphia, Pa. 
DOMINION COTTON CO., Magog Mills, Montreal. TVC 
LASALLE, THE, N. Y. Life Bidg., Chicago, III. PHIPPS BLDG., Pittsburg, Pa. 
McCLEARY, WALLIN & CROUSE, Amsterdam, PITTSBURG, CINCINNATI, CHICAGO & ST. 
soas LOUIS RY., Pittsburg, Pa. 
MONTMORENCY COTTON CO., Quebec, Canada. PARK BUILDING, Pittsburg, Pa. 


INDIANAPOLIS HOMINY MILLS, Indianapolis, Ind. SMITH BUILDING, Pittsburg, Pa. 
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THE AMERICAN STOKER CO. 


Washington Life Building, 


Broadway and Liberty St, 


NEW YORK. 


JUNE, 1899. 


GOULDS EFFICIENT POWER 


Convenient, Reliable, Compact 
Medium and Heavy 


Pressures 


Arranged for Electrical 
or other Motive Power. 
Send for Catalogue. 


The Goulds Mfg. Co., 


Works and Main Office, 
Seneca Falls, N. Y. 


16 Murray St., New York. 
8 Oliver St., Boston. fz 


THE GOULD co., 4 WM. 
Canal St., Chicago. — 


THE UNION BOILER TUBE :: 
CLEANER COMPANY, 


241 Penn Ave., Pittsburgh, Pa., 


has set the acknowledged standard for the 
world for removing all conditions of scale 
from all makes of water tube boilers. Adopted 
by all the largest manufacturing concerns in 
the country. We have the only FLEXIBLE 
SHAFT of remarkable strength and phenom- 
enal durability under great stress. Write for 
particulars. Agents wanted. 


Electric Toy-Making. Z= "ia" 
Dynamo Building and Electric-Motor Construction. 


This work treats of the making st home of Riec 


youre folks. 
“This is a work in which the American will 
tnum of 


allied subjects, the hand power dynamo, and miscellaneous 
formuls. The cha will be found valua- 
ä E a ae 


FOR SALE 1 


AMERICAN ELECTRICIAN COMPANY. 
HAVEMEYER BUILDING, NEW YORK. 


NO “IMPULSE” CLEANER. 


r 


OUR TURBINE CLEANER 


Develops five times as much power in the same compass and re- 
moves scale which an Impulse cleaner will not “touch.” Restores 
normal efficiency and capacity of boiler, eliminates repairs aad re 
duces fuel bill 20 to 50%. Hundreds in constant use among the BEST 
FIRMS IN AMERICA. Sent anywhere on 30 day . 
Full line of Electric and Steam Driven POWER CLEANERS. 

or sold at one-quarter usual prices. Contract work a specialty.. 
Also combined flue scrapers and blowers for tubular boilers. © 
analyze feed waters free, and furnish compound guaranteed to rè- 
n Write for the most economical plan and terms for boiler 
cleaning. 


CHIGAGO BOILER CLEANER CO. 


Monadnock Block, Chicago, III. 
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Converting a waste product into Bank 
Notes—i. e., U. S. DOLLARS. 


THE WASTE PRODUCT....Exhaust Steam. 
THE CONVERTER.........A Cochrane Heater. 


THE DOLLARS 


Those you are new pay- 
ingout for coal that 

do not have to burn, those 
you will have to expend 
before you can get any 
more steam—those you 


And it is all so simple that many pass it by, 
or else do not believe it. But the savings 
can be made which we have enumerated 
above with a Cochrane Feed-Water Heater 
and Purifier. 


Because the heaters you are acquainted with won't 
do lt 5 a not follow that the ‘‘COCHRANES'’ 
can’t do it. 


We would like to show you how th Į go about it, 
and then you agree with us that these very 
mechani appliances are based on common-sense 

principles—that they cannot help giving the results 

any more than two added to two can avoid becoming 
our. 


All we want is your invitation to submit facts and 
figures. Catalogue mailed on application. 


We also manufacture 
Tho COCHBANE Steam Separators 
for Live and Exhaust Steam Service. 


Harrison Safety Boiler Works, 


Germantown Junction, PHILADELPHIA, PA. 
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THE TRUE COST OF A STEAM BOILER 


is its original cost, plus the annual repairs. If these repairs amount to less than half 


a cent per Horse Power per annum, should you not take this into your calculations in 
comparing prices of different boilers? Below is the letter of a Boiler Maker who has repaired 
some of our boilers in Cuba, where the water is very bad. Read what he says and remember 
it when you wish to add to or improve your steam plant. 


7 CIENFUEGOS, CUBA, April 26, 1897. 1 
. O. B. STILLMAN, Esq., i z 
* Agent HAZELTON BOILER Co., 
58 William St., N. V. : | 

Dear Sir :—This is to certify that seven years ago I erected 
four Hazelton Boilers of 300 H. P. each on Central Soledad, and 
they have worked up to date without any repairs, not more 
than ten tubes being replaced. 


_ As I have done all the repairs to Boilers on this Estate j 
since it began, I can speak with certainty when I say that the 
total cost of 5 on these 1, 200 H. P. of boilers has not 
exceeded $25.00 in seven years. 


Very truly yours, DANIEL, McCARTEN. 


tt 


THE BEST 
OF ALL 


S | High-Pressure 
„  WATER-TUBE 


BOILERS, 


SINGLE BOILERS 
COMPACT BATTERIES. 


Great Saving of Fuel 
and Floor Space. 


A High-Class Boiler with 
an unequaled record. 
m tt; ee 
‘Sectional Elevation of Hazelton Boiler with „ Elevation of Hazelton Boiler with Square 
Sauare Furnace and Grate Surface, and Furnace and Grate Surface, and 
Brick-Lined Steel Jacket. _ Brick-Lined Steel Jacket. 


THE HAZELTON BOILER CO, 


SOLE PROPRIETORS AND MANUFACTURERS, 


i Builders ef Stacks, Tanks and Miscellaneous Metal Work. 
Cable Address, PAIL A, New York. | Tele, **1229—18th St., New York. 


Gen’! Office, 716 EAST 13th STREET, NEW YORK U.S.A. 
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The Babcock & Wilcox Company, 29 Cortlandt Street, New York, will send an Musteared book on 
“STEAM,” to all interested, upon application. 


Safety Water T ube Boilers. 


OVER 350,000 H. P. IN USE. 


STIRLING CO. 


OFFICES: 8 
Pullman Building, — = er CHICAGO 
0 Liberty Street, - = = - NEW YORK 


And in All Principal Cities. 


THE krenn ANSWER 


UESTION ON WIRING 
E FOUND IN THE 


TELEPHONE CALL, 


151 è 
NEW BOOK enn 


W irina "T ABLES 


HOW THEY ARB MADE| aap „ 2 


Ae 
ee BY.. HOW TO USE THEM | 
THOS. C. CRIER. 
Cloth—7% in. by 5% in. 76 pp. Nlustrated. Price $1.00. 


— S HEADQUARTERS FOR R HAIR Felt. ul WOOL. 
; ASBESTOS PAPERS, 0 AI rt. undes. ETC. 
PART * The Resistance of Wires, Part II. Electromotive Force and Current. eral err | He fs 7 a 
ART III. How to Calculate the Sizeof Wire. PART IV. Methods ARR Vell’ * 
of Wiring. Part v. Commercial Wiring Tables. CONTRACTS EXECUTED. 


SENT ON RECEIPT OF PRICE BY TH 


AMERICAN ELECTRICIAN, "NEw York city. 


THE CLIMAX STEAM JOINT CLAMP 2s. Tonma hene. 


By using the CLIMAX STEAM JOINT CLAMP, you will save money, time, inconvenience and make a permanent repair. 
Write for Testimonials and Prices to 9 


| See ~ 
James McCrea & (0, 29 88. 
MANUFACTURERS, 33 2 8 65 
1247222 
Ary o 
Il and 13 S. Canal St., CHICAGO. 27223. 
BARRETT & PLOWIAI, Eastern Agents, be B ad o: 8 
Made of Brass. 1312 Filbert Street, Phil Philadel Iphia, Pa., and Gis 4 5 4 
All sizes from 3% inch to 20 344 Bowery, New 28228 
tinohes. 3 d. K. NICHOLS & co., 2223738 
Thousands in use and recom- 40 Water Street, Boston, Mass. 333 322 
mended by the best mechani- JOSEPH H. MEYER, Agent, 8 4 8 ce E 
cal engineers in the country. 113 East Third Street, Cincinnati, Ohio. S o 
mame w 


The clamps are made in halves, held tegstber by cap sorews, therefore can be easily attached to pipe 


At the Electrical Exposition, 
May 8th to June 3d, see what 
will accomplish. 1 

If you cannot attend, write us 
graph of our exhibit with some 


CLING-SURFACE 


188-194 Virginia Street, 


A er ĩö5ßö«—7ĩ 2 2—2—ͤ —B—ʃ—L— — — 
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Madison Square Garden, 
CLING-SURFACE ona ne a 


and we will mail you a photo- 
explanation. 


MANUFACTURING CO. 


BUFFALO, NEW YORK. 


— — — — — a — rr — —— — ͤ — —ů— 


———— ͤ )＋ↄh— 
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The ONLY Governor that will | 
Successfully Govern any Type of Engine. 


i 


Built with automatic safety stop, speed 
adjuster aid valve lever and fitted with 
special chambers to suit any style of Gas 
Engine or motor of the Throttling Type. 

By means of the multiple valve move- 
ment with which this Governor is provided, 
very close and accurate results are ob- 
tained so that for a given radial move- 
ment of the Governor balls, the lift of the 


jA Ate 


valve may be made greater or less 
without changing the radial position 
of the balls or effecting the speed of 
the engine. The excellent design of 
this Governor makes it an ornament 
to any engine on which it is placed. 


THE MONARCH GOVERNOR 


| Yj Lay — x À 

iy PIAN a I 0 N 
z l / | TNI an I Z| 
| | W Ii 


| 
| 
| 


is patented in the United States and 

y / À — Canada and all of the principal 
N | E. j l N countries of the world. Bids forljthe 
eee of patents are still open in the follow- 


EG manufacture of the Governor or sale 


| 


i ~ 7 i i | ing countries: Great Britain, Germany, 
1 France, Hungary, Austria and Belgum. 


The Monarch Governor. 


THE MONARCH GOVERNOR & MACHINE CO., Incorporated, dub l. l 


E4444444- $444444444444444444444444+0) 


(i 
i 

is 
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Murphy Automatic Smokeless Furnace 


2 


= 
~ 
~ 


THE ONLY FULLY AUTOMATIC FURNACE 


SUPERIOR RESULTS ON ALL POINTS###s , 


ist. “Ture Murpuy is the most completely smokeless furnace made, J 
whether the coal used be of the bituminous, semi-bituminous, | 
or mixed class. 

` 2nd. It is more economical in both fuel and labor than any other in use. 


3rd. It will give the largest maximum capacity per square foot of 
grate surface under like conditions of fuel and draft. 


4th. It is more durable, when intelligently used, than any other, 
whether hand fired or mechanical. 1 


sth. It will utilize to better advantage any cheap grade of soft coal, 
such as slack, screenings, or a mixture of hard and soft 
coal screenings. 


6th. Steam can be raised more readily to any given pressure and can 
be maintained more regular under varying conditions of duty 
or load than with any other. 


7th. Coal and ash handling machinery either or both can be more 
advantageously applied to it than to any other, and it is more * 
efficient and satisfactory in general service under the usual 3 
normal conditions of regular work in steam power plants. 


We desire to call special attention to the fact that “THE 
MURPHY ” is the ONLY “STOKER” that is SELF-CLEANING, 
and the only furnace that deposits the ash and CLINKER AUTOMATICALLY | J 
INTO the..asH-PIT, and the only one that breaks up the clinker in a $ 
condition to be handled by a conveyer, and can, therefore, be operated 
in connection with either or both coal and ash conveyors with less 1 
labor than any other. It is also the only furnace in which 25 pounds 7 
and upwards to 40 or 50 pounds of bituminous coal can be burned per 


hour per square foot of grate WITHOUT SMOKE. 


A) 


sa eet 


yr) 


„*. 


. = MURPHY IRON WORKS 
Gincianati, O., Neave Bidg. DETROIT. MICH, 


Pittsburg, Pa., Lewis Block. 


P. S.—We wish to call the attention of those who are using our older forms of . 
construction to the fact of recent improvements, which can be applied to all our 
furnaces, making the furnace more completely self-cleaning and more durable and y 
satisfactory than ever. 8 


y 
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N 
N 


. * xe ; . g ( Y DU, y * eg 7 N (4 


124 AMERICAN ELECTRICIAN [VoL. XI. No. 6. 
HIGH SPEED AUTOMATIC ENGINES 


Single Cylinder and Compound 
Direct Connected or Belted 


- > = att Pr 


———_— 


— ee 
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_ SSS 


4 


NEW YORK, Rooms 513, 514, 515 and 516 Singer 
Building, Nos. 85, 87, 89 Liberty Street. 

BOSTON, 8 Oliver Street. 

PHILADELPHIA, 716 Fidelity Mutual Building. 


OSWECO, 
CHICAGO, 1452 Monadnock Building. 


L * Ta BALTIMORE. 34! Equitable Building. 


TOLEDO, 304 Spitzer Building. 


EEF FPF ttt 44444444444 444444444444444444446444444 644444444144444444444444444444444444 


1D E N f (trade Mark. 


Automatic Steam Engines. Celebrated Ideal Self- 
Oiling System and Rites Inertia Governor. 50 to 
750 Horse Power. Simple, Four Valve and Tandem 

. : \ AL loc & Sows 
Compound, For all purposes where reliable and | Da on 


Seer MELD ty 


economical power is required. Have you greater 


À 
confidence in the Originator or the Imitator ? 


A. L. IDE & SONS, 


SPRINGFIELD, ILLINOIS, U. 5. A. 
CHICAGO and ST. LOUIS. 


cee 
Write for 1899 Catalogue describing Im- 


proved Ideal Engine and New Types, 
mentioning AMERICAN ELECTRICIAN. 
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McINTOSH % SEYMOUR ENCINES 


mam ALL SIZES 


SIMPLE. COMPOUND. HORIZONTAL. | TANDEM. BELTED. DIRECT COUPLED 
TRIPLE EXPANSION. VERTICAL. CROSS. TO DYNAMO en SHAFT. 


SPECIAL ENGINES TO MEET ALL REQUIREMENTS. 


McINTOSH, SEYMOUR & CO. 
AUBURN, N. Y. 


NEW YORK SAN FRANCISCO BOSTON 
MoINTOSH, SEYMOUR & CO., 26 Cortlandt St. C. C. MOORE & CO., 32 First St. J. A. GRANT & Co., 8 Oliver St. 


SIOUX CORLISS ENGINES zy 


HICH PRESSURE BOILERS 
TUBULAR and INTERNAL FURNACE. 


bes. THE MURRAY IRON WORKS CO., W 


BURLINGTON, IOWA. 


Southwark Foundry & Machine Company, Philadelphia, Pa.; 


Refined Automatic Engines, specially suited to electrical requirements; 
Weiss Counter-Current Condensers, Centrifugal Circulating Pumps, etc. 


$ . re 3 
| A BOOK FOR MOTORMEN um. SLk: 

: | The Motor Engineer’s and 

g Electrical Worker’s Handbook. A A book of instruction and reference in : 
3 ket- orm for the use of motormen 

: ö aye LINTERN And others connected with street railway | 
s 19 Pacas, ILLustRATED. Price, ṣo cn. operations, who desire to obtain information 5 
s concerning practical details. . : 
s e o For SALE 2 H 
$ = AMERICAN ELECTRICIAN COMPANY, 

1. Havemeyer Bldg., New York. ; 


the FILER & STOWELL GomMPANY IS. 


MANUFACTURERS OF 


Heavy Duty Corliss Engines 


Electric Generating 
Purposes 


ABSOLUTE RIGIDITY 
HIGHEST EFFICIENCY 
NOISELESS VALVE GEAR 
MULTIPORTED VALVES 
HIGH ROTATIVE 


POWEn sRANSMISSIONS 
Eastern Representative 
T, W. PHILLIPS, 4 Market Square, Providence, R. I. 
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NEW YORK SAFETY STEAM POWER CO, 


107 LIBERTY STREET, NEW YORK. 


$ ee | 
& & & 
Automatic high Speed Engines 
8 
8 
* 7 9 „ be 2 
Ñ sane : 7 2 
Horizontal DS r Direct 
and n eee, connected or 
Ò ? T — 
8 vertical. g — — _ Belted Service. 
8 — — a 


Worthington Water Cube. 
„Sectional Steam Boilers. 


in * ty 


Nies; 


— 
— ana } 
— 


s 

5 

5 5 

? 

Without Brick Setting, | 
iron Case Lined with a 

Non-Conducting Material. 


00900 00000029 00000000000000000000-0-0 


0090-00 00000200000-00000 
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SKINNER ENGINES... 

Equipped with the Skinner Automatic Oiling 
System. The only system wherein the oil is 
filtered and separated from water automatically 

and returned to engine pure. No ceiling reser- 

voir. Nohandling of oil by engineer. All done $ 
in plain sight and entirely automatic. Only four 8 
gallons of oil per year for fifty horse power engine. $ 
l 


TANDEM COMPOUND—SELF-OILING. Send for Illustrated Circular with iist of users. 


SKINNER ENGINE CO. Xx ERIE, PA. 


2 


MM Me. 


Dll 


NE VA — 


Horizontal Tandem | 
Compound Engine. 


Combines the best features of the well- 

known Corliss type with those of our 

Standard Automatic Cut-Off Engines, re- 

sulting in the best possible distribution 
of steam and close regulation. 


WRITE FOR PARTICULARS 


THE BALL & WOOD 
COMPANY, 


120 Liberty St., NEW YORK. 


The b. & 6. COOPER CO. 


VI. VERNON, O. 
BUILDERS OF 


CORLISS ENGINES 


COMPOUND, CONDENSING and HIGH PRESSURE. 


From 50 to 3,000 H.P. with Girder or Semi-Tangye Frames. 


NEW YORK OFFICE: 


1022 Havemeyer Building., -  - F. W. Iredell, Manager. 
CHICAGO OFFICE: 
CROSS COMPOUND CONDENSING POR ELECTRIC RAILWAY WORK. Rookery Building, - Edward M. Hagar & Co., Managers. 


688%, «%% ͤ4öc «47/7 


THE RECOGNIZED AUTHORITY ON WIRING AND CONSTRUCTION. 


The Uaiversally adopted NATIONAL ELECTRIC CODE Explained and 


6 6 illustrated in this year’s edition of the Hand-Book. 
an a | . Adopted by the Fire Underwriters of the United States. 
It contains every table, formula and rule necessary for all systeris of outside and 


inside wiring, toget ther with thirty illustrations of the newest and safest methods for 
the installation of Pole Lines Bard ynamon, Motors, Switchboards, Transformers, etc., 


@ @ | 9 9 etc., as required by insurance inspectors. /¢ settles disputes and, if referred to during 
the ‘process of the electrical construction, wil] prevent disputes and consequent ex- 
pense for alterations. 

Flexible Leather Cover (pocket size), $1.00. 


Sent postpaid, upon receipt of price, by 


For ELECTRIC LIGHT and POWER. THE AMERICAN ELECTRICIAN Co., d SE A. 


By H. C. CUSHING, Jr., A. I. B. B. This work is an authority on electric light and power wiring from the 
Electrical Inspector Fire Underwriters’ Tariff Association of New York. Fire Underwriters’ standpoint, and is kept strictly up to date. B 


OVER 16000 COPIES IN USE. 
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Harrisburg 


6 to 3,000 H. P., High Speed, 
Medium Speed and Corliss. 


HE Wok — 


— 
HARRISGGURG STANDARD GELF-OILING ENGINE 
HARRISBURG, PA., U. 8. A. . GELTED STYLE 


OD OD 060-0003 0603 60-00-0203 0D 02-03. 0D 02 03 OD 03-00-0003 702 0S 0D 902 63-0302 0 @O 
f———̃ ——ñ̃——— ͤ ä—ͤ——é—— . E E O RE E —— a eS SS ES Se SE) 


Trierer ETT 
Morse, Williams & Co., 


PHILADELPHIA, PA. 


ELEVATORS 


IZ, O00 in Use.. 


Electric, Hydraulic, Belt and 
Hand Power Elevators. 
Dumb Watters, Etc., Etc. 


SEND POR CATALOGUE. 


treerrererrrertrere 
GAS and GASOLINE.... a 
à ENGINE. Observe its Simplicity, A 0 N U N R 0 UTE J 


LE — 3 IS ECONOMICAL. 
| RELIABLE, 
AUTOMATIC, 


BURNS KEROSENE OIL 
DIRECTLY WITHIN THE CYLINDER. 


A g” KEROSENE IS SAFER 
| 7 AND CHEAPER THAN GAS OR GASOLINE. 


ifactured for us by trate 
THE  AULTMAN CO, Sons 


CANTON, OHIO. . — —.— wi 


PRIESTMAN & o S 


530 Bourse Bldq., 
PHILADELPHIA, PAL 


hap b> 44-4 4} >} 
4 >>> 4444444 


+> 


No complicated mechanism on the back 1— — Ae 
i ke within london any revoluti 
fee aes eect | THE DIRECT LINE 
E COLUMBUS MACHINE CO., BETWEEN | 
N Chicago, Indianapolis, Cincinnati, 
Lafayette, Louisville, 
When Writing to Advertisers Please Mention SOT TE. 
The American Electrician. Through Sleepers to Washington and Baltimore. 


CITY TICKET OFFICE, 232 Clark St. 
FRANK J. REED, General Passenger Agent. 
CHICAGO. 


BELTED and DIRECT CONNECTED 


HIGH SPEED ENCINES. 


. e, wae SIMPLE—CO MPOUND-HORIZONTAL-— VERTICAL. 
‘ Pee <a $ For Central Stations and Isolated Plants. 


ë 
; ae 
05 ADVANTAQES. 
Absolute reliability. 

Readiness for service at all times. 

; Economy of fuel. 

Tandem Compound 100 to 500 H. P. for central stations, Notseleesness. 

Large wearing surfaces. 

Durability under various conditions, 
And for a long time. 


WATERTOWN ENGINE CO., Small number of moving parts. 0 
Watertown, N. v. Interchangeable parts. Direct Connected 20 to 250 H. P. for isolated plants. 


STATE YOUR REQUIREMENTS AND SEND FOR CAT- 
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AMERICAN-BALL 
OUPLEX COMPOUND ENGINE 


„ AND... 


DIRECT-CONNEGTED GENERATOR. 


: 
: 
: 


Vi a 


ai i 
1 


A New Compound Engine with the following characteristics: 


A single valve and valve gear. No complication of parts. 
Unequalled steam distribution. Perfectly noiseless operation. 


Special adaptatation to varying loads and 
non-condensing service. 


o more floor space than simple engines. Minimum condensation losses. 
o inaccessible parts. Maximum steam economy. 


Minimum clearance spaces. 


ZZ 


See our Exhibit at the Electrical Exhibition at Madison Square Garden. New York. 


AMERICAN ENCINE COMPANY 


BOUND BROOK, N. J. 
N. Y. Office, 95 LIBERTY STREET. 
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Builders of High Grade... | 2 


‘HORIZONTAL SINGLE CYLINDER ENGINES . 

HORIZONTAL TANDEM COMPOUND ENGINES 

HORIZONTAL CROSS COMPOUND ENGINES F 
VERTICAL SINGLE CYLINDER ENGINES E 
VERTICAL TANDEM COMPOUND ENGINES 


VERTICAL CROSS COMPOUND ENGINES 


— aa ~ ö * 
aan 
DALL ENGINE 


r 
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We claim the Following Advantages for Our Engines: 


MODERN DESIGN. PERFECT BALANCE. 


QUIET RUNNING. BEST GOVERNING. 
HIGHEST ECONOMY. MOST COMPLETE AD- 


JUSTMENTS. STRENGTH AND DURABILITY. 
SUPERIOR WORKMANSHIP AND MATERIALS. 
MOST EFFECTIVE OILING DEVICES... . : 
ONLY VALVE THAT IS ABSOLUTELY AND 7 2 
AUTOMATICALLY STEAM TIGHT. 
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QR 


DIAMOND “H” 
ee PUSH SWITCHES 


with 


..Pure Mica Insulation. 


A new line, embodying the result of several years’ experience in the manu- 
facture of Switches, and thus securing a thoroughly commendable’ article. 


220 Volts. 
10 Amp. S. P. 
10 Amp. D. P. 
10 Amp. 3-way. 


| Durable, Reliable, Easy to Push, Easy to Wire, Connections in Front. 
Fits Standard Makes of Iron Wall Boxes. „ „ «a 


. See Descriptive Article in this Issue. ...° 


THE HART MFQ. CO. Eren coms 


AMERICAN ELECTRICIAN 


Vou. XI. No. 6. 


Okonite 
Wires, 


Manson 
Tape, 


WILLARD L. CANDEE, . 
H. DURANT CHEEVER, } Managers, 
GEO. S. MANSON, Gen'l Supt. 

W. H. HODGINS, 'Sec'y 


THE STANDARD for RUBBER INSULATION. 


THE OKONITE CO., 


SOLE MANUFACTURERS, 
Postal Telegraph Bidg., 253 BROADWAY, NEW YORK. 


Okonite 
Tape, 


Candee 
Weather-proof 
Wires. 


LTD., 


ST. LOUIS, MO. 


118 Liberty St., 
NEW YORK, N. v. 


=. NEW 


DIRECT READING 


„ OHMMETER 


Unknown resistance found 
in 12 seconds. 

As easily applied as a volt- 
meter. Write us. 
American Electric 
À Specialty Co., 
er 123 Liberty St, New York. 


ELECTRIC HEATING. 


SOLDERING IRONS, CURLING IRON HEATERS, LAUNDRY Irons, TAILOR’S 
IRONS, AND OTHER Devices. Manufactured by 


United Electric Heating Co., 252-254 Randolph St., Detroit, Mich., U. S. A. 


Send for illustrated price list. 


99 


O of every hundred orders 
A will not satisfy us. We 
must have yours. rite us for 
catalogues and prices on 


Volt Meters, 


Am- Meters. 
AND 
Ground Detectors 
for Switchboard use. Full 
anteed. Best quality an 
manship. 


SYRACUSE, N. Y. 
39 CORTLANDT ST., NEW YORK. 


(unter cu et 


guar- 
work- 


8. E. l. CO. 


Established in 
1874 


fai. Recording Volt, Ampere 
and Watt Meters. 
A) Make Continuous Record Day and Night. 
Send for Recording Pressure Gauges, 
Catalogue. Recording Thermometers. 


Every Instrument Fully Guaranteed. 
THE BRISTOL CO., Waterbury, Cona. 


„ OF THE WORLD * 


* THE LECLANCHE BATTERY CO. 


III TOT E.t3t-ST. NEW YORK. 


CHEAPEST HOUSE 


MANUFACTURERS OF 


GAS AND ELECTRIC FIXTURES 


AND DEALERS IN... 


ELECTRICAL SUPPLIES 
SHAPIRO & ARONSON, 67 Centre St., New York. 


FRANK N. PHILLIPS, President, EUGENE P. PHILLIPS, = 3 PHILLIPS, Vice- Ai 
C. H. WAGENSEIL, Treasurer. General Manager. REMINGTON, JR., ‘Secretary 


AMERICAN ELECTRICAL WORKS 


PROVIDENCE, R. I. 
Bare and Insulated 
775 C4 


Electric Wire, 


ELECTRIC LIGHT LINE WIRE, 
INCANDESCENT and FLEXIBLE CORDS, 


Railway Feeder 
and Trolley Wire, 


2 


N 


Americanite, Magnet, Office, 
and Annunciator Wires. 


Cables for Aerial and Underground Use. 


New YORK STORE : P. C. Ackerman, 10 Cortlandt St. 
CHICAGO STORE: F. E. Donohoe, 241 Madison St. 
MONTREAL BRANCH : Eugene F. Phillips’ Electrical Works. 
MAIN OFFICES AND FACTORIES, Phillipsdale, R. I. 


CLEVELAND TWIST DRILL CO. n pelt aut bat. 


Office aad Works: Cor. Lake and Kirtland Sts., Cleveland, Ohio. 


New Vork Office: 99 Reade St. 


— — — > 


Fol hase Equipment of Chica tor, raon i 
ated Plant of Garrett Bufldi 
Electrical E qaipment of S)linois 81861 ‘Works, Chicago. 
Power Distr {bution in a Chicago Shipyard. 
CONTENTS OF THIS ISSUB, PAGE 8. 


VOL. XI. OCTOBER, 1899. No. 10. 


A Journal of Practical. Electrical and Mechanical Engineering. 


$1.00 per Year. INDEX TO ADVERTISERS, PAGE 9 10 Cents per Copy. 


ly 
we ge l is fully 3 One department of our works is entirely glven up to over- 
hauling machinery and putting it in a condition to merit the term As good as new.“ 
Send for our new Catalog just out. 


FACTORY: ROSSITER, MAC GOVERN & CO., 


NEWARK, N. J. Principal Offices, 141 BROADWAY, NEW YORK, 
Phoenix Glass Ca m Siam a | Black Diamond 
GAS AND ELECTRIC File Works 


— SHADES, Etc. 


ape, O° copy of our No. 8 Cata- 
? If not, send for it. 


Pittsburgh. New York. Chicago. 


Eatablished 1863. Incorporated 1896 


— 
Westinghouse — 


TWELVE MEDALS AWARDED AT 
INTERNATIONAL BXPOSITIONS. 
SPECIAL PRIZE GOLD MEDAL AT 
ATLANTA, 1898. 


G. & H. BARNETT 
COMPANY 


Electric Apparatus Air Brakes PHILADELPHIA, PA, 


Aluminum Paper Cutter Souvenir. 


NEW CATALOGUE OF ELECTRICAL BOOKS. 


THIRD EDITION NOW READY. 


AMERICAN ELECTRICIAN COMPANY, - - Beard Building, New Vork. N. Y. 


Incandescent L New York & Ohio Co., 
IÈ A | candesc amps l ew Yor 2 Co. 


land Transformers... WARREN, OHIO. 


O INSULATED | 
CHICAS 152-154 Lake St. WIRE Co. 


CHICAGO, ILL., U. S. A. 


Rutered at the New York Post Office as Second-class Matter. Copyrighted by the AMERICAN ELECTRICIAN COMPANY, 


GENERAL ELECTRIC COMPANY'S 


Type H Transformers 


give maximum life, minimum repairs and 
minimum burn- outs. They embody the experi- 
ence of twelve years in transformer building 
and are warranted to give the best general 
results, without the sacrifice either of current 
economy or of the useful life of the apparatus. 
Type H Transformers were the first trans- 
ormers in which oil was used as the most 
effective method of insulation and cooling, and 
they still give the lowest temperatures for any 
given output. Specially prepared oil is fur- 
nished free by the General Electric Company 
for these-tranformers in order that the best 
results may be secured. No durable trans- 
former can have a rise in temperature due to 
resistance exceeding 50° C. 
Estimates made on new transformer systems, 
with a saving on installation of from 10 per 
cent. to 30 per cent. 


General Electric Company 


nae OFFICES: SALES OFFIOES: 


B Reston. Me N. A. Summer st PRINCIPAL OFFICES : Nashville, Tenn., 808 N. Sum- 

ew yor Broad mer 

Cr Ny e AT gat ee 
rews ennedy g etro 0 

Buffalo, N. V., Ellicott Sd. Bldg. Com 'nerce Bit 

ee, SCHENECTADY, N. v. gb ae. 

Ce) erman l Allas, ida 0 lard 
Pittsburg, Pa., 50% Tradesmen’s por all bustness outside the United States and Canada: Foreign olona Woni E sorria o Bite 


8 8 | 1 
Atlanta, Ge.. J nitable Bldg. Dept., Schenectady, N. Y., and 44 Broad St., N. ae r Colo., Kitired 80 Hide 
New Or anon For Canada, address Cana lian General Electrio Company. Salt lt La e vity, Utah, Templeton 
Cincinnati. O., ‘shor: Fourth St. Ltd., Toronto, Ontario. San e canocisco, Cal., Claus 3preek- 
Columbus, O., 14 N. High St. els Blig 
Portiaad, Ore., Worcester Bldg. 
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When a machine is 


Issues a contract substi- 


tuting the MAN UFA C- 
TUR RY GUARAN- 1 * — 
is 3 The 


The system reduces 2 
manufacturer’s liability, 
and is more acceptable 


to a customer than a 
guarantee. ew York. 
ee ee ꝗ——ö—‚—Tʒ— ͥ —— 


strongest and oldest 
company in exist- 

— ce Con 
$100,000, ‘ull paid. 

DESHLER-McALLISTER 


ee 


PHOTOMETER! 


No Central Station or Isolated Plant Can Afford 
to be Without One, Unless Actual Knowledge as 
to the Quality of Incandescent Lamps Used is of 
No Importance, SEND FOR PRICES AND DESCRIPTION, 


NEW IN PRINOIPLE. AOOURATE IN OPERATION 
MODERATE IN PRICE. 
THE ELECTRIC MOTOR & EQUIPMENT CO. 


TETT SUCCESSORS TO...... 
Newark Ornamental Iron & Sign Works, 


12 and 14 Beaver St., NEWARK, N. J. 
Headquarters for Electric Signs. 


FOP ARMATURE COES anD SF FE BoP. 
INDIA & AMBER 


< M-I- (. A Akee 
hi i A IA SUA ATED r COMODOUANAD Mica ANIT 
Cloths and Papers. * UNE „eee 
U Eugene MunsellsCo, Mica Insulator ¢ b. INSULATOR 


IN ANY SHAPE OR PATTERN. 218 Water St. New York & Chicago., 117 Lake St. 
i WAITE FOR SAMPLES AND PRICES, 


mec. 


The First Edison Company to Use the Chloride Accumulator 


was the 


Edison Electric Illuminating Co., of New York, 


whose first battery was contracted forin 1894. It now has five batteries upon its system, and has recently 
contracted for EIGHT ADDITIONAL BATTERIES, a total of thirteen plants having an 
aggregate capacity of 104,000 AMPERE HOURS AT 130 VOLTS. 


OTHER RECENT SALES OF THE CHLORIDE ACCUMULATOR FOR CENTRAL STATION SERVICE: 


CHICAGO EDISON C MPANY, 2 batteries. 
COLUMBUS, O., EDISON ELECTRIC LIGHT CO., r battery. 
MINNEAPOLIS GENERAL ELECTRIC CO., 1 battery. 


ELECTRIC STORACE BATTERY CO., PHILADELPHIA, PA. 


New York, 100 Broadway. Baltimore, Equitable Building, Chicago, Marquette Building. — 
SALES OFFICES: Boston, 60 Stato St. Cleveland, New England Building. San Francisco, The Parrott Building. 
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Q | QUEEN-ACME PORTABLE 
Testing Set. 


Range and Accuracy Five timet 
greater than any other set. 


+ Our of every hundred orders 
V will not satisfy us. We 
must have yours. rite us for 
catalogues and prices on 


Volt Meters, 
Am-Meters, 


AND 
Ground Detectors 3 1 
= SEND FOR CATALOGUE. 
for Switchboard use. Fully guar- 
teed. Best qualit k- 
manship. ee QUEEN & CO., Ine. 
8 E Cc 0 SYRACUSE, N. v. Electrical and Scientific Instrument Works, 


1010 CHESTNUT STREET, 
= 39 CORTLANDT Sr., NEW YORK. | W, x. Branch, 59 Fifth Ave. PHILADELPHIA. PA. 
SS I 


Measures accurately from s« 
small fraction of an ohm te 
several megohms. 


TRANSFORMERS. 


Type K, Lighting and Power 
Subway Type. 


Power Transmission, 5,000 to 40,000 volts. 


Suburban Extension, 3,000 to 5,000 volts, 
for Suburban and Inter-urban Service, 


Catalogue B, Bulletins Nos. 1, 2 and 3 
describe the above Transformers. 


Write to our nearest agency 


Tne WesTERN ELxC. Co., New York. The P ittsburgh Transformer . 


Rumery KLEO. MyRs. Co., Phila, Pa. 
M. P. WoLT R ELEC. Co., Dallas, exas. 
Josnua HeNpY Mack. Works, Sao Francisco. PITTSBURGH, PA. 


? 


URISTAN M MA CHINE (OMPAN y 


CHRISTIANA, FOUNDERS PENN. U.S.A. AGENCIES 4 
fy cINEERS: FOUNS * MACHINIST « 

s Westera Electric Co., New York. 
Electric Appliance Co., Chicago. 
Pettingell Andrews Co., Boston. 
Electrical Engiacering Co., Minneapolis. 
St. Louls Electrical Supply Co., St. Leia 
The Bradford Belting Co., Cincinnati. 


~D 


Phillips Insulated Wire Co., 
Office and Factory, PAWTUCKET. R. I. 


POWER TRANSMITTING MACHINERY. 


er 
ve t. > 
5 


Turbine Wheels, Tables, Etc. 


with illustrations of all styles of 
sent on application. 


Pamphlet contammg full information, 


OcTOBER, 1899 ] 
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CONTENTS OF THIS NUMBER. 
The Double-Current Generators and Polyphase Apparatus of the Chicago Edison Com-  - 


pany - ß 


- Homer E. Niesz 


A description of a high-tension transmission system for linking together two low-tension 
station, and of the three-wire direct coupled multipolar generators tapped to collector 
rings for desivering alternating currents simultaneously with their service across the d. 


c. bus bars 2 8 ‘ 8 


— 445 


The Isolated Plant of a Wholesale Grocer’s Establishment - 5 8 z 2 - 


Containing drawings and a complete description of an application of the “Arnold System,” 
showing just how the various combinations of dynimos and engines are accomplished 
by means of the clutches and solid and tubular shafts - - = = = 451 


Electric Power as a Factor in Steel Mills - 


A description of the equipment of the Illiaois Steel Company of South Chicago, with its re- 
markable cranes ani thz famous lifting magnets tor picking up plates without using 


chains or other grappling devices 


A Live Electrical Club . 1. EAN ease Pereeseee 458 
Electric Power in a Ship Vard. . ...... . . . . . . . . . 461 
The “Same Circuit“ Method of Ine indescent Lamp Photometry 463 
New Developments in Steam Superheating (B ... ..... . . . . 464 
Among Our Foreign Co temporarie . . . . . . . . . . 465 
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Notes. e y T 471 
Editorlal— Ui Et N 474 


The Construction of Some Handy Commutator Tools, 
Alton D. Adams 476 


Telephone Testing. . . . . . . . .. .. . . - Kempster B. Muler 478 
Intertor Vi ring e Chas. E. Knox 479 
Valve Repair Tools CCC 481 
Letters on Practical Subjects...... ....20.-.--esesse0 e 483 


- 456 

Electrical Catechismn.........0..ccccccccccccccee 4 484 
Queries and Answers E(ͥ(B( q . . . . 485 

Motor Starters with Iaterlocking No-Voltage and Overload Re- 
a TT AEE E EA AEE CCC 486 
The Chapman Voltage Regulator e e 488 

The History and Present Status of the Arnold Electric Power 
Power Station . FF 489 
The Westinghouse Gis Engine S 490 

The New Lines of Manutacture of the Stemens & Halske Electric 
l Senf,, 8 491 
New Apparatus and Appliances V 493 
! ²˙wV VZV Oaea a eaa 499 
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All Designs and Sizes 
BELLS and BUZZERS. 


Supplies a general line of reliable 
material. 


ep. ote Write for catalog or special 
en booklets. 


* 


Central Electric Company, 


264- 266-268-270 FIFTH AVENUE, 
CHICAGO. 


SOUTHERN ELECTRIOAL SUPPLY 00, 
St. Louis. 


LORD’S 


BOILER 


are used, and en- 
dorsed, in every 
steam-using district 
throughout the lvl 
ized world. 

The genuine for 


mulas are made only. 


by 


COMPOUNDS 


CEO. W. LORD, 


Philadelphia, Pa. 


Our new book on water conse 
tamination, eto., sent free. 
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EVERYTHING ELECTRICAL. 3 


Street Railway Supplies, 
Electric Light Supplies, 
Telephone Supplies. 


„O. K” FEEDER| = = . 275 HAM SAND BOX. 
WIRE. pans a Aaa Fe 775 b 11 i 


E | | * 
1 ws a. = E 
GLOBE STRAIN 


MAGNET WIRE. INSULATORS. 


SANY. 


aa 4 da 
e 


KR A% eH 


BARE COPPER 
TROLLEY 
WIRE. 


TROLLE} EARS, 
HANGERS, 
ETC. 


We can make prompt shipments of everything in the 
line of Electrical Railway Supplies. 


We handle only standard goods and make close 


prices. 


ELECTRIC APPLIANCE COMPANY, 


92 & 94 West Van Buren St., CHICAGO. 


7. 0 ⏑ 0 — 


AMERICA’S LARGEST ELECTRICAL SUPPLY HOUSE... 
— te 
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RHEOSTATS..... 
CIRCUIT-BREAKERS. 


WARD LEONARD 


CARPENTER ENAMEL FIELD RHEOSTAT. 
125 Volts. 10 H. P. MOTOR STARTER, 


with ‘no voltage” release and interlocking 
2 | = 100-LIGHT THEATRE DIMMER. ö overload Circuit Breaker. 


524.30 328. PRICE $16.00. PRICE $14.70. 


Max. Amp.. .| 4 


$16.40 


$7.20 


~. 


9 0000009? 
| 
CIRCUIT-BREAKER, with Hammer CIRCUIT-BREAKER, with Hammer 
Blow. 110-225 AMPERES. 50 H. P. STARTER PRICE $36.00. Biow. 700-1650 AMPERES. 
ENCLOSED TYPE—HAMMER BLOW—AUTOMATIC. PRICE $118.00. 


PRICE $21.00. 


1 H. P. SPEED REGULATOR, ; 
V! 3 H. P. AUTOMATIC STARTER. V H. p. SPEED REGULATOR. 


PRICE; $6.00. PRICE $4.50. PRICE $1.60. 


WARD LEONARD ELECTRIC CO., MILE WY. 0.84, 


BADT-GOLTZ ENGINEERING CO., Chicago, Agents. 
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and Glass Insulator. 


Made from three shells of vitrified china, and fused together 
with glaze. Made in several sizes for Potentials 5,000 to 50, = volts, 


Steel Pins with porcelain bases for high insulation. All kinds of Line Material 


pat = ——— oe PRED. M. LOCKE, —— Bat 5 

PL LAT 8 INU BA Scrap Purchased 8 
- FOR ALL PURPOSES 251 Mu- RR. AVE NEWARK:N<d: d 
DRILLS, FILES, 
REAMERS, k OOLS. SAWS, 
TAPS, HAMMACHER, SCHLEMMER & co., WRENCHES, 
ETC. 209 Bowery, New York. ETC. 
cA Word to the Wise. V 
-an onth? THE FAGAN 


o Half i Gasoline Saved 


Means something, don’t it ? 


A No. I or Special Fire Pot ö 


Ne save half the gasoline and half 
me. 


Clayton & Lambert Mfg. Co., 


Spain Pire > Pot, $4.59 net. Catalog Free. DETROIT, MICH. 


| aN 3 Cut-out and Switch. 


Placed on celling- opens and shuts 
with cord. For controlling either 12 
canaeecont or arc lam Obviates 

s down walls. 


MANUFACTURED BY 


J. O. FAGAN, Watertown, N. I. 
For sale by all Supply Dealers. 


Something New—A Good “Monitor Bell. 
.. WITH A SLIDING CONTACT... 


You Need It. 


Rousseau s Electrical Works, Ine., W 


ESTABLISHED 1870 


329 FOURTH AVENUE, N. Y. CITY. 


OCTOBER, 1899.] AMERICAN ELECTRICIAN 9 


ER WHEELS 


ADAPTED TO ALL HEADS FROM 


3 Feet to 2000 Feet. 


Index to Advertisers 


Allen-Hussey Co., Chicago, III.. „„ „ „6 „6 eee 44 
Am. Dist. Steam Co., Lockport, N. Y...... 70 
American Elec. Htr. Co., Detroit, Mich.... 14 
American Elec. Specialty Co., N. . 80 


American Elec. Telephone Co., Chicago, III. 45 
American Elec. Works, Providence, R. I.. 79 
American Eng. Co., Bound Brook, N. J... 78 
American Reflector & Ltg. Co., Chicago... 21 
Amer. School of Correspondence, Boston.. 26 
American Steel & Wire Co., Chicago...... 32 
American Stoker Co., New York........... 69 
Am. W. Wire Brush Co., Peabody, Mass.. i 


Ames Iron Works, Oswego, N. T... q . ESPECIALLY ADAPTED TO ALL KINDS OF 
1 ree: Pal Seaton wer Chicago.. 1 
Audel, eo., O., New York.........cee0- 
r ELECTRIC POWER#LIGHTING PLANTS 

ultman O., nton, oOo 
VVV > Recent tests at Holyoke enable us to guarantee: 
Babcock & Wilcox Ce, Now YOTKissssis: 150 The largest power ever obtained from a Turbine of the same diameter 
Baker & B; ‘Woe R 3 17 — The hi hee ed ever obtained from a Water Wheel of the same power 
Baker & Fox, Brooklyn, N. T. . iS The highest mean efficiency ever obtained when running at half to full gate. We 
PAN EDENS GOs EUe EAn a a 3 antee also: A runner of the greatest possible strength. A gate unequaled in be Prl 
Barnett Co., G. & H., Philadelphia, Pa.... 1 | and ease of opening and closing. ae i — 
Bates Machine Co. Joliet, Ill............... 85 Our experience of 36 Years ae wert 

%% Bic ee Wheels enables us to suit every requirement o 
Becker, August, Boston, Mass 1 ‘ : 8 
Becker Brow, Chicago, III.. 40 water power plants. Complete satisfaction is guar- 
Belden-Larwill Elec. Mfg. Co., Ft. Wayne 18 | anteed. Send for pamphlet, and state your head 
Belknap Motor Co., Portland, Me.......... 52 and full particulars. 
Bibber White Co, Gott wane 60 ES With Suitable 

r- e i ston, Mass........... 
Baale, 15 G.. B F n AUTOMATIC STEAM ENGIN ) BOILERS 
I 2 0 O 62 6 „ „ „6 „„ 6 „6 „6 „„ e e 4 + 

Bogus. Chaa. Jo New York e 15 Built in latest style, of latest design, and highest i 
Bowe . Cor. poe oe N. Y.... 20 excellence. Sizes from 3 horse power upwar A: 

risto O., e, aterbury, On 3 S 
Bryan & Humphrey, St. Louis, Mo........ 12 Send for Engine Pamphlet D 


Bullock Elec. Mfg. Co 


Burt Manufacturing os W 1 31 J A M ES L E F F E L & Cc O B 3 


SPRINGFIELD, OHIO, U.S.A. 


Clayton & Lambert. Detroit, Mich......... 


Cleveland Twist Drill Co., Cleveland. O.. 80 Estimates furnished for Complete Power Plants, and results guaranteed. 
ng-Surface Co., Buffalo, N. Y..... 62 

Columbus Mach. Eao. Columbus. 85 is State your requirements and send for Catalogue. . à ; : s i 
Commercial Elec. Co., Indianapolis.......... 54 
Cooper, The C. & G., Co., Mt. Vernon, O.. 73 
Cornell Machine Co., Chicago, IIl............ 76 


C. & C. Electric Co., New York............. 56 
Cary Spring Works, New York.............. 54 
Central Elec. Co., Chicago ae 5 
Central Mfg. Co., Chattanooga, Tenn..... 63 
ase-Shawmut Co., Boston, Mass........ 


Crocker-Wheeler Co., New York...... ...... 55 
Crosby Steam Gage & Valve Co., Boston.. 37 
Croselmire, C. F., Newark, N. J............ - 8 
Crouse-Hinds Elec. Co., Syracuse, N. Y... 2 
Cutler-Hammer Mfg. Co., The, Chicago... 50 
Cutter Co., The, Philadelphia, Pa........... 13 
D. & W. Fuse Co., Providence, R. I........ 28 
Dayton Globe Iron Works. Dayton, O...... 9 
Detroit Lubricator Co., Detroit............. 70 
Diamond Meter Co., Peoria, III... 52 
Direct Separator Co., Syracuse, N. .. 


6 Represents a pair of 51 inch McCormick Turbines, 130 UI. P., with 10- foot diameter 
Electric Gas Lighting Co., Boston, Mass.. 15 | rope sheave. carrying 27 ropes 1%-inch diameter, driving 750-K.W. generator in No. 2 
Elec. Motor & Equip. Co., Newark, N. J.. station of the Sacramento Electric, Gas & Railway Co., Folsom. Cal. This company are 
Electrical Engineer Institute of Gorres- | using in their No. 1 station four pairs of 30-inch turbines of same make, developing 5000 


pondence Instruction, New York......... 26 | H.P.. which are direct-connected to four generators, transmitting power 23 miles to 
Elliott, W. H., Elec. Co., Cleveland, O...... 42 | Sacramento 
Emerson Elec. Mfg. Co., St. Louis, Mo.. . 55 


Engineer Publishing Co., Cleveland, O..... 48 
Ericsson Tel. Co., New York................ 37 M f AN i 
Eyanson & Armpriester, Philadelphia, Pa. 49 © 


Fagan, J. C., e eee 8 
Falcon Elec.’ Mf. Co.“ New York 25 YORK, PA. U. S. A. 


Sb. PA. U. S. 4. 
2 NEW AMERICAN TURBINE 


pre For Electric Power. 


STATE YOUR REQUIREMENTS. 
SEND FOR CATALOGUE. .... 


THE DAYTON GLOBE 
IRON WORKS CO., 


DAYTON, OHIO. 


100 Ludiow St 
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THE PELTON WATER WHEEL 


Is known the world over as 
affording the most simple, 
reliable and economical 
power for all purposes. 


Ten Thousand 
Wheels now Running 


Filling every condition of 
service in the most efficient 
and satisfactory way. 


Electric Power 


Transmission 


PELTON WHEELS are 
the recognized standard for 
operating Generators, and 
are running the majority of 
stations of this character in 
all parts of the world. 


Water Pipe and Transmission Machinery, 
And all appliances connected with a power plant. sup lied on the mast reasonable 
terms. Shipments made frm San Francisco or New York—as may afford the most 
favorable freight rates. Catalogues, Eaglish or Spanish, furnished on application. 


Address, giving conditions of service, 
125 Main St., San Francisco, Cal., U. S. A. 


THE PELTON WATER WHEEL COMPANY, u tiserty r. new od n- v.. U 84. 


THE LUDLOW VALVE MEG. CO, 


TROY, N. V., U. S. A. 


Slide Gate Valves ef every B. 
size ané style. For all ae 
Pressures ond Purposes. 


Swinging Cheek Valves. 


High Pressure Steam sa 

Valves A SPRCIALTY Pea 

Everybody wants Re- i 

sf liable Valves. 

n Specify and insist eS TE ee 

upon having the 4 | — i 2 
; l . 


W 
* 50 Š gg | @ ij 
\ 6 U U | j | 
, Our name appears nn TROY Wee) 
on every valve we ‘Op | 
make and means $ \ 5 
Standard f 2 4 
of Merit. voe 


-Oo — 
— 


Filer & Stowell Co., Milwaukee, WIs 75 
Forest City Elec. Co., Cleveland. O. 17 
Frink, I. P., New LVO rk 20 
G. & E. Elec. Co., Binghamton, N. .. 61 
Gates & Randolph, Chicago, III. . 59 
Geer, Herbert G., Baltimore, Md. 12 
General Electric Co. 2, 41 
Goldmark & Wallace, New York..... N 14 
Gold Street Car Heating Co., New Tork. 16 
Goubert Mfg. Co., New York......... 8 64 
Hall Compound Feeder Co., Chicago....... 67 
Hammacher, Schlemmer & Co. 8 8 
Hardy Lamp Co., Pittsfield, Mass. 16 


Harrison Safety Boiler Wks., Phila., Pa.. 65 
Harrisburg Foundry & Machine Works, 
Harrisburg, PP.... „4„„„„„„ 


Hart & Hegeman Mfg. Co., Hartford. 49 
Hart Mfg. Co., Hartford, S 5¹ 
Harvard Elec. Co., Chicago, III. 28 
Hayes Construction Co., Troy. oOo 46 
Hazelton Boller Co., New TOr KK... 69 
Hill Elec. Co., New Bedford, Mass......... 51 
Hoffman, G. W., Indianapolis, Ind......... 39 
Homer, F „& Co., Cleveland, O........ 40 
Hoppes Mfg. Co., Springfield, o. 64 


Ide & Son, A. L., BS ag Held. Menn 73 
Illinois Insulated ire Co., Sycamore, Ill. 43 
Inc. Elec. Light Manipulator Co., Boston. 2 
International Correspondence Schools, 
Scranton, fᷓrKaa ..... ' 
Iron-Clad Resist. Co., Westfield, N. . 11 


Jantz & Leist Elec. Co., Cincinnati, O...... 56 
Jenney Elec. Mfg. Co., Indianapolis, Ind.. 56 
Johns NE: Co., W., New York....cccces — 


Johnson Morton, Utica, N. — 
Jones, J., & Son, New York......... „„ 
Keasbey, R. A., New Tork. e .. 68 
Kennedy Valve Mfg. Co., New York City.. 88 
Keystone Electrical Instr. Co., Phila...... 38 
Klein, Mathias & Son, Chicago, Ill.......... 63 
“lemm & Co., Philadelphia, Pa............ 29 


K 
Knapp Elec. Novelty Co., New York... 28 
Knott, L. E., Apparatus Co., Boston...... 52 


Leclanche Battery Co., New York.......... 80 
Leffel, James, & Co. Springfield, 0 9 
Liberty Lamp Co., Malden, Mass.......... 16 


Locke, Fred M., ictor, Pe Serer rrr re 
Lombard Water Wheel Gov. Co., Boston.. 
Lord, Geo. en en s PAs vecsiiecses 


BB 88880 


Mabbs, J. W. Chi O, III//?«»A eases 
Machado & Roller, New Tork... 
Maintenance Co., New Tork... . . 
Manhattan Elec. Supply Co., New Tork. . 24 
Manhattan Gen. Const. Co., Newark, N. J. 21 
Manross, F. N., Forestville, Conn.......... 64 
Mason Regulator Co., Boston, Mass........ 38 
McCrea, James, & Co., Chicago, III. 29, 66 
McCreary, A. A., Co., New York............ 22 
McIntosh, Seymour & Co., Auburn, N. Y.. 7% 
McIntire Co., The C., Newark, N. J........ 39 
McLaren & Goodchild, Newark, N. J...... z 


McLennan, K., & Co., Chicago, III. 
McLeod & Henry Co., Troy, N. . . 8 
McLeod, Ward Co., New Fork... 28 
Mianus Electric Co., Mianus, Conn .. 6 
Mica Insulator Co. ew Tork... 2 8 
Michigan Electric Co., Detroit, Mich....... 


h 
Monarch Gov. & Mach. Co., Indianapolis. 72 


Montauk Multiphase Cable Co., N. Y..... 79 
Moon Mfg. Co., Chicago, III... ~- 8 
Morris Arc Lamp Co., Chester, Pa... 16 
Morse Drill & Mach. Co., New Bedford... 3 
Morse, Williams & Co., Philadelphia...... 61 
Mound Tool & Scraper Co., St. uis..... 68 
Munsell, Eugene, & Co., New York........ 3 
Murphy Iron Works, Detroit, Mich..... oe n 
Murray Iron Works Co., Burlington, Ia... 75 
National Injector Co., Cleveland, O....... . 79 
New Excelsior Dry Battery „ N. ... 47 
New York & Ohio Co., Warren, O. 1 
N. Y. Safety Steam Power Co., N. Y...... 76 
New York Telephone Co., New York...... 87 


Norton Elec. Inst. Co., Manchester, Conn. 10 


OSOON 


NORION 
Voltmeters and Ammeters 


Are the neatest switchboard instruments produced. 


. WRITE FOR QUOTATIONS. 


THE NORTON ELECTRICAL INSTRUMENT CO., 


MANCHESTER, CONN. 


AGENTS :—KOHLER BROS., Chicago, III.; NEWMAN SPRANLEY Co., 
New Orleans, La. | 


3333333500000 8 
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Ohio Electric Works, Cleveland, O......... 47 


Ohio Elec. ext weg E s Cas Trey, . 
Okonite Co., Ltd., New Lor kk 80 
Osterburg & Sutton, New York.............. 12 
Paiste, H. T., Co., Philadelphia, Pa........ 49 


Partrick, Carter & Wilkins, Phila., Pa... 42 
Patterson Damper Reg. Co., Baltimore... 68 
Pelton Engineering Co., Cleveland, O..12, 42 
Pelton Water Wheel Co., San Francisco.. 10 
Penberthy Injector Co., Detroit, Mich..... 79 
Philadelphia Book Co., Philadelphia...... 42 
Phillips Ins. Wire Co., Pawtucket, R. I... 4 
Phoenix Auto. Filter Co., Racine, Wis.... 38 


ENGINES 


— rn Ne ey our oes — ae 
machinery we make special heavy dut 

hoisting engines adapted to rough, hard, 
continuous work. The steam engine 


* d ＋ a shown hasour spiral drum counterweight 

C . So attachment to balance the weight of the 
Pittsburg Boller Scale Resolvent Co., — . steam shovel. This greatly in 

CFG ˙¹¹AAA ( A . 70 . n the capacity of the engine, as it has to 
Pittsburg Transformer Co., Pittsburg..... 4 OY T 2 “aoe ae? a eee ete the 
Plass Elec. Cons. & Supply Co., N. .. 12 HUNT STEAM HOISTING ENGINE Arti h Lede at en Eed — 
Playford Stoker Co., ee G 67 WITH COUNTERWEIGHT ä — Account — ees 
Powell, A. C., & Son, Syracuse, N. Y...... 55 large. To prevent danger from mye an 
Priestman & Co., Philadelphia, Pa. 7 „FCC ee 
Putnam, J. E., & Co., Rochester, N. Y.... 33 ELECTRIC HOISTING ENGINES, 
Queen & Co., Philadelphia, Pa.............. 4 built for heavy and continuous work, 
Reisinger, Hugo, New York 17 . 5 A piegas 3 Men 
Replogle Governor Works, Akron, G.. . 14 areas onding to those usually used with 
Riter-Conley Mfg. Co., Pittsburg, Pa...... 61 steam hoisting engines. 
Roberts Electric PERPE Co., Philadelphia. 47 Our line is primarily MACHINERY for 
Robertson, James L., Son, New York... 39 HANDLING thin hea and bulky. 
Roche, Wii, Ne Tork. . ...des ese 12 COAL HANDLING MACHINERY, “IN- 
Rockwood Mfg. Co., Indianapolis, Ind.... 66 DUSTRIAL RAILWAYS,” “CO a 
Roebling’s Sons Co., Trenton, N. J........ 3 ORS,” besides our “STEVEDORE”’ 
Rossiter, MacGovern & Co., New York... 1 transmission and hoisting ROPE. 
Ross Valve Co., Troy, N. T.... 63 Write us your requirements. Our line 
Roth Bros. & Co., Chicago, III. 5⁵ is a large one and we are always glad to 
Rousseau's Electrical Works, New York.. 8 send catalogues and information if we 
Royal Elec. Co., Peoria, III. 22 know what is required, Please address 
Safford Arc Lamp Mfg. Co., Buffalo...... 16 the works direct. 
apt on 8 8 9 tesė 8 * — 

awyer-Man ec. Co., egheny, Pa.... 
Schiff-Jordan & Go., New Tork... 25 eNO EC WAUAT CONS. C W H T El 
erer .es 4 ' AE o 2 ' 1 UN 00. 1 m Street, 
Sharn, Lo Ca Omahā.: NODicrsivsssccciessssss 45 . 
Sherwood Mfg. Co., Buffalo, N. ... 31 HUNT ELECTRIC HOISTING ENGINE. WEST NEW BRIGHTON, N. Y. CITY. 
Shiffler Bridge Co., Pittsburg, Pa.......... 61 
Shultz Belting Co., St. Louis............... 8 


Siemens & Halske Elec. Co., Chicago 30 
Skinner Engine Co., Erie, Pa.............. 74 N 
Smith, 8. Morgan, Co., York, Pa........... 9 j 


Southwark Foundry & Mach. Co., Phila.. 75 


Sperry, B. N., Syracuse, N. .. 16 COMPRISING 

ag erg Pht heme apace & Elec. Co., Pea- 10 Ammeters, Voltmeters, Galvanometers, Wheatstone 

Standard Underground Cable Co., Pitts- Bridges, Resistance Boxes. Photometers, 
CCC 14 Tachometers, etc 

Stanley Instrument Co., Great Barrington, „ | SPECIAL CABLE TESTING OUTFITS, PORTABLE TESTING SETS, 

Star Electric Co., Binghamton, N. Y...... 33 CONDUCTIVITY BRIDGES, ETC. 

Stephens Mfg. Co., Roe, Detroit, Mich.... 63 

Sterling: Wisctric: Co. ceverccsovecvcvarnenceaes 44 Send 10 cents for Catalogue B. More than 100 pages. 

Sarung e n = i ' ' 
erling Varnis O., ttsburg, Pa....... a 2 * 

33 8 ie 5 O es 2 JAMES G. BIDDLE. delphi k Ps r 
te war eater Co., Buffalo, N. . = a a a. BL TING SET. 

Stirling Co New York and Chicago Be pean 69 — . n , a — — — : : 


D KN 
Stucky & Heck Mfg. Co., Newark, N. J... 42 en 
Sturtevant, B. F., Co., Boston, Mass 72 


Thompson, Son & Co., New York............ 40 e l Wo IN ONE 
Toerrin o., C. J., Philadelphia, Pa...... 12 5 6 „% 0 
2 77 757 F Ss RRETA a 

rotter’s Mona . Co., New York....... 
Tucker Mfg. Co., Fork, F 44 VOLTMETER Combined. 
8 * Tube Cleaner Co., Pitts- i and AMMET ER.... 

urg GA. 2 60 20 0% eee eee eee eee eee J 

United C d Schools, N. Y..... 39 i - 
unted Correspondence Gon Detroit, Mich. so Invaluable for General Testing Work 
B. 5 23 8 1 de > R-S SEND FOR PRICRS. 

28 ne 0 e 
V D . land, O.... 40 
Winno Chnome chem. Ga. MUNANKI ci WHITNEY ELECTRICAL INSTRUMENT CO., 


Ward Leonard Elec. Co., Bronxville, N. Y. 7 a 203 BROADWAY, N. Y. CITY. 3 


Warren Elec. Mfg. Co., Sandusky, O..... 57 


Western Elec. Co., Chicago and N. Y.... 33 


Y MACHADO & ROLLER, General Agents. 
Westinghouse Air Brake Co., Pittsburg... 34 s ROSS SESS a a a a a A i 
Westinghouse, Church, Kerr & Co., N. V. 34 


—— aaa 
Westinghouse Elec. & Mfg. Coo. 1. 34 
Westinghouse Machine Co., Pittsburg..... 34 
Weston Elec. Inst. Co., Newark, N. J.. 52 a 
Wheeler ay Co., Boston, Mass..... 21 


White. H. P., & Co., Philadelphia, Pa..... 22 
White Dental Mfg. Co., S. S., Phila., Pa. 46 | Manufacturers of Lock Box 218, WESTFIELD, N. J. 


Whitney Elec. Instr. Sail Penacook, N. H. — DYNAMO RHEOSTATS, MOTOR RHEOSTATS, THEATRE DIMMERS. 
A as., O., Ade A, & . 
aa E N Na HOR; ore i 2 ALSO SPECIAL RHEOSTATS MADE TO SPECIFICATION. 


DIXON’S GRAPHITE 


Commutator Lubricant and Dressing: 
Keeps commutator in Perfect Condition with the fine steel bine glaze engineers like so well. 


Sample free to Dynamo Engineers. R JOSEPH DIXON CRUCIBLE CO., JERSEY CITY, N. J. 


THE BOSSERT ELECTRIC CONSTRUCTION COMPANY, utica. N. V. 


Sole Manufacturers of 
WN, OUTLET, SWITCH AND CUTOUT, 
STEEL Pip DISTRIBUTION AND MAIN JUNCTION BOX ES. 
SWITCHBOARDS, PANELBOARDS, ELECTRIC APPLIANCES. — 


Se FOR CATALOGUES 


our constant potential Arc Lamps 
is mounted absolutely fireproof. 
The separate turns of the wire 
are laid in the grooves on the 
surface of a large porcelain cylin- 
der, so that they cannot sag 
and short-circuit on one another. 
The wire is not coiled in a 
small spiral, and theref re is me- 
chanically more sound than wire 
so wound. The adjustment is 
made by moving a band vp o! 
down, and is the work of but 
a moment. The resistance is 
not placed inaccessibly at the top 
of the lamp but is placed so that 
it becomes acces-ible by 


care. 


For full information and prices write to the 


c. J. TOERRING co., 


The Resistance Wire in 


merely lowering the outer 
globe. All other points of the 
lamp are designed with equal . 


1035 Ridge Avenue, Philadelphia, Pa. | 


BRYAN & HUMPHREY, 


Mechanical & Electrical Engineers 


Consultations, Reports, Estimates. Plans, Speci- 
fications, ~uperintendence, Tests, Purchasing. 
Designs of Central Stations a Specialty. 


706, 707, 708 Llacoln Trust Bidg., ST. LOUIS. 
WX. H. BRYAN, M. K. H. H Hcmpnrey, M. S 


EER, HERBERT G., E 4-8. 


Consulting Electrical Engineer 
and Steam Expert. 
Designs of Electric Light and Power Plants 
for Offices and Public Buildings, Factories and 
Municipalities. Expert tests of Engines, 
Boilers and Machinery. 


3'7 Equitable Eullding, 


BALTIMORE. 


CS TERBERG & SUTTON, 


Consulting Fngineers and Elec- 
trical Fx perts. 
Power Transmission Vig ting and Railway 
org. 


Bowling Green Bidg., 11 Broadway, 
Telephone. 782 Broad. NBW YORK 
M. OSTERBKKG, E. E. A. M. F. SUTTON. E. N. 


PELTON ENGINEERING CO, 


CLEVELAND, O., 


Consulting, Designing, 
Contracting, Testing. 


Manufacturors’ Agente for Machinery and 
Station Supplies. 


SSS EE a AE I 
' had call for ELE TRIC RUBY 
LAMPS. Yes, but they werent reliable. 
They were too costly, Thi; ts 
Practicable, 
Reliable, 
Inexpensive. 


You can sell dozens 
of them. Hence, 
get them. 


We are the 
Mesufacturers. 


Bm Write for Prices, Some- 
~“ thine New all the time, 
Watch for them. 


H. E. PLASS BURCTRIC4L SUPPLY CO., 


23 Barclay St. (cor. Church St.), New York. 
(See our Windew Display.) 


CLASSIFIFD 


LIST OF ADVERTISERS. 


AIR BRAKES, 
Weatinzhones Air Brake Co., Pittsburgh. 
ANSNUNCIATORS. 
Pire a pp! 7 Hee Oe C BICA RO: 
ec. as 4 R ng 0., og on. 
Partrick. Carter & Wilkins. Philadelphia. 
Star Electric Co., Rinehamton, N. T. 
DATrERIKS. PRIMARY. 
Flectric Appliance Co., Chicago, III. 
Electric Gas Lighting Co.. Roston. Mass. 
Teclanche Rattery Co., New York. 
Manhattan Electrical Supply Co.. N. F. 
New Excelsior Bat. Co., N. Y. Ciy 
Ohio Electric Works, Cleveland, $ 
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Partrick, Carter & Wilkins, Philadelphia. 
Phvenix Battery Mfg. Co., St. Louis. 

Star Electric Co., Binghamton, N. Y. 
White. S. S. Dental Mfg. Co., Phila. 

BATTERIES, STORAGB, 

Klectric Storage Battery Co., Philadelphia. 

BELLS, 

Electric 1 Co., Chicago, III. 
Huebel & Manger. Brooklyn, N. T. 
Manhattan Elec. Supply Co., N. Y. 
Ohio Electric Works, Cleveland. O. 
Partrick, Carter & Wilkins, Philadelphia. 
Rousseau’s Elec. Works, New York. 
Star Electric Co., Binghamton, N. Y. 

BELT DRESSING. 

Cling-Surface Mfg. Co., Buffalo, N. Y. 

Dixon Crucible Co., Jersey City, N. J. 
BELTING, 

Aultman Co., Canton, O. 

Chicago Rawhide Mfg. Co., Chicago, III. 

Shuitz Relting Cn.. At. Louls, Mo. 

BOILER COMPOUNDS, 

Hall Compound Feeder Co., (Feeders), Chi- 
cago. 

. Geo. W., Philadelphia, Pa. 

Pitts. Roller Scale Resolvent Co., Pittsburg. 

BOILER DOOR ARCH ES. 

Meleod & Henry, Troy, N. T. 

BOILERS, 

Babcock & Wilcox Co., New York. 
Hazelton Boiler Co., New Tork. 

Murray Iron Works Co., Burlington. Iowa. 
N. Y. Safety Steam Power Co.. New York. 
Rtirling Ca New York and Chicago. 

BOILER TUn E CLBANERS. 

Chicago Roller Cleaner Co., Chicago. 
Sherwood Mfg. Co., Buffalo, N. Y. 
Union Boller Tube Cleaner Co., Pittsburg. 

BOOKS. 

Andel & Co., New Tork. 
Philadelphla Book Co., Phila. 
Sharp. L. C., Omaha, Neb. 

BOT HDS. OUTLET. TERMINAL, ETC. 
Boarert Electric Con Co., Utica, N. Y. 
Johnson & Morton, Utica, N. Y. 

BRIDGES. 

Riter Conley Mfg. Co.. Pittsburgh, Pa. 
Ahifier Rridge Cn.. Pittahurgeh. Pa, 

BRUSHES, DYNAMO AND MOTOR. 
American Elec. Spectalty Ca., N. X. 

Am. Wov. Wire Brush Co., Peabody, Mass. 
Goldmark & Wallace (Koch), N. Y. 

“Ohio Elec. Specialty Mfg. Co., Troy, O. 
Wirt Charles. Philadelphia. 

BURNERS. GAS, ELECTRIO, 

Ribher, White & Co., Boston. 

Electric Gas T.ighting Co., Roston, Mass. 

Roanesean’a Flectrical Works New York. 
Ca M nos. ELECTRIC LIGUT, 


CIRCUIT BREAKERS. 
Cutter Elec. & Mfg. Co.. Phila., Pa. 
Gates & Randolph, Chicago. 
Ward Teanard lar Ca.. Reanxville, N. Y. 
CLAMPS FOR RTRAM JOINTS. 
McCrea, Jas., & Co., Chicago, TIL 


New Standard Dry Battery 


Standard of United States 
Navy and the World. 
Will positively beat any 
other form of dry cell for 
Telephone, FElectro-medi- 
cal Apparatus, by FOUR 
to ONE in actual work. 
K. M. F. 1.55 volts. 
Current 12 to 22 ame 
peren, As those cells a e 
entirely from acid. they 
will stand on the shelf for 
years. BY MAIL $1.00 


WILLIAM ROCHE, 4 Yoqy, TA 


NEW YO ° 


VITRO CELER OM Ei. 


An indestructible Incandescent Lamp Color. 
glass in appearance and durability. Can be u 
Send for circular and prices. 


outside decoration. 


Equal to natural 
for inside or 


VITRO CHROME CHEMICAL CO., AW TUK, wis.’ 


We make a epochai of nameplates 
or 


Dynamos, Motors, 
Electrical Apparatus, 
and Machinery of all kinds. 


Designs and prices sub- 
mitted on application. 


J. L. Board Engraving Co. 
182-186 So. Clinton Street, 
CHICAGO, ILL. 

Cable Address BOARD,” 
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CLIMBERS, 
Klein, M., & Son, Chicago, III. 
COAL AND ASHHS HANDLING MACHY. 
Aultman Co., Canton, O 
Hunt. C. W.. Co.. New York. 
COLORING COMPOUND FOR LAMPS. 
Vitro Chrome Chem. Co., Milwaukee, Wis. 
COMMUTATOR BARS, 
General Electric Co., Schenectady, N. Y. 
Homer, F. L. Co., Cleveland, O. 
Sterling Supply & Mfg. Co.. New York. 
COMMUTATOR COMPOUNDS, 
McLennan, K., & Co., Chicago. TIL 
Trotter's Mona Mfg. Ca., New York. 
CONNECTORS AND TERMINALS, 
McIntire Co., The. Newark, N. J. 
Moon Mfg. Co., Chicago. 
CONTRACTORS FOR DOILER CLEANING, 
Union Roller Tube Cleaner Co., Pittsburgh. 
CONTROLLERS, 
White. II P., & Co., Philadelphia, Pa. 
CONVE VERS. COAL AND ASH RS. 
Aultman Co., Canton, O. 
Hunt. C W.. Ca.. New York. 
CORRESPONDENCD SCHOOLS, 
American School of Correspondence, Bos- 
on. 
Electrical Engineer Institute, New York. 
International Corres. Schools, Scranton. Pa. 
T’nited Correspondence Schools, New York. 
CROSS ARMS, 
Central Mfg. Co., Chattanooga, Tenn. 
Electric Apnilance Co., Chicago, III. 
Salem Iron Works (Braces), Salem, N. C. 


DESK LAMPS. 
McCreary. A. A., New York. 
McLeod, Ward & Co., N. Y. 
Ohio Flectric Works, Cleveland, O. 
DRILLS. 
Cleveland Twist Drill Co., Cleveland, O. 
Hammacher. Schlemmer & Co., New York. 
Morse Twist Drill & Mach. Co., New Bed- 
ford Mara. 
ELECTRICAL nous Goons, 
Bibber. White & Co., Raston, Mass. 
Central Electric Co., Chicago. 
Edwards & Co., New York. 
Electric Appliance Co., Chicago, III. 
Electric Gas Lighting Co., Boston. 
Ohio Electric Works. Cleveland. O. 
Partrick, Carter & Wilkins. Philadelphia. 
Rousseau's Electrical Works. New York. 
Star Electric Ca., Binghamton, N. Y. 
ELECTRIC NOVELTIES. 
Knapp Elec. & Novelty Co., N. Y. 
Ohio Electric Works. Cleveland, O. 
Plass Elec. Con. & Supply Co., N. T. 
Roche, Wm.. N. V. 
ELECTRO-MEDICAL APPARATUS. 
Ohio Electric Works. Cleveland. O. 
Partrick. Carter & Wilkins, Philadelphia, 
ELEVATORS. 
Aultman Co., Canton, O. 
Hunt, C. W., Co. New York. 
Moree. Willams & Ca.. Philadelphia, Pa. 
ENGIVEERS AND CONTRACTORS. 
Arnold Elec. Power Station Co., Chicago. 
Bryan & Humphrey, St. Louis. Mo 
Geer. Herbert G., Baltimore, Md. 
General Electric Co. 
Hays Construction Co., Troy. O. 
Machado & Roller, New York. 
Osterbure & Sutton. New York. 
Pelton Engineering Co., Cleveland, O. 
Weatinghouse, Church, Kerr & Co., N. Y. 
Weetingehouse Flectric & Mfe Co, 
ENGINES. GAS AND GASOLINE, 
Aultman Cn.. Canton. O. 
Columbus Machine Co.. Columbus, O. 
Cornell Machine Co., Chicago. 
Prieetman & n. Philadelphia. 
ENGIVE GOVERNORS, 
Monarch Gov & Mach. Co., Indianapolis. 
ENGINES, STRAM. l 
American Engine Cn.. Round Brook, N. J. 
Ames Tron Works. Oswego, N. T. 
Aultman Co., Canton, O. 
Rall Fngine Co.. Erte. Pa. 
Rall & Wand Ca., New York. 
Cooper. The C. 4 G. Cana. Mt Vernon, O. 
Filer & Stowell, Milwaukee Wia. 
Harrish’e F’drv & M. Co. Harrisburg, Pa. 
Ide. A. T... & Son. Snrinefield. M. 
MeTntosh & Bevmour Co. Anbhurn, N F. 
Murrav Tron Warka Co.. Burlington Towa. 
N. V. Safety Steam Power Co., New York. 


Kenner Enetne Co. Frio Pa. 
Ranthwark Fanndry & Mach Co Phila. 
Sturtevant R. F Cn Raatan Maan. 
Weetinchonse. Church. Kerr & Con. N. Y. 
Waetinehanen Marhinea On „ Pa. 
NIN ANY YH @TMAW WRATT F 
Am District Steam Co.. Lockport, N. Y. 
FANS. $ 
CBC. Plectriec Cn.. New York. 
Central Flectrie Ca.. Chicaga. 
Flectrie Annitance Mn.. Chicaga. M. 
Fmerann Mectriec Mfe Cn.. Rt Tania. Mo. 
General Electric Ca., Schenectady, N. Y. 
Tones, J.. & Son Co.. New York. 
Rath Rr & Co Chieaen M 
Seher. Jordan & Co. New Vork. 
fHurtevant R F.. n.. Roatan. Mass. 
Wactarn PMlectrie Cao. Chicaga. 
Weettnghouse Elec. & Mfg. Co.. Pittsburgh. 
VV. Md. 
Rarnett. G & H.. Co., Philadelphia. Pa. 


FILTERS, OTL. 
Rurt Mfg. Co., Akron. O. 
Phoenix Auto. Filter Co., Racine, Wis. 
Roherteson. James L., & Son, New York. 


FIRE BRICK. 
Mel.end & Henry Co., Troy, N. T. 


FIRB POTS. 
Clavton & Lambert Mfg. Co.. Detroit. 


FIXTURES. LRC. AND COMBINATION. 
Bilectric Appliance Co., Chicago, IL 


FLEXINLE SHAFTS. 

Tnion Rotler Tube Cleaner Co., Pittsburg) 

FLUE CLEANBRS. 

Sherwood Mfg. Co., Buffalo, N. Y. 
T’nion Rotler Tube Cleaner Co., Pittsburg 

FURNACES, 

Murphy Iron Works, Detroit, Mich. 

FUSES, 

Chase-Shawmut Co.. Boston. 

D. P. W. Fuse Co., Providence, R. I. 
Harvard Elec. Co., Chicago. 

Johns. H. W., Mfg. Co., New York. 
McIntire. C., Co., Newark. N. J. 

GASKETS. 

17. S. Mineral Want Co., New York. 

GEARS AND PINIONS. 

Chicaga Rawhide Co., Chicago. 
Van Dorn & Dutton Co., Cleveland, Ohir 

GRAPHITE, 

Dixan Cructhle Ca. Jersey City. N. J. 

GRATES, SHAKING, 

Rohertenn,. James L., & Son, New York. 

HfATERS, CAR. 
ald Street Car Heating Ca., N. Y 

INATEns. PURIFIERS. FNRED- WATER. 
Natea Machine Ca., Jnilet. III. 

Gouhert Mannufacturine Co. New York. 

Harrison Safety Roller Works, Germa’ 
town Junetſan. Philadelphia. 

Honpes Mg Co., Sprinefield. O. 

Roherteon, James T... & Son, New York 

Poea Valve Co., Troy, N. V. 

HEATING DEVICES, ELECTRICAL. 
American Electrice Heating Cn.. Netrn' 
T’nited Flee Heating Co., Detroit. Mich 

IMPULSE CLEANERS, 

T'nian Poher Tube Cleaner Co., Pittsburg, 

INDICATORS, 

Rohertenn James L., & Son. New York 

INJECTORS, 

Tuunkenhetmer Co., Cincinnati. 
National Tniector Ca., Cleveland Ohio 
Penherthy Tniectar Cn WMetralit, Mich. 

INSTRUWENTS, BPLECTRICAL. 
American Flee. Snectaltv Cn. New Yor? 
Relknap Motor Co.. Portland Maine. 
Riddle. J. G Philadelphia. Pa. 

Rriatol Co.. Waterburv. Conn 

Dia mond Meter Co., Peoria. M. 

HFlectrie Appliance Co., Chicago. III. 

Flectric Motor & Enuin. Co., Newark. N. J. 

Gates & Randolph. Chicago. 

General Electric Co., Schenectady. N. Y 

Keyntone Electrical Instrument Co.. Phils 

Knott Apparatus Co. L. N. Boston. 

Machado & Roller. New York. 

een Elec. Instrument Co., Manchester. 
onn. 

Ohin Flectric Works Mleveland. O. 

Partrick. Carter & Wilkins. Philadelnhis» 

Stanley Instrument Co., Great Barrington, 


ass. 
Queen & Co.. Philadelphia. Pa. 
8. E. I. Co.. Syracuse. N. T. 
Siemens & Halske Elec. Co., Chicago. 
Weston Elec. Instrument Ca., Newark. N.“ 
Whitney Elec. Instr. Co., Penacock, N. H. 
Wirt & Ca., Chas.. Philadelphia. 
INSULATORS AND INS. MATERIALS. 
Eastern Elec. Cable Co., Boston. 
Electric Appliance Co., Chicago. Til. 
Johns Mfg. Co., H. W., New York. 
Locke, Fred M., Victor, N. T. 
Munsell & Co., New York. 
Okonite Co., New York. 
Stand Underground Cable Co., Pittsburg? 
Star Electric Co., Binghamton, N. Y. 
Sterline Varnish Co., Pittsburgh, Pa. 
INSURANCE. 
The Maintenance Co., New York. 
INON STRUCTURAL WORK, 
Riter-Conley Mfg. Co., Pittsburgh. Pa. 
Rhiffier Rridge Co., Pittsburgh, Pa. 
LAMPS, ARC, 
Baker & Fox (Theatre), Brooklyn, N. Y. 
Belden-Larwill Elec. & Mfg. Co., Ft. 
Wayne. Ind. 
Rogue, C. J., New York. 
Gates & Randolph, Chicago. 
General Electric Co., Schenectady, N. Y. 
Jones, J. & Son Co., N. Y. 
Liberty Lamp Co.. Malden, Maas, 
Manhattan Gen’) Cons. Co., N. Y. 
Morris Are Lamp Co., Chester, Pa. 
Pelton Engineering Co., Cleveland. O. 
Safford Arc Lamp Mfg. Co., Ruffalo, N. Y. 
Siemens & Halske Elec. Co., Chicago. 
Standard Ther. & Elec. Co., Peabody, Mass. 
Toerring, C. J. Co., Phila. 
Weetinghoure Elec. & Mfg. Co. 
LAMPS, BICYCLE, 
Ohio Electric Works. Cleveland, O. 


LAMPS, INCANDESCENT. 
Central Electric Co., Chicago. 
Electric Appliance Co., Chicago, III. 
Gates & Randolph, Chicago. 
General Electric Co., Schenectady, N. T. 
Hardy Lamp Co., Pittafleld, Mass. 
Lynn Inc. Lamp Co., Lynn, Mass. 
McLaren & Gondchild. Newark, N. J. 
Machado & Roller, New York. 
Michigan Elec. Co., Detroit, Mich. 
Ohio Electric Works Cleveland. 0 
Partrick. Carter & Wilkins. Philadelphia. 
Sawyer-Man Elec. Co.. Pitsburgh. 
Sperry., B. N.. Syracuse, N. Y. 
Star Electric Co., Binghamton, N. Y. 
LAMP MANIPULATORS. 
Inc. Elec. Lt. Manipulator Co., Boston. 
LIGHTNING *RRESTERS, 
Central Electric Co., (Chicago. 
General Flectric Co., Schenectady, N. Y. 
Harvard Elec. Co., Chicago. 
Westinghouse Elec. & Mfg. Ca 
LTURRICATORS, 
Detroit Lubricator Co., Detroit, Mich. 
Lunkenheimer Co., Cincinnati. O. 
Sherwood Mfg. Co., Buffalo, N. Y. 


THE 
PRINGIPLE 
THAT 
MAKES 
CIRCUIT 
BREAKERS 
PRACTICAL 


A circuit breaker is as 
important an item in 
electrical equipment as 
is a safety valve to a 
steam engine. 


~ 


THE CUTTER CO0., 


1112 Sansom St., PHILADELPHIA. 
120 Liberty St., NEW YORK CITY. 
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METAL POLISH. 

Hoffman, G. W., Indianapolis, Ind. 
MODELS. 

Baillard, II. V., New York. 
MOTERS A AND ) DYNA MOS. NY 

J. Mis 

Biber Whiter Co, Bosto ton, M 

Bullock Elec. Mtg. Co ncinnati, O. 

C. & C. Electric Co., New Tork. 
Central Electric Co., Chica o: 
Chicago Dynamo & Motor Chica 


cago. 
Commercial Electric Co. ‘Indiana lis, Ind. 


ker Wheeler Elec. New York. 
Eddy Elec. Mfg. Co.. Windsor, ‘Conn. 
Emerson Blectric Mfr. Louis, Mo. 


ig Elec. Mfg. Co Indiana rie 1 Ind. 
Ohio Fier tro Works, ‘Clevela 
Powell, A. C. rA Son n, Syracuse, N. 


Royal Elec. Co Peori a, fi 
Fiemens & Halske Elec. Co., Chicago. 
Sturtevant, B. F., „ Boston, Mass. 

’ Cincinnati. O. 


Warren Elec. Mfg. Co., Sand 


usky, 
Westinghaus⸗ Fler. & Mfr. Co ttsburgh. 


MOTOR STARTERS, AUTOM ATIO, 
Putnam. J. E.. 4 Co., Rochester, N. Y. 
NAME PLATES. 
Aporusa Becker, Roston. 
nard Engravine Cn.. Chicago. 
OTIR AND LUBRICANTS, 
Dixan Cructhle Co., Jersey City, N. J. 
PANEL ROARDS, 
Crouse-Hinda Klec. Co., Syracuse, N. Y. 
Janes. J., 4 fon, New Yerik. 
7imdara 4 Hunt, N. A. 
PIPE Ci. AU ten. 


V’nion roller Tube Cleaner Co., Pittsburgh. 


PLANIMET 

Robertson. James L., & Son, New York. 
PLATINUM. 

Baker & Co. Newark, N. J 

Croreimire. ©. F. . N. J. 
POWER TRANSMISSION. 

Aultman Co., Canton, O. 
FN. i. VS. 

Rack woand Mfg. Co., Indianapolis, Ind. 
RAIL BONDS. 

Americnn Steel & Wire Co., Chica 
RAILWAY EQUIPMENTS, BLECTRIO. 

Bihbber- White Co., poston. Mase. 
Central Blectric Co., Chicago. 

General Electric Co.. Schenectady. N. T. 

Sterling 9 Mfg (G., New York. 

Westinghouse & Mfg. Ca = 
REFLECTORS AND SHADES, 

Amer. Refiector & Lighting Co., Chicago. 

mie Appliance A Chicago, nı 
n 


Wheeler Reflector Co., Borton. 
REGULATORS. Damper. Pressure, Bte, 

Mason Regulator Co., Boston, Mass. 

Patterreon Damper Reg. Co., Balto., 
REPAINIVG, SIURCTRICAL. 

Becker Bros., Chicago. 

Elliott Elec. Co., Cleveland, O. 

Hamer. F. L., & Co.. Clev eland. O. 

Stewart Elec. Co., Cincinnati, O. 

Stucky & Heck, Newark. N. J. 


Thom „ A. T. Sons & Co 
Van m & Dutton Co., Cleveland. Ohi.. 
RHBOSTATS. 


American Elec. Specialty Co., N. Y 
Cutler Hammer Mfg. Co. icago. 
Cutter Elec. & Mfg. Co., Phila., Pa. 
Tron-Clad Resistance Co., Westfield, N J 


Ward Leonard Elec. Co.. Bronxville, N. Y 


SCO M. NA Nn APP at i at 
Bernard Co., F. G., Troy. N. Y 
Elliott Elec. Co., Cleveland, O. 
General Elec. Co. 
Peltan Engineering Co., Cleveland. O 
Rossiter, MacGovern & Co. „„ New York. 
Rtewart Elec. Co., (mennat, O. 
Thamnran, Son & N. Y. 
SEPARATORS STEAM AND OIL. 
Austin Reparator Co., Detroit, Mich. 
Bates Machine Co., Jol et, Til. 
rect Beparator Co Syracuse. N. Y. 
. e Co., New York. 
Harrison Safety Boller Works, Phila.. Pa. 
Hoppes Mfg. . Springfield, O. 
Stewart Heater o., Buffalo, N. F. 
Weatinwhousa. Church Kerr & Co., N. Y. 


GA. 

Cary Spring Works, New York. 
Manman. F, N., Forestville, Conn. 
STOK ERS. 

American Stoker Co., N. Y. 

Playford Stoker Co., Cleveland, O. 
Weatinghouse. Church, Kerr & "Co. N. Y 
STIPPLIER, ELECTRICAL (General). 
Bibber White Co., Boston, Mass. 


Central Electrie Co., Chicago. 
Chase-Shawmut Co., Bostun. 

Bl Appliance Co., Chi nL 
Blectric Gas Lighting Co., Boston, Masa, 
General Electric Co., Schenectady, N. Y. 
Jones, J., & o., New York, 


iy n 

Manhattan Elec. Supply A 2u N N. nce 
is troit ear 

Ohio Electric works. Cleveland oo" 
Partrick, Carter ü Philadelphia. 
Pelton nginesting Cleveland, O. 
Rousseau's Elec. N. 
Star Electric Co. n N. T. 
Sterling Supply Mfg. Co., New Tork. 
Western Electric Co., Chi 
Westinghouse Elec. & Mfg. 


STEAM PIPE AND BOILER COVERINGS. 


Keasbey, R. A., New York. 
SWITCHES AND SWITCHBOARDS,. 

Central Electric Co., Chicago. 

Crouse-Hinds Elec. Co., 5 N. F. 

Cutter Co., Phila. 

Electric Appliance Co., 


Emereon Electric Mfg. Co By Louis 1 
anson & Armpriester, Tanz 0 eee TA 
ngan, J. C., steren a 5 

Falcon Eiec. Meg. 


Hart & Hegeman Co. dehen nn. 
Nart Mf 9 Hartford. Bate 


Hill, W. Elec, Co., New Bedford, Mass. 


Jonea. J., & Bon Co., New York. 

Mabbs, J. W. (Voltmeter), Chicago. 
Machado & Roller, New York. 

Paint . T.. Co.. Chi nea. Philadelphia. 
Echift, Jordan & Co., N. Y. 


Leonard Elec. Co., Bronxville, N. Y. 


White, H. P., & Co., . Pa. 
Zimdara & Hunt t. N. Y 
TELEGRAPH APPARATUS. 
Electric Appliance Co., Chicago, III. 
Parrini C 3 Su ly Co., N.Y. Iphia. 
a e arter & Wilkins, Philade 
TRLBEPHO 8 
Allen- . III. 
American Etec. Welephone i Co., Chicago, III. 
Central Electric Co. . 
Conn. Tel. & Miestrio Co.. Meriden, Conn. 
Electrice Appliance Co., Chicago, 
Ericsson Co., New York. 
Mianus Elec. Co., Mianus, Conn. 
Manhattan Elec. ‘Rupplv Co., N. Y. 
ee Mfg. Co. (Distributing Boxes), Chi- 


New ‘York Te Tel. Co., New York. 
Ohio Electric Works Cleveland, O. 
Sterling Elec. Co., Chica cago. 
Strom -Carison Tel. fg. Co., Chicago. 
Tucker Mfg. Co. Tork, P 

da 


& B. Biectric Co., Binghamton, N. T. 
Hammacher. Schlemmer Co., New York. 
e O., ca 

Mouna iran and haber T C., St. Louis, Mo. 
TRANSFOR WERS. 

Fibber. Wh d O yeaa n 

c Arpliance 

General Electric Co., n chenectady N. 

Pittsburgh Transformer N Pit 

Royal Elec. Co., Peoria. III 

Weatinghoure Elec. & Mfg. Co. 
TURE CLBANERS. 

Tinian Rotler Tube Cleaner Co., Pittsburgh. 
TUTUR RINES. 

Christiana Machine Co.. Christiana. Pa. 

Davton Globe Iron Works Co.. 13 O. 

Tefel. Ja mes. & Co.. Springfield 

Pelton Water Wheel Co., San Fran., Cal. 

Smith, 8. Morgan, Co.. York, Pa. 

at eee & 8. V. Co., Dayton, O. 


Crosby Steam Gage & Valve Co., Boston 
Kennedy Valve Co., New Tork. 
T.unkenheimer Co., Cineinna ti. Ohio. 
Maron 9 Co. Boston, Mass. 
T.udlow Valve Mfg. Troy, N. Y. 
Ross Valve Co., 83 N. Y. 
Stephens Roe Mfg. „ Detroit, Mich. 
VARNISHES. 
Sterling Varnish Co.. cone Pa, 
VOLTAGE REGULATOR 
Relknap Motor Co.. Portiend. Maine. 
w \TCHES, NNN- Uu \GNETIC. 
Necken. A. C.. Chicagn. 
WATER-WHREL GOVERNORS. 
Lombard Water Wheel Gov. Co., Boston. 
Reninele Governor Works, Akron, O. 
WIRES AND CARLES. 
American Fiectric Works. Providence, R. I 
American Steel & Wire Co., Chicago. 
Bibber- White ao Boston, Mass. 
Central Electric Ca.. Chicago. 
Chicago Insulated Wire Co., Chicago. 
Eastern Electric Cable Co., oo Mass. 
Electric Appliance Co., Chica aon 
Illinols Insulated Wire Co., Chica 
Montauk Muitinnase Cahe’ Co., Now York 


Okonite 8 Lied., New York. 
Partric or h Wilkins. Philadelphia. 
Phill! ns. ire Co., 5 R. I. 
Roebline’a John A., Sona. Trent N. J. 
Stand. Underground Cable Co., Pittsburgh. 
X-RAY APPARATUS. 
Knott, L. E., Apparatus Co., Boston. Mase 


ouble discount the cost of 
handling material by us- 
ing our special labor saving ap- 
pliances for this purpose. 
Write us, giving conditions 
and requirements. Catalog ue 
“C” on application. 


THE AULTMAN COMPANY, 
916 South Market Street, 


CANTON, OHIO, U. S. A. 


Water Wheel 
Governors. 


Sensitive enough to adju tes for the 
slightest changes in a and quich 
enough to take care of heavy chan 
of load, as required for Electric Li 
ing, Power and Railway Plants. Sor 
respondence solicited. 


The -Replogle Governor Works 


AKRON, OHIO. 


American Electrical Heater Co., 


MANUFACTURERS OF 


ELECTRIC 


Soldering Irons, Tailor’s. Irons, 
Laundry Irons, Hat Irons, Curl- 
ing Iron Heaters, Glue Pots, 
Air Heaters, Etc. 


oan 


Also other devices for Electrical Heating. 
197 River Street, 
DETROIT, - - MICH. 


KOCH Dynamo | Brush. 


= GOLDMARK & WALLACE 


Men's fer U.S. 119 Worth St., New York. 
SAMPLE Sets SENT ON TRIAL. 


>So Cen Ga Ga == — 


Telegraph and Telephone Wires and Cables. 


Underground, Submarine, Aerial 


Street Railway and Electric Light Wires 


nd Cables, Underground and 


ee | 
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THE ELECTRIC GAS 


LIGHTING COMPANY 
193 DEVONSHIRE ST., BOSTON 


Reflectors, Annunciators 
Rheostats, STYLES and 
Stands, W vou. 


Boe we Perfect satisfaction is as- 


Photo-Engraving, sured to both user and 
Stage Lighting, seller 


Electric Fountai 
. Our Automatic Set back 
Stereopticans, 
is the highest type of excel- 


Iiluminating of i A i 
Decorations, Etc. ence and convenience., 


000 - 


BAKER & FOX, 


83 Schermerhorn St., 
BROOKLYN, NEW YORK. 
eee 


SAMSON 
BATTERIES 


The same qualities that have 
given these batteries their 
enviable reputation for al - 
most fifteen years are as re- 
markable to-day. 


Model Making, 
Designing and 
Perfecting of 


PHOTO-ENGRAVING LAMP. MECHANICAL 
Time of Exposure Reduced 20 te 60s. AP P ARATUS. 


LONG LIFE 
QUICK RECUPERATION 
HARD WORK 


Three sizes, Nos. 1, 2 and 3. 


i — pit 
No. 2 SAMoUN BAITERY. 


Projectors ad 
Search lights 


IN ALL SIZES, 


Everyone is 
Interested 


in our Specialties, because 
they are UP-TO-DATE. No 


expense or time is spared 
to keep them s0. 


10 TO 100 AMPBRES. CONTRACTORS 
er and JOBBERS 
| alike are interested because 
PILOT HOUSE our prices are right. 
AND 
e enomenal success 
DECK LIGHTS. eee ph 5 
: ALA : BATTERY is equalled only 
: ; by the Samson No. 2. 
> ENGLISH NAVAL or MANGIN MIRRORS à 3 fe 
Complete Marine Electric Equipments, GAS ENGINES _ 
LAUNCHES | 


Write for Estimates and Prices. 
SLOT MACHINES 


and all work requiring a 
portable and powerful bat- 
tery. 
No acids to burn the 
hands or clothiag 


i 
1 a 


A W 


Aina, 
Wit 


CHAS. J. BOGUE, 


213 Centre Street, 
> Telephone, 2111 Spring. „NEW YORK. 


Catalogue upon application, 
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SGM TINY LIHTAN ARG LAMP 
THE M O H R IS 9 The Most Powerful Com- ` 
55 , petitor of the Incandescent 
Gas Lamp. 
F l 2% AMP. 
110 VOLTS. 
nG 08e rG amps STEADY LIGHT. 
SMALL COST. LOW IN 
50 HOURS. PRICE. 


for Constant Potential Circuits 
ave superior in points of...... 


r 


OOOOOOOOQOOOOOOODQODOQOQSOOGET LOOO O000000000000Q0000000000000000000 0 


Simplicity, Elegance, 


Economy, 


The Morris Arc Lamp Co., c#eSTeR. Pa. 


SELLING AGENCIES: 
The Manufacturers’ ard Iovestors’ Electric Co., 96-98 Fultoa St., New York. 
Doubleday-Hill Electric Ce , 585 Wood Street, Fittsburgh, Pa. 
W. B. Garten Compsny, 815 Dearborn Street, Chicage. 
3. 0. M. Laces, 23 Light Street, Baltimore, Md. 


DOGOOOOOOOOODOGODDOOODOODOODOOGQOOGQOOQOODOOQOQOGOQU’e 


Don't Trust the Trust 


They Promise fluch, but Perform Little. 
WB ARB NOT IN THE COMBINATION, 


therefore are masters of our own actions, and 
if we can quote you prices 25 per cent. lower 
than the Trust, is it not to your interest to 
patronize us? We make a lamp which for life, 
efficiency and ec-onomy can not be excelled. 
This we GUARANTEE. Write us. 


M. d. 


MIDNIGHT GLOW. 


McLaren & Goodchild. 24 Beutinet St., Newark. N. J 


8888800086888 eee enon exe onexeexeexexexexexexexexexexexexexexexexexe) 


ABOON to Central Stations 


Write for Prices. 


13 ins. Long 


EASY TO TRIM 


MANUFACTURED BY 


The Safford Are 
Lamp Mfg. Co., 
BurraLo, N. V. 


AGENTS: 

H. B. Coho, 143 Liberty St., 
New York 

Kingsbury, Samuels & Co. os 
N Lexington St., Balt. 

Sawyer Electrical Co., 1808 
Arch St., Philade iphla. 

Dee eday- Mun Elec. Co., 
609 Sm: thfield St., Pitts. 


“HARDY” LAMPS 


Give Full Candle Power for Longer Time than other makes. 


HARDY LAMP CO., PITTSFIELD, MASS. 
GOLD'S ELECTRIC | IDAT TERS. 


Improved Construction. 
Highest Efficiency. IPSEN 
Simple and Compact. T 
Greatest Economy. 


WRITE TOR PARTICULARS. 


Achnowledgd everywhere with- 
out an equal. 


8 
a STERY 


bivuak View VI Uite ae ope u 
Klevtric Heater. 


GOLD STREET CAR HEATING CO., Frankfort and Clif Sts., N. Y. 688 Rookery, Chicago. 
el 


Luror i gruo Maul 


EVERY 


DAVIS INCANDESCENT LAMP 


IS TESTED FOR 


CANDLE POWER, 
VOLTAGE and EFFICIENCY 


BEFORE LEAVING THE FACTORY. 


RESULT: Most Uniform Lamp Made. 
Guesswork. No Shirking. 


WRITE FOR PRICES. 


B. N. SPERRY, Agent, 
Gridley Building, SYRACUSE, N. Y. 


No 


LIBERTY 


Incandescent Lamps. 


LONG LIFE. 


UNIFORM 


EFFICIENCY. 


LIBERTY LAMP CO., 


SUSTAINED CANDLE-POWER. 


MALDEN, MASS. 
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} le REISING EN 10 mer BROADWAY. WEN NOR 


Notice See that every package of my Carbons bears the label with my trade-mark, ‘‘ Electra,” thus, Beware of imitations, 
* To protect the interests of purchasers of my Ca bons I am determined to proceed against infringers of my ‘‘Hlectra’’ trade-mark 


HAVE STOOD 


THE TEST 
OF 


ST Tn RAR in nl i 


RADIANT. 


The lamp of the hour. 
The latest and most up-to-date of lamps. 
The outcome of scientific research and latest 


4 
fa 
2 
R 
2 
~ 
methods of manufacture. : 
: 
ò] 


New Aluminum Half Reflector Shade.... 


Take Note of the Following Features: It requires no Shade 
Holder, using tip of lamp for lower support and neck or socket for 
upper, about which the wire spring holder adjusts itself. The 
shade is easily put into position and taken off. Requ res the 
use of no tools. Is well made in all its parts. 


THE J. JONES & SON CO, 


SOLE AGENTS, 
60 Cortlandt Street, New York City. 
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What do you think 141 
of a clutch that e Ball Bearings. 
trips without strik- — S 
ing a trip post? 


See how we multi- 
ply our power by < 
using a toggle ? 


Knife edge joints. < 
Frame built like a 


Bicycle. 
Trims as easy 
as an open 
Arc Lamp. MANUFACTURED 
BY 


wwe” $ Belden-Larwill Electric & Mfg. Co., 
SEND FOR CATALOGUE... Fort Wayne, Indiana, U. SFA. 


~ `~ 
` » 


8 
2 


~ `~ 
= = ~ ~ ` ~ `~ ~ ~ OE" — "OS — — 8 


Ocronnn, 1899. AMENCAN ELECTRICIAN 19 


SPIRE RTOS PORTO NT ONTO RT ORT ORTORT ONT ONTOS AN TANAN ANTAN ANANA PORE 
| “MIDGET” | 
25 : Jal 
# Enclosed Arc Lamp; 
955 KY 
ye | 2 
8727 FOR... 525 
ds : AS 
525 CONSTANT CURRENT CIRCUITS. AS 
8 As 
95 Á £ 9 as 
Ox: — j á 75 
5 Street Lighting æ « i 
We For and „ $ 
$: Commercial Lighting 8 
Ba 2 K 
88 Bes 
5 75 Is more economical in operation than any other constant * 
55 current enclosed arc lamp on the market. * 
— Will burn 125 to 150 hours with one 12x3 inch solid gy 
y carbon. ig: 
E Has been successfully used all over the country for 88 
Po more than two years by electric light stations and large e 
ny corporations. Se 
555 Burns on circuits of from 5 to 7 amperes without any change in adjustment. All ie 
other makes of constant current lamps require readjusting. 525 
855 At 5 amperes equal to 1200 C. P. open arc lamp. wy 
27 At 6.8 amperes equal to 2000 C. P. open arc lamp. BS 
82 Gives steady white light, with no noise, flashing or dropping of sparks. RE 
N Where desired, we furnish a positive cut-out of compact and improved design. RS 
S For indoor service the single globe lamp can be furnished. For street service a E 
3; metal reflector can be furnished in addition to the double globe. ey, 
F Full particulars, Circulars and Prices, furnished on application. 26 
f- £ 
A STANDARD THERMOMETER and ELEGTRIG 60. $ 
925 PEABODY, MASS., U. S. A. Kx 


20 AMERICAN 4 ELECTRICIAN (Von. XI. No.. 10. 


SHH 4444944 444444400004 


Free +++ 


FRINK’S seeciar WINDOW REFLECTOR, 


2 bape: Sani — OE Fe ae 


ulus Hull r F J iad is tiiti itiiti 


esa 
8 e heer test — Mahi ` 


FORTY YEARS OF enn. 


INETY-NINE per cent. of store windows are light inward and downward. This makes a very 
imperfect'y igb bted, and especially so here desirable window reflector, as tbe reflectors are 
electric lamps are mee: Most of the lamps are We will consider it a favor put out of the way and í ‘oncealed from view, at 
scuttered on the boitom aud at the sides of the if contractors and supply honses 5 e gamo „ and ee nee 3 gt t mom tos 
light down where wanted, thus ding away with 


4444-4-4-444444F + HHH $4 6464444 44444444444 


windows, where they c»n he -een by lookers in, 
and where they attract more attention to them- will send us the names of 


aelves than to the goods ab N the annoyance mend inis dry laht in be eyes. M e 


lighting The zd. a/ window li rhould light the parities using or about to use * ala Phat ie aaia as ane 
v very best store window light in existence, and 
er pono be CHA anea Ten A WINDOW an imitation of this reflector hus been adopted by leading stores in the princi 


REFLECTOR for Electric Light. lined with cities in the U. S lt is used also largely for lighting 
Silver-Plated Cor: ugated Gloss. 18 placed in top and by whom installed. Art Galleries, Pictures, Stock Exchange Roards, 
of the window near the front gla-s, reflecting the Border Lights, Telephone Switchbourds, etc. 


To get resu'ts. Reflectors should be used entire width of S0 with lamps 9 or 12 Inches apart. as desired. 


THE FIRST PRIZE AT THE FIRST GREAT AMERICAN EXP. SITiION. THE FIRST PWIZE AT THE LAST GREAT WORLD'S FAIR. 


..Book of Light, Price Lists and Estimates Free..... © TASE RHONE. c. 800 Falk. NEW YORK.” 


LICENSED TO MANUFACTURE ELECTRIC AND COMBINATION FIXTURES. 


J. P. FRINK, 551 Pear! Street, New York. | °° ern 


50 Volts vs. 100 Volts. 


TIME and 
| Low volt lampe of the 
a A EAT 


+ 
Ea 
+ 
+ 
+ 
+ 
+ 
+ 
+ : =o é 4 — 4 ie 
+ RaT men tae — — — — — — — ä — Neal} 
+ * 1 IAP 9 2 l 9 
+ Beard i k X 77 . 
+ 4 hy j f * x i ii 
+ ni Dee nh h P j , P y f fh 
+ fl 0 3 J . 4 124 
* i Patented April 20, 1897. "IZ i A 5 
n. No. 581,093. e., 
9 7 N. „ 
* He * j 


be superior to high volt 
BY USING OUR lamps. Prominent 


N makers guarantee 13 
a r cent. better results 


„ -A >; \ -from low volt than from 

66 y „ 2 V 4 100-125 volts. The 
| = - £s = reason is that the for- 

= E — mer are treated 

= : = lamps or ‘‘flashed’’ at a 

higher temperature and 


have a ter percent- 


uml Ih 


DYNAMO BRUSHES. 
RECOCNIZED A8 
Bryan-Marsh 


STANDARD. | BR. 
= New Double 


IMITATE ACCOUNT ` y : = j Filament Lamps 


10 


eee 
er 
aE 


| 
Wik 


= of dénser, pure 
— deposited carbon. £ 


have two 5o volt fila- 
ments in series. In 
consequence, under 
specification, their 
g arantces of candle 
area are higher than 
any competitor, and 
owing to their dura- 
bility. 3 1 watt lampe 
can often be used where 
3.5 watts were formerly 
us 

The Only Independent 


Lamp Uses by Large 
Central Statioas, 


MICH 'GAN 
ELECTRIC CO. 


DETROIT, MICH, 


OF THEIR MERITS. 
. THE ORICINAL AND GENUINE 
Manufactured by 


OHIO ELECTRIC | 
SPECIALTY MFG. CO., 


TROY, O., U. S. A. 


Descriptive Circulars and 
Prices on c 


E 


— 2—— — 
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PARAGON REFLEGTORS nieces. 2 Brilliant Illumination in 


ARE UNSURPASSED FOR 


of * % 
Styles. R; STORE WINDOWS 
V Secured by Using 


Wheeler 
Reflectors 


Get Our Net 
Prices. 


Wheeler 


They can be placed to throw the light at any angle and cover the Reflector 
entire window w'th an even light They will increase the efficiency H 
of your window lights from +00 to ‘CO per cent. Made in lengths to ompany, 


fit a: y window. Send for prices and catalogue. 
American Reflector & Lighting Co., Chicago. Ils. | 


Boston, Mass. 


Now Is the Time t° gather ur your burned- 


out Lamps and ship them 
to us for 


Renewal or Exchange 
. . OT New Ones. 


Long Life, Uniformity and Maintenance of Candle Power Guaranteed. 


Write Us for Prices and Fall Particulars. 


YY YY YYYY YY Y YY YY Nerd N NEAN NEANANEANA NANN 
eee SOOT OOD OSSSSSS SOOT eee 


Power @ 
Factor @ 
Complete Cir- @ 
cuit Series Lamps @ 

with regulator, .ço. 3 
MANHATTAN REGULATING ®& 


REACTANCE COIL. 


circuit from Io to Ioo per cent. 


Manhattan Series A. C. Enclosed Lamps. 


At 6.6 amp. 72-volt are, 430 watts. Total loss in 
lamp, 5 watts. 


Power Factor 91. Efficiency .99. Terminal and arc voltage 
the same. 


Concentric Mechanism; but one magnet used in lamp. 
No Springs. Electrical Cut-cat, 


Manhattan General Construction Co., 


SALES OFFICE, 11 BROADWAY, NEW YORK. NEWARK, N. J. 
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HENCE EEN Me eee ieee aie ese see sie eee ee een 
2 HERE IS A PICTURE OF A TRANSFORMER. 


It is similar in principle and appearance to all other transformers. It has a primary, 
a secondary, and an iron core just like all the rest. 

Why is this trans- 
former better than 
any other? 

Here are two rea- 
sons: 

It is insulated 
highly. 

Its iron core is of 
„the best grade for 

the purpose, a n d 
there's a difference 
in irons. 

Good iron re- 


quires little magnetizing current and stays cool. 
Good iron costs money. The demand for it is great; it is hard to get. 


Good iron is used in Royal Transformers. They don’t look any better for it, but 
they are not sold on looks. 

Good insulation also, like good iron, does not show on the surface, but in the per- 
formance. 

You can’t determine the relative merit of Royal Transformers by looks, catalogues, 
or advertisements. What then? By a sample order. 


ROYAL ELECTRIC COM PANY, MANUFACTURERS OF 


Alternating Current Generators 


MAIN OFFICE AND FACTORY, PEORIA, ILL. and Transformers. 


r p Oaea SOOOOOGOEOGOSOOGSSSSS 


SWITCH BOARDS 


Generator Panels, 
Feeder Panels, 
Distribution Boards, 


MABBS’ 
Ammeter and 
Voltme er 
Switches and 
Ground 
Protector. 


A radical improvement 
in switches. 

Perfect contact and ab- 
solutely uniform resist- 
ance for all contacts. 


J. W. MABBS, 
Knife Switches, Board of Trade Bldg. 


Automatic Switches, f POSITIVE CAM MOVEMENT, 
Lugs, Connections, Etc. 4 REVErsing Controllers. 
The 7 & H Fl ush ; FLOAT SWITCHES, SPECIAL SWITCHES, SOLENOIDS 


Resistance Colis for Special Duty. Switchboards. 


Plug-Receptacle. $ | H. p. WHITE & co.. 1217 Filbert St., Philadelphia, Pa. 


: SEND FOR GENERAL CATALOGUE and BULLETINS : McOREARY’S Patented HALF REFLECTOR SHADES. 
IMD ARS & HUNT, } » 


... MANUFACTURERS OF. 
Electric Light and Power Specialties, 
127 FIFTH AVBNUB, NEW YORK. 


CHICAGO: 
Badt-Goltz Engineering Co., Monadnock Block. 


; 
A 
0 
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THE A. A. McCREARY CO., 136 Liberty St., N. Y. 


tbh. 


i ae 

0 We make We have just 

A) only the $ i , doubled the ca- 

j; pact TE pacity of our 

A , factory and can 
Knife now make 

Switches, Prompt 

. Shipments. 

Switch y V 

AL EP Geer N ; 

0 Boards > Y 

45 SEND US YOUR Y 

and SPECIFICATIONS. ġġ 
Panel : 
HPDE 

A Boards. 

0 We quote right 

s . Prices on 

j; Highest Grade 

. Send for 

j; Catalogue. Work. 

40 s 


N 


N 


^ Crouse-Dinds Electric Company : 
fi NEW YORK: ` BOSTON: CHICAGO: ý 
No. 23 Dey Street. 200 Summer Street. Nonadnock Block. Y 


Works: SYRACUSE, N. Y. 
— D L LL LLL 
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The Edison, Jr., Incandescent Lamp Stands all the Tests 
for Efficiency, Etc. not in the comemation P 
We are Sole Agents in Greater New York. 
TRY IT. — GET OUR PRICES FOR BARREL LOTS. 


1,000,000 sold during the past 
12 months. 


Mesco Dry Battery? 
Acknowledged the Best Dry Cell 
Manufactured. 


Price each, 20c. 


Improved steel Lever Key (with Legs). 


Standard eize, 2616. 
Price each, $1 75. 


We make all sizes. 


Dittmar Pocket Battery 
Gauge. 


Will register the strength 
of open or closed circuit 
batteries. 


Improved Giant Soender. 


Aluminum or Brass Lever. 


Price each, $3.50. 
Price 5 ohms, each 32.25. 
* 2 = 2.530. 


We make a full line of Telegraph Instruments. 


Pivoted Armateare Bells. 


Finely 
Fietshed 
Cast Gougs,,. 


Hard 
Rubber. 


My $125 each. — 
i Au Sixes. |} 
Price, Oui ft.. . nee Iros Box Bells, 
Clock only. Ne. 97. | 


Desk Telephone Oatht, 
No. 11. 


214, 3, 3% and 
4 inch. 


Alarm Clock Outfit, No. 7. Special Prices. 


„ 6 6% „ % 6 66 „„ 0 


Bronze Push 
Batteas,. 


We make a dozen different 
Telophone Outfits. 


Finely finished 
dark bronze, 


Nickel Plated, 


Telephone Outfit, Black Inlald. 


Ne. 14. Silver Plated, 
758 With high a 55 Silver Oxydized, 
1 our grade carbon 5 
transmitter. “which wli be Antique Copper, 
sent on approval to respon- 
sible parties. — Copper Oxydized, 
E e MEE E; E ET ea ss = 7 Dead Black. 
Price with 2 cells Mesco Dry Rings until switch is turned. No over. Brass (Platod) 
Battery, $7.50. sloop ng whon this ouat i pper et and Satin. 
U0... (KEKE „ e „0 ‘ann, j 


5 100 Ni ylion. 


Our Catalogue No. 11 will soon be ready. 


We have purchased the plant of the Carr Metal Company, and can furnish 
the Carr Zincs in all forms and quality heretofore supplied by that company. 


EVERYTHING ELECTRICAL at Reasonable Prices. 


MANHATTAN ELECTRICAL SUPPLY CO., 32 CORTLANDT ST., 


NEW YORK. 


Ocrozmn, 1899.] AMERICAN ELECTRICIAN | 25 


tetett 644444 


Í The Falcon Electric Mfg. Co. 


GENERAL OFFICB AND FACTORY: 


432 & 434 East 71st St., New York. 


— A 
y 
iy 


High Grade... 
Switches, 

= i = Switch-Boards 

rs 5 Ti gi Pe ad Panel Boards. 


All Switches made of pure drawn copper, and 
in accordance with rules of the National Board. 


wx FALCON” FLUSH RECEPTACLES 


oe THE ACME OF PERFECTION...... 


ESTIMATES GIVEN ON ALL KINDS OF SWITCH AND PANEL BOARDS. 
CORRESPONDENCE SOLICITED. 


à mi F An — { 

ral > 
D f ir * 
,, 
‘se. 4 > 

I Le Za 

e 

.. HIGHEST GRADE... 


“SHIP” CARBONS 


For Enclosed and Open Arc Lamps are unexcelled for 
efficiency, brilliant and steady light. If you aim for 


the best results, use Ship Carbons in your lamps. = 


iii III 


2 4 Write to us for Samples. We furnish them free. 


ii 


z yA Full kine of Electrical . 


‘CARRIED IN STOCK. 


0 
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EASTERN SELLING AGENTS FOB 


THE FALCON ELECTRIC MFG, C0. 8 SWITCHES, nnn EG. 


RTR FOR PRICE. 


Se 


SCHIFF, JORDAN & CO., c te . 
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WOULD NOT 2, 000 VOLTS JAR YOU? 


| Do you need such a shock to make you realize the necessity : 
2 
@ 


of a thorough technical training in your profession? Hund: eds of enterprising 
electricians have secured better positions after completing our comprehensive and 


r ELECTRICAL ENGINEERING 


TAUCHT BY CORRESPONDENCE. 


YOUR SALARY will keep pace with your efficiency and value to your employer. As your knowledge 
increases, so will your wages. By taking advantage of our instruction during leisure moments the 
Student secures a thorough education in the theoretical details of his profession, without interfering 
with his daily work. 

Our School is CHARTERED BY THE COMMONWEALTH OF MASSACHUSETTS; our text-books were prepared by 
expert electricians, and the instruction is conducted by practical engineers, graduates of the leading tech- 
nical schools. Our TERMS are so low that any wage-earner can receive the benefit of our instruction. 


SUCCESS IN THE ELECTRICAL FIELD IS IMPOSSIBLE WITHOUT TECHNICAL KNOWLEDGE. 


WRITE IMMEDIATELY for “ HANDBOOK A” 


describing method, courses and SPECIAL OFFER for OCTOBER. 


AMERICAN SCHOOL OF. CORRESPONDENCE, 


(CHARTERED BY THE COMMONWEALTH OF MASSACHUSETTS) 
BOSTON, MASS., U. S. A. 
FOCISISISTSISIIFIIISTIFTITFTTITIFTTT BIFITITIITTITTIFITFTFTITTTIGS 


TION pores: YOU CAN BECOME AN 
OUR JUNC | i ELECTRICAL ENGINEER, 
(E = 


setete 


better positions and salaries studying by our 
system of correspondence instruction. We teach 


OVER 20 COURSES, 


Including Junior, Senior, Advanced Senior, Tele- 
phony, Telegraphy, Electric Railways, Electric 
Mining, Central Station Working, etc. Our in- 
struction papers are prepared by the highest 
authorities, such as Prof. Francis B. Crocker, 
Columbia University, New York; Chas, F. Scott, 
Chief Electrician, Westinghouse Electric & Manu- 
facturing Co., Pittsburg, Pa., and many others. 
Our Institute is endorsed by every prominent Elec- 
trical Engineer, 


Write for Our New FREE 
Illustrated Book (120 Pages) 
do not have to be made for each job. 
They are the Acme of Convenience and Durability. 


showing how thousands are successful and gaining 
The finish and price are the best, 


Terms are 


9 conside the C lac & neer ? Statt re within 
Comdntiecl by Megen CO Ute ond Wark = of all 
— $5 or $2 
-t3 be of qneal Valud To Those who deshe an 8 


ę le Areca tducalion or cash is 
ae ae advance. 


The Electrical Engineer Institute of 


Correspondence Instruction 


Dept. G, 120-122 Liberty Street, NEW YORK. 
JOSEPH WETZLER, H. B., E. B., Pres. 
T. COMMBRPORD MARTIN, Vice-Pres, 


JOHNSON & MORTON, 


37 Catharine St., Utica, N. Y. 


WM. TAYLOR, W. R. GARTON 
Mail and Express Bldg. 315 Dearborn St., «Chicago. III., 
New York City, N. Central Western Agen 
agent for Greater New 
York and New Jersey. 
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Our Success has resulted from the Success of our Students. 


In 1891, our manager, Mr. T. J. Foster, originated a system of instruction which offered its students a 
certain means of advancement. If the instruction had failed to advance men in their positions and increase 
their salaries, these wonderful Schools would not exist; but results, quick and sure, have developed them in nine 
years from an experimental undertaking to the largest and most popular educational institution in the world. 


Nine Electrical Courses. 


Electrical Engineering, Electrical, Electric Pewer and Lighting, Electric Lighting, Electric Railways, Telephony, Telegraphy, Electric Mining, Wiring and 
Bell Work. Electrical Instruction in charge of Prof. R. B. WILLIAMSON, formerly Professor of Electricity in Lehigh University. 
112,000 STUDENTS AND GRADUATES. September, 1899. Capital, $1,600,000. $12 to $70, in Small Monthly Installments, pays fer a 


Salary-Raising Education. 


The ELEMENTS 

MECHANICAL 

& ELECTIUCAI 
WN 


ENGINEERING 


DUPLICATE SETS OF INSTRUCTION PAPERS, BOUND IN HALF LEATHER. 


In addition to the lar Instruction Papers—sent to the student as fast as he requires them—the price of each Course 
iucludes a complete duplicate set of the Instruction and Question Papers and Drawing Plates, finely printed and illustrated, 
bound in half leather. These are delivered to students as soon as they enroll on the cash pas or as soon as the second install- 
ment payment is made. They are far superior to any ordinary books published, as they commence at the fundamental 
processes, fully and clearly explain every important principle, and qualify the student for work of the most difficult character. 
The Electrical Engineering Course includes the best treatise in print on the The and Design of Alternating-Current 
Apparatus. Our students say: ‘‘The Bound Volumes are alone WORTH THE PRICE OF THE COURSE.” 


RAISED $70.00 A MONTH. 

When I enrolled in the Electrical Engineering 
Course, I was working as second engineer for 
The Orville Light, Heat & Power Co. Now I am 
General Manager and Treasurer for the same 
Company, increasing my salary $70.00 per month, 
for which I credit The Schools. I take pleasure 
in recommending The International Correspond- 
ence Schools to all those who are anxious to bet- 
ter their condition.—C, V. GILBERT, Orville, Ohio. 


ENDORSED BY PROMINENT BNGINBER. 

My advice to any person who can spare a little 
time each day for study is to enroll in the Schools. 
I can honestly recommend the system of instruc- 
tion, as I have been very much benefited by it, 
and others whom I have helped to enroll have 
also derived great benefit. I am now Electrical 
Engineer for the S. D. Warren & Co. Paper Mills, 
the largest paper mills in this country.— WX. B. 
BRAGDON, Westbrook, Me. 


GENBRAL FOREMAN BRNEPITED. 

When I enrolled in the Mechanical Drawing 
Course, I had no knowledge whatever of the sub- 
ject. Now I feel qualified to handle any line of 
drafting in my business, I afterwards enrolled 
in the Complete Mechanical Course. My studies 
have been of great benefit to me in my position 
as General Foreman of the Car Department of 
the Lake Shore & Michigan Southern Railway.— 
R., W. BURNETT, Englewood, III. 


A HAS TER MECHANIC’S OPINION. 

I have just completed the Locomotive Engineer- 
ing Course, and have enrolled in the Electrical 
Engineering Course. I have found the method 
of instruction very systematic and complete. The 
Instruction Papers treat the various subjects in a 
very exhaustive manner, I have been greatly 
benefited since I became a student and now have 
a responsible position as Master Mechanic of the 
Central Railroad Co. of New Jersey.—J. S. CHAM- 
BERS, Elizabethport, N, J. 


SUBSTANTIAL INCRBASE IN SALARY. 


I can recommend The International Corres- 
pondence Schools with pleasure. I enrolled iu 
the Electric Power and Lighting Course, Novem- 
ber 30th, 1897, and through the commendation of 
The Schools I secured a position as Electrical 
Engineer for the Blakely Light Plant, Peckville, 
Pa., ata substantial increase in salary.— EDGAR 
M. BARNES, Peckville, Pa. 


BECOMBS BLECTRICAL SUPBRINTENDENT. 

It gives me great pleasure to speak of the merits 
of The International Correspondence Schools, 
My Course in Electric Power and Lighting has 
benefited me in several ways. When I enrolled 
I was working as a stationary engineer. The 
education I received was so thorough and practi- 
cal that it fitted me forthe position, which I ob- 
tained through the help of the Schools, as Super- 
intendent of The Lansdale Electric Light Works. 
Janus M. FINE, Lansdale, Pa. 


SEND FOR FREE CIRCULAR AND LOCAL REFERENCES. 


THE INTERNATIONAL CORRESPONDENCE SCHOOLS 


BOX 1025, SCRANTON, PA; 
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HOLIDAY SPECIALTIES! HAVE YOU TRIED A 


 SHOCKO'? 


Shocko 
Medical Battery 


Little Hustler 
Motor 


“ Shocko is hard to bold“ in more ways than one. Is powerful enough tor precos use and cheap enough for the tor s. Cnrrent can be 
regulated. The Little Hustler Motor, with its three-pole armature, is too well kuown to need explanation, Runs on oue dry cell or any 
small battery that will run any motor. Three larger sizes battery motors. Other novelties. All specimens of electrical science and 
mechanics. Catalog and discounts to the trade for the asking. 


KNAPP ELECTRIC 2 NOVELTY CO , 129 White Street, New York. Manufacturers of — ͤ Sids wees under Contract, 


The D. & W, FUSE CO, 


MAKE A SPECIALTY OF CUT-OUTS FOR 


HIGH-TENSION WORK. 


See Our Transformer and Junction Cut-Outs. 


Fuses Carried in the Cover. 
Protection for your Lineman, Customer and Apparatus. 


Fuses ACCURATE and NON-ARCING. 
ALL SYSTEMS FROM 50 TO 20,000 VOLTS, 


Write for Information and Prices. 


Tranatrmer and er ee, D. 4 W, ROSE CO, PROVIDENCE, R. 1. — JUNCTION BOX, | 


WATT 


i L I G H T N l N G A R R E S T E R S eee 


THAT ARE LIGHTNING ARREST ERS. 


Our Lighning Arresters afford full protec- 
tion from High Potential, Trolley and 
Sneak Currents. 

Send for Catalogue describing these and other 
meritorious devices. Address Sule Manufacturers, 


HARVARD ELECTRIC CO., 


— 234-236 South Clinton Street, 
No. 66. CHICAGO, ILL., U. S. A. 


Bulb Rene wer 
and Cleaner. 


WHAT HAS LONG BFFN I OQKFD FOR, 


Takes out and replaces any c P. Bulb of 
any standard make at any height or angle; 
also cleans same without removing them from 
their sockets, 

Made in any length from 2 feet upwards. 

Send for descriptive price list to 


The Incandescent Electric Light 
Manipulator Company, 


Room 300 116 Bedford Street, 
BOSTON, MASS. 


Send for Pocket Catalogue and Prices. 


McLEOD, WARD & CO., 


29 Thames Street, New York, 
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And VULCABESTON B ROBERTS 
VULCABESTO COMMUTATOR RINGS 2 MACHINES 
Field Magnet Spools for Street Car Motors. 


Demonstrated by repeated tests the most durable and efficient. In stock for all equipmeats. 
Controller Varts in VULCABES1 ON, tor all standard equipments. 


Arc Deflectors, Brush Holder Bushings, Etc. A = E — a 
Moulded Mica Trolley Line Insalation. 1 — — = 
SACHS NOARK FUSES.|| I > 
0 “Ud Lees 
DO NOT ARC BUT INDICATE. „ iy 
7 ‘ 
\ 


TYPE “A” CONTACT, 2 
500 VOLT FUSE. 


ALL VOLTAGES. 
WRITE FOR CATALOGUE. TYPE “B” CONTACT. a. No one doing 


220 VOLT FUSE. EES 
electric wiring 


H.W. JOHNS M’F’G CO., A Sn 


| Chicago, Philadelphia, Boston, Columbus, Pittsburg. 7 Bo r- J 11 and 1 3 
ng Machine i 
3 sia S. Canal Si, 


. W. Cor. : with thi 1 
KLEMM & CO, “Y mLApsLema, *”” eeo p Chicago. 


> 11 
REFLECTORS AND SHADES for ELECTRIC LICHT. moe work ia H 
n one day to 
VANN \ lars | eee nearly pay for i | 
aT a aa weg rive i rf ‘Tig . x Jor BSE Ger | 
. gant weer A 
Kii 44 L Ai Smee: , RS A s 
ee FSN THe ly e mT Net cna 
F ir ad One man with 
RE aes the Roberts 
| 0 / 7% METR NTAN AY AAAS : Machine did 
4, AW Ni 775, a! RRS 80 ; LON a ey 5 Y | 1 W \ A ty N the boring for 
WN ji M RNT SAS n * . nne wiring 65 com- 


plete flats in 


‘KLEMM PATENT “DJUSTABLE REI. EC TOR, cheapest and best Re- 
fector for lighting Show Windows and Aré (catlerics, two and one- 
“KLEMM? ADJUSTABLE DENK SIIAD UH, the beat in the market. half days—20 
Send for catalogue of Raflectors for Stores, Churobes and genera! purposes. hours. You 


can do the 
same if you 
havea Roberts 


The Audit Company (|*= 


OF NEW YORK, | 
Equitable Building, No. 120 Broadway. — 


When writing to advertisers please men- 
tion the 


Makes Exam‘nations for nn and Vendem and 
makes Periodical Audits for Individuals, Firms and 
Corporations. 

Issues Certificates as to the Correctness of Accounts 
Examined or Audited. 

Takes General Charge of Systems of Manufacturing 
and Mercantile Bookkeeping and F urnishes Expert Criti- 
cism thereon. 

Simplifies Systems of Accounting, thus Insuring 
Reduced Expenses. | 

— Engineering Investigations, with Appraisals of Chicago Dynamo & Motor Co., 
Values. 

Renders All Services Confidentially. _ $9 West Washington $t., 


0000000-00000000000000000000000001000000000000000000000000 CHICAGO. 


AMERICAN ELECTRICIAN, 


20-light dynamos, $50 
50 a 75 
100 s 120 
150 as 150 


Motors all Sizes. 
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diemens d Halske Electric Company 
| of America. 


General Offices: 1215-1217 Monadnock, Chicago. 


yr) 
n 


7 


FEC APPARATUS + g- 


000060000 


KIKI 


57 


KAS 


va TA 


8 


ae 7 
* 


v — n 


7 


y 


0000-00000000000 0000000000 
SS 


00000009000000C60060 000000 0000000000000000000000000 
IMPROVED DUNCAN INTEGRATING WATTMETER. 


All sizes from 5 lights up to 150 lights inclusive direct reading; with larger sizes 
r 1a small series transformer is used. 
We claim ACCURACY of Record, PERMANENT calibration, and ECONOMY & 
of operation. 


== =BRANCH OF FICES: = = 


Š BOSTON, 71 and 73 Broad Street. | NEW YORK OITY, 321 Havemeyer Building, 5 
> PHILADELPHIA, 1600 Land Title Building. OINOINNATI, Neave & Perin Buildings ) 
\ GRAND RAPIDS, Michigan, 22 Norris Street. sT. LOUIS. 116 Laclede Building, 
À DENVER, 412 Seventeenth Street. SALT LAKE OITY, Trent Engineering Works. 9 
> SAN FRANOISO0, 598° Parrott Building. 
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OIL FILTERS 


OR NEARLY TEN YEARS we have been manufacturing 
Oil Filters, and as we sell more than any concern in 

the world, they must surely possess merit or it would be 
impossible for us to secure and hold such a large trade. Our 
filters are used in 24 countries, and have been adopted by 
5 Governments. We manufacture filters which we guarantee 
to be satisfactory in every respect, and will cheerfully take any 
back at our expense which prove defective in material or work- 
manship AT ANY TIME. Our guarantee means something 
—it extends beyond the usual 30 days’ trial. 


We will be pleased to submit descriptive circulars, tes- 
timonials, list of users, etc., for your consideration. 


The Burt Manufacturing Company, 


AKRON, OHIO, U. S. A. 
Largest Manufacturers of Oil Filters in the World. 


THE SHERWOOD MEG, Co., 


BUFFALO, N. V., U. S. A. 


Invite attention to their line of steam appliances, M & & & 
XXX 


Send for new catalogue, in which are described 


Injectors, Niagara Turbine Cleaner, 
Ejectors, Oil Cups, 


Lubricators, Grease Cups, 
Oil Pumps, 
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— — A . — ——— —— te da ts 


AMERICAN STEEL & WIRE CO. 


AND THE 


WASHBURN & MOEN DEPARTMENT, 


CHICAGO. NEW YORK. WORCESTER. SAN FRANCISCO. 


‘GENERAL OFFICES ' 


MANUFACTURERS OF THE WORLD RENOWNED 


“CROWN” 


PERFECT D SOLID OR 
„no ELECTRICALLY W FLEXIBLE. 


° MECHANICALLY. 
| . MOST 
One man can apply | EASILY 
two Crown? APPLIED. 
Bonds in same timie 
required to apply 
one Bond of any 
other make. The 
saving thus effected . —Hi'4.t 
will in many cases 1 eer = 
equal the price of 
the Bonds.. æ œ 


.... AAAA AASA A 8 


ALWAYS FULLY 


9 2 The number of | UP TO SIZE. 
„Crown“ Rail Bonds 
sold annually is un- 
doubtedly greater than 
the combined sales of 
alf other makes of Rail 


Bonds. 
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LIGHTING GOODS. 


LANIPS, (Efficient, Long Lived). 

SOCKETS, (Edison Fiber Lined). 
SOCKETS, (All China P. & 8.) 

SWITCHES, (Flush. Snap and Push Button). 
SWITCHES, (Soap. Lock, Knife, Etc.) 
EVERYTHING ELSE (inat is High Grade). 


| Bell Goods 


All BEST of the respect- 
ive kinds and at Prices 
THAT ARE RIGHT. 


Write Us About: 


Annunciators, 

Batteries, 

Speaking Tube, 
Etc., Et o. 


It Will Repay You 


STYLE B. 


STAR ELECTRIC COMPANY 


Menufecturers of HIGH GRADE SPECIALTIES and 
Dealers in EVERYTHING ELECTRICAL, 


2-10 Gaines Street, BINGHAMTON, N. Y., U. S. A. 


N. B.—Let us tell you about PORCELAIN TUBES, EDISON 
BASE MATERIAL and FLUSH SWITOMES. 


F CHERE IT IT IS!” 
THE ECO DOOR SWITCH 


Contact Every 
Fee Other Time. 
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APPROVED BY 
= National Board of 
Fire Underwriters. 

1 9 
hen the door is 
e shat— 


NO LIGHT | 


A Open it to go in 


LIGHT | 


Shut after you 
are in 


STILL LIGHT | 


Open it to go out 


NO LIGHT ! 


T Shut it after you 
are out— 


STILL NO WO LIGHT | 


Size 3 All... 


in. LONG, 
1 In. WID 
156 in. DE 


"EDWARDS & CO., 
NEW YORK, N. FFF 8. A. 
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Burning 


Adapted for great 
variations la voltage 
and frequeacy. Ordi- 
wary changes la volt- 
ege snd frequency do 
not produce fli. kering 
or unstesdines of ihe 
arc Staedard adjust- 
meat 04 volts; with 
this adjustment the 
lamps willl burn 
steadily under vari- 


83 


Petite eln Enclosed Long- 


Arc Lamp. 


Reasoasble cost. 

High efticiency. 

No framework in 
sight. 

Shade reflects up- 
werd rays dowae ard. 

Por indoor and out- 
door use. 

Easily trimmed. 


ations from 90 to 1g 
volts. 


PLAIN WBATHERPROOP LAMP, WITH INNER ENCLOSING 
GLOBE L AND OUTER ENCLOSINO GLOBE S. 


WESTERN ELECTRIC COMPANY 


_CHICAG EW YORK. 
P ANUCACTUREUS AND DEALERS, 
Blectric Light and Power A ppara u 
Arc sad incaadesceut t amps, Wire. Cable 
Telegraph Station and Measuring instruments, 
leere . me cede supplies. 


LONDON, N, PARIS, 
79 Colemnn Street. B. C., 33 Res Boila vis: 46 Avenue de Breteull. 
and North Weoleich, B. 


WIR 


RHEOSTATS 
BRUSH? S 
INSTRUMENTS. 


| CHARLES WIRT & CO., 1028 Filbert.Philadelphia. 


OUR AUTOMATIC 


MOTOR STARTER 


“Prices do not Sell goods, 
but eloquence.” 


This machine needs no elcquence. It 
speaks for itself. Write us for prices. 


J. E. PUTNAM & CO., 


619 Chamber of Commerce, ROCHESTER, N. Y. 


MORSE TWIST DRILL AND MACHINE Co., 
NEW BEDFORD, MASS, U. S.A, 
"MANUFACTURERS OF 
Increase and Constant Angle Twist Drills, Chucks, Reamers, 
Milling Cutters, Taps and Dies. and Machinists’ Tools. 


Expanding Shell Reamers. 
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Westinghouse 
Quick Action Brakes. 


Westinghouse Air Brake Co., 


Pittsburg, Pa. 


—— — ¹ — 


Steam and Gas Engines. 


Roney Stokers, Mechanical Draft and 
High Pressure Piping. c „ £ 


The Westinghouse Machine Co., Westinghouse, Church, r Kerr & Co. s 


Pittsburg—Manufacturers—Chicago. Engineers, 
C New York, Chicago, Boston, Pittsburg, Philadelphia, Buffalo, Detroit. 


Generators and Motors. 


Switchboasds, Transformers, Integrating Wattmeters, Instruments, 
Lightning Arresters, Electric Mine Locomotives, 1 „ „ ut 


_ Generators from % H. P. to 5,000 H. P. 


Westinghouse Electric & Mig. Co., 


All Principal Cities in burg, Westingh Electric Co., Lid., 
U. S. and Canada. Pitts Pa. 32 Victoria Sty S. W., England. 


Sawyer-Man Incandescent Lamps. 


Sawyer-Tlan Electric Co., 
et gr ea | Allegheny Pa. 


3142. 
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WHY? 


WHY doesn't everyone use EUREKA PACKING? Most people do, bnt there are some 
W ho don't. WHY? It can’t be the price. It can’t be because it isn’t known. It 
can’t be because you don’t peed it. Why then don’t you try it? 


WHY don’t you stop the DOLL ARS wasted in yonr chimnev with an INDICATOR and 
regulate your engines to give full power for fuel consumed? WHY? 

WH don’t you protect your engine from being wrecked by water in the cylinder or your 
boiler from ruin by oil with a Hine Klimiuator ? They cost but little WH ? 


WHY don't you send for our Catalogue and Know more of these and many other good 
goods? WHY? 


IMPROVED 


1 Arg: 112 Pearl St., Boston. — 
50) ELIMINATOR. Jas. L. Robertson & Sons, 209 Fulton St., N. Y. BRANCHES: ] The Bourse, Philadelphia. Her S0x 


If vou want an article that 1 at itself, try 
Dru. s. METAL POLISH 
FUSED WIRE, FUSED LINKS AND STRIPS. a e 
For polishing all kinde of metals. Sold by Dealers. Samples free. 


The C. McINTIRE CO., 13 & 15 Franklin St., Newark, N. J. GEO. W. HOFFMAN, Mire., es E. Washisgton St.,  ladianapolis, Ind. 


... ‚»Zn⁊ ..... ...... 


YOU 
MAY HAVE 
REGRETTED 


that circum.tances prevented you from attending college and obtaining a technical edu- 
cation, and no doubt you have realized the heavy handicap under which a man struggles 
who has been deprived of educational advantages. You can qualify your elf AT HOME 
to compete succe-sfully with others who have been more fortunate by taking advantage of 
the opportunity presented by our improved system of teaching by correspondence. Com- 
plete courses in 


ELECTRICAL ENGINEERING 
INCLUDING 
ELECTRICAL STATION ENGINEERING, ELECTRIC LIGHTING, ELECTRIC 
RAILWAYS, TELEPHONY, TELEGRAPHY, ELECTRO-PLATING, 
MECHANICAL DRAWING AND DYNAMO ELECTRIC 
MACHINE DESIGN. | 
Our system of instruction by correspondence is the result of seven years of experience in 
teaching by correspondence and is the . 
BEST, MOST THOROUGH AND COMPLETE OF ANY CORRESPOND- 
ENCE SCHOOL IN THE WORLD. 
Tuition fees low and payable in cash or installments. Write for circular P. Sample pages 
of text books, drawing plate, and booklet of letters from students all over the world. 
: THE UNITED CORRESPONDENCE SCHOOLS, 
i 184. 186, 158 FIFTH AVENUE, NEW YORK. 
With which are incorporated the Correspondence Schcol of Technology and the Institute for Home Study of Engineering of Cleveland, O. 


20% % ] %%% %%% %%% 
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ein WATER WHEELS BE GOVERNED ? 


If you will give us a description of your water wheels and how they are set we 
can refer you to a plant similarly arranged, where our governors are in use, Our 
governors are now being used to regulate over SEVENIY-FIVE THOUSAND 
HORSE POWER of water wheels in this country alone. We sell our governors 
with a POSITIVE GUARANTEE that they will give a better speed regulation 
than any other make of governor. 


LOMBARD WATER WHEEL GOVERNOR dd, r Hsmyuise se gigg Pien) 
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POSITIONS WANTED. 


AS ELECTRICIAN OR FOREMAN of a medinm size plant, by a 
single man, aged 28 years, and with 8 years’ experience. Address 
“G.” care AMERICAN ELECTRICIAN, Beard Building, New York. 


WITH ELECTRICAL ENGINEER OR CONTRACTOR or ina 

Central Station. Highest references as to character. Small 
salary, with chance of advancement. Age 20. Address STATION,“ 
care AMERICAN ELECTRICIAN, Beard Building, New York. 


Oldest Electrical Repair 
House in Chicago. 


— — —³³3—3—³—N—f .. 


39 & 43 W. Washington St. 


THE VAN DORN & DUTTON CO, 


berge, GENEFal Electrical Repairs. 
GEARS 


„and.. 


PINIONS 


Gear Cutting 
of all 
Description. 


J3 Armature Winding and 


nick Repair Work a Specialty 
ng & Commutator Filling and Building ys Transformers 
and Fields of all Types Rewound. 


1793 E. Madison Ave., 


Build 


W. H. BLLIOTT, Mans ger. 
28 Years’ Practical Experience. 


CLEVELAND, O. 
Commutators Made w Refilled 


Our shop is just large enough 
to insure your orders prompt at- 
tention, which, with the intelli 
gent work our experience in 
making and refilling almost 
every style of Commutator in 
use enables us to give, cannot 
help but please. 


We use only the best quality of 
materials, which we can secure 


bi Bi o 
2 Wy: AL à 
Lib ANS i quickly for special work. 


EEA 
Let us furnish estimates on dupiſcating or refilling your old 
Commutators, or designing your new ones. 


F. L. HOMER & CO., 


. 


Electrical Machinists, 
css CL: VELAND, OHIO. 


BECKER BROTHERS 


REPAIRS 


HELP WANTED. 


EXPERIENCED FACTORY SUPERINTENDENT AND ELEC- 

TRICIAN, for Dynamoand Motor manufacturer. State experience 
and salary expected and give references. Address SUPERIN- 
TENDENT.“ care AMRRICAN ELKCTRICIAN, Beard Building, N.Y. 


SUPERINTENDENT, capable and energetic man. tho oughly 

experienced in factory practice, knowledge of the principles of 
electric ty desirable but not essential. Address, stating experience, 
age, references and salary expected. MANUFACTURER,” care 
ot AMERICAN ELECTRICIAN, Beard Building, New York. 


Including all National 
Electric Co., Duplicate Parts, 


Long Distance Phone, 
Express 607. 


DEALERS IN 
EDDY ELECTRIC MANF’G CO.’S 


GENERATORS and 
MOTORS 


PAST 
SPEED 


SLOW 
SPEED 


Long Distance Telephone 


a~l 117 ~o 


STEWART 
ELECTRICAL 
COMPANY 


S. E. Corner Fifth and Sycamore Streets 


CINCINNATI 


OHIO 


“SJOIUIN.ISU] 32970 PUL SN. I AIV 


‘SUAMVAU LINDAI ‘SHHD.LIAS ‘SUO.LOW pve 
SANO. vVNdANAO SOHVNAd pueuj-· ꝓpuoↄs jo yuaunsosse 20 Y 


and OPEN and CLOSED CARS. 


A Special Bargain in Street Railway Equipment: 
GENERATOR, STATION INSTRUMENTS, 


REyinnING 
A SPECIALTY 


CORRESPONDENCE SOLICITED 


DYNAMOS=MONEY SAVERS! = ENGINES. 


DYNAMOS, ENGINES. ALTERNATORS. RY, GENERATORS. TRANSFORMERS. 
8H. I. T. H. 20 K. W. 120-volt. 2 McIntosh & Seymour, | 2 1020 K W. West Alternators,| 1 H. 1. T. H. 30 K. W., | 90—10 Light Stanley 1,000-60....§6.00 each 
VO 0 i 
330 K. W. Edison 120-volt. 18'4x18. 2 45 K. W. West Alternators,| 500-Y. 20—10 Light Stanley 1. 000-100... 6.00 each 
$ 25 K. W. Edison 120-volt. 1 Erie Ball, 1816. 1040-volt. 1 Edison 60 K. W., 
1 40 k. W. 220-volt C ii 2 Allis Corliss, 18x42. |2 o an West Alternators, 500-v. 20—15 Light Stanley 1,000-60.... 8.00 each 
° vo ommercial, 8. 
direct connected. iu. 4010 K. W. G. E. Alternators, |? gogy, n 100 E- We | 49 99 Light Stanley 1,000-60 100.10.00 each 
135 k. W. 220-volt Commercial, |* ij r. 10x |2 60 K. W. G. E. Alternators,| 2 Edison 150 K. W.. 25_s9 Light Stanley 1,000-60 100.15.00 each 
direct connected. 1 Chandler-Taylor, 11x [1 2990 er G. E. Alternator. 1 55 B. 200 K. W., |10—40 Light Stanley 1, 000-50 100. 20.00 each 
= e v. 
3 D 80 125-volt T. H. 12. 60 K. W. Slattery Alternators, 080 000-50 isok 
3 35-H.P. 220-volt Sprague Motor 2 Straightline, 10x16. 2 PEN aT G. E. Alt i 92 85 R VVV pats 
e . „ ` R 8 8 x . ernators, 
1 Taylor-Beck, 11x12. 1040-volt. 1 Brush 175 K. W . | 3—75 Light Stanley 1,000-60 100.37.50 each 


1 60 K. W. 500-volt Edison Dy- 1 Erie Ball, 12x12 


170 K.W. A-70 Alternator, 1040-v. 


voit Ry. Mot rs. i 


Damo. 113 160 K. W. Warren Alternator |10 W. P. 50 5—100 Light Stanley 1,000-50 100.62.50 each 
1 100 K. W. 220-volt Elwell-Par- 1 McIntosh - Seymour | 1 150 K. W. west Alternator, | 10 W. P. 30. 9—6 Light T. H. F. 1. 00-50 100. 6.00 each 
ker Shunt Dynamo, 800 Rev. Comb., 13x23x15. 1040-volt. 8 Walker. 18—12 Light T.H. F. 1,000-50 100. 9.00 each 


The above are ready for immediate delivery, and are strictly first-class. Also a quantity of Railway Motors, Cars, Trucks, Controllers, Arc and 


Incandescent Dynamos and 


ovors. 


CORRESPOND WITH Us TO BUY OR SELL. i 


THOMSON SON & O, 


107 LIBERTY STREET, N. Y. 
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Electrical Apparatus Ready for Use. 
Those who cannot wait for the delivery of electrical apparatus under 
contract orders, and who desire to purchase it for immediate use, may see 
below something which may fill their wants. 
__ T-H ARC GENERATORS. 
MACHINE. | DESCRIPTION. LOCATION. PRC MACHINE. | DESCRIPTION, LOCATION. | PRICE. 

One L-2 T-H arc gen-'Good operating condi- Lynn $275 One LD-12 T-H arc Good operating condi- Lynn $325 

erator, No. 169, tion. Has oil cup bear- generator, No. 1891, tion. Has oil cup bear- 
, ings, regulator, con- ‘| solid core arma-| ings, regulator and 
| trollerand base frame. j | ture. controller. 
` | 
One E-2 T- 8 3 
S ae 8 0 e ee Chicago. 100 ro LD. 12 T-H are Gond operating condi-Lynn. | 400 
armature. ings. generators, ring| tion. Have oil cup | Each. 
armatures. bearings, regulators 

One E-12 T-H arc gen- Good operating condi- San Fran-| 1 and controllers. 
erator, solid core] tion. cisco. 
armatare. Two nE TH arc cle ani mene: nani Chicago. | E oa 

Three M-12 T-H arc|First class second-hand|Lynon. 2750 and 13468 Pia cup 5 N ` 
generators, Nos.| cond tion. Have reg- Each. armatures. 

851, 928 and 1035. ulators,controllers, 
solid core arma-| base frames, oil cup | 
tures. bearings and pulleys Two LD-I2 T-H arc/First class second-hand/Schenec-| 100 
15“ x 8”, generators, ring condition. Have base] tady. | Each. 
; armatures. frames, regulators, 

Two MD-2-45 light. Good operating condi-|Lynn. 4 pulleys, controllers 
T-H are generators,| tion. Have oil cup Each. and oil cup bearings. 
ring armatures. eorne.. A frames, i 

regulatorsand pulleys. One MD-2 T-H ace Gg | operating condi- Atlanta. | 400 
5 — 8 = nera as base e | 
TT an regulator and con 
troller 

Six M-12 T-H are gen- Good operating condi-Lynn. 27 | 
erators, Nos, 3977, tion. Have oil cup Each. | Two MD T-H arc gen- Good second-hand con- Den ver. 300 
2176, 2151. 1026, 1494| bearings, regulators erators, Nos. 4047 dition, self-oiling bear- | Bach. 
and 877, solid core and controllers. and 4.64, ring ar-| ings with regulators 
armatures, matures. and controllers. ` 

BRUSH ARC GENERATORS. 
MACHINE. DESCRIPTION. ‘LOCATION. PRICE. MACHINE. . DESCRIPTION. LOCATION. PRIOE. 

Four No. 7 1200 c. p. Good operating condi-|Lynn. 8300 One No, 7 1200 c. p. First class second-hand Chicago. $150 
Brush arc gener tion. Have oil cup Each. || Brush arc gener- condition. 
ators. bearings. ator. 

One No. 11 2000 c p. First class second-hand Chicago. 2000 

One No. 744 2000 c. p. Good operating condi- Lynn. 500 Brush arc gener-, condition. In use only] (Omaha). : 
Brush arc gener- tion. Has Oil cup ator. Available! 5months. Has oil re- 
ator, No. 131. bearings. Nov. 1, 99. | gulator multi-circuit. 

The above apparatus is offered subject to previous sale, 
While it is distinctly understood to be second-hand, it may be taken for 
granted that unless otherwise ‘specified it is in good working order. 
... FOR FURTHER INFORMATION APPLY To PEA i 
Hints aries Pra di ea Se. ent 5 1 Sans 
a s 2 515 ville, Tenn . Sum 

New York, N. Y.. 4 Broad St. eee r St. 

Byracuso. S edun ick, An- Chicazo, 1 e aids. i 
rows an ennedy dg etro C Amber 0 
ffalo, N. Y., Ellicot Bid Co ce Bid 

Philadephia, P Pa., cot Sq, BI = SCHEN ECTADY, N. V. St. Louis, Mo., Wainwright Bldg. 

N . 200 E German St. Dallas Texas, Scolar Bg: 

n nt c 
Bank Mas. à 88 For all business outside the United States and Canada: Foreign Mlanea polls, Minn. Phoenix Bldg. 

Atlanta, Ga., Equitable Bldg. Dept., schenectady, N. Y., aad #4 Broad St., N. V. Denver, Col.. Kittredge Bidg. 

New Orleans, „ 917 Hennon Salt Lake City, Uren” ‘Tempicton 
Rida. For Canada, address Canadian General Electric Company, Bide. 

Cincinnati. O., 420 W. 5 St. Ltd., Toronto, Ontario. San Francisco, Cal., Claus Spreck- 

Columbus O., 11 N. High S ela Bidg. 

Portland, Ore., Worcester Bldg. 


6% %% %% %%% WGT 
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THE PELTON ENGINEERING CO. 


CLEVELAND, OHIO. 


DVNATIOS, Motors, Arc Lamps, Incandescent Lamps, Meters, Transformers. 
REPAIRS, Rewinding, Commutator Work, Lamps Rebuilt. 
FAN MOTORS, Alternate Current, Direct Current, Water Power. 


STUCKY & HECK PRACTICAL RUNNING OF DYNAMOS. 


9 
Electrical . Co., Lim’d. 50 Pages, Illustrated. 10 Cents. 
A little booklet explaining the locating and management of Dynamos, Di- 
: = Electrical n Engi - rections for aal the Current ink Dynamo 9 aad Electric 
neers an raughtsmen, Motor: care ie the n n Field N Ca uses 
0 nusual Heating of the Bearings; Care aud Attention to the Commuta- 
Every System— Repairing, tor and Brushes; Fourteen Causes of Sparking and Remedies; General 
: Re-winding, Re-constructing, Faults; Coupling Twoor More Dynamos in one Circuit; Diseases of Dyna- 
mos; Causes of Flatsin the Commutator; Faults of Alternators; Vibration 
35 N. J. RAILROAD AVENUE, Opp. Market St. Railroad Depot. and Noise. etc. 
Telephone No. 977. NEWARK, N. J. New Catalogue of Mechanical and Electrical Books sent free. 


PHILA. BOOK Co., A 15 South Ninth St., Phila*elphia, Pa. 


66 Ti 3J Aren't a Circumstanco to the Miggors 
in your Dynamos and Motors. 
PLEASE REMEMBER THAT WE ARE “NICCER CHASERS.” | 


We solicit particularly repair work of large generators and lighting machines, because of our facilities 
for handling such a class of large work. Don't think, however, that we neglect small work. Our facilities 
and dispatch for both are unexcelled. 


OUR LINES ARMATURES, COMMUTATORS, TRANSFORMERS, PLATERS, ARC LAMPS 
EXPERIMENTAL WORK, SECOND-HAND DYNAMOS AND MOTORS. 


W. H. ELLIOTT ELECTRIC COMPANY, tevetano, onto. 


DAY 'PHONE, MAIN 2571. NIGHT 'PHONE, DOAN 40s5—J. 


Catalog is Complete 


HOUSE GOODS. 
= Hill Prices Are Low. . . 


Partrick, Carter & Wilkins, 


.. MANUFACTURERS OF. 


Electrical House Goods, 
125 S. Second St., Philadelphia, Pa. 


NN 


NEW EXCELSIOR GALVANIC DRY BATTERY. 
— HICH VOLTS—HIGHEST AMPERES. 


Recuperating 
Dry Battery 
In the World. 


By all Large Supply 
Houses or write to us. 


|, NEW EXCELSIOR 
DRY BATTERY co., 


535 x 1% x24 


5 Volts ..... 1.6 661-663 Hudson Street, 
Amperes........... 12 to l Amperes 7012 Amperes .... 8 to ic NEW VORK CITY. 


List Price. 81.00. ist Price. 7 List Price, 65c. 


Necktie Light. Dollar Motor. Scart Pia. 


We are headquarters for the goods that paß 
the profit. Send for prices to the trade, and our 6 Blcycte 1 Lights, 
new catalogue, just issued. We want agents. 


ESS a 


E 


81.80 Ajax fi 


—.—.— OHIO ELECTRIC WORKS, crevetann, onio. 
t aem EX trad. 
Sterling issuing Arnish 


THE STERLING VARNISH CO. 


325 Water Street, - Pittsburg, Pa. 


HE 
Varese Supply House 
ofa 
to buyers is measured by the diversity 
and size of Its stock. 
We meet this condition and make prompt shipments. 
Inquiries relating Lo use and value of any article so- 


licited. Our experience is at the service 
ot customers. 


H. C. ROBERTS ELECTRIC SUPPLY CO. 


831 ARCH STREET, PHILADELPHIA, 


Electric Toy- Making. A“ 


Dynamo Bafiding and Electric- Motor Construction. 


0 | | Mui Hill 


ty 
il W 1 i 


| shane 
en 0 iM i mi vill il 0 ch 
W My mi ii niini Il Mi 0 Hal 


M 
LE CTR C A and instruments in general, and is 


bring within the reach of young and old the manu 
TOY y The work i genuine ana uai ieira a appliances. . 
$ M N (NG e wor especially ed for amateurs and For a Circuit Work; 8 Telept ; 
iz rie! AT a work Nene the American boy will Service; Fan Motors. E. M. LF, 2 volts, Current, 
nd explanations of the de at num 
SLOANE pieces Pt electrical apparatus 3 — * may con 12 Amperes. Capacity, 300 Am pere hours. 
struct with his own hands and for his own amuse ded 
ment . ie The nine Chapters of the bok A G 0 0 d B att e wa do uat wani 1 ning thet 
ve e rmanent magne 
| S272 ͤ KP R 
JJ. ⁵⁵ ß Occita ond 8 N 
. Primary beeen wil be found especia ty valus FFF 


— ron sau ox — $ PHOENIX BATTERY MFG. co., Ls. 
AMERICAN ELECTRICIAN COMPANY, 
120 Liberty Street, New Vork. 


48 AMERICAN ELECTRICIAN (Vou. XI No. 10. 


ENLO LOLE EO LE LE LE LE IO TE SEITE IE TO TE TO IE E LE IE LELO eee e eee ee eee 
A 9% e 
ee © @ eh MPP, 8,98 98 OF OF OF 0.9 © 90 99 FF OF OF DO SO SF 20, OF OF 90 90 90 OF 08 98 ote 


2 — Ä Pr 2 
$ $ 

$ EE MOON 

< QUTFIT for INTERIOR WIRING +|; = — 0 

—— — — —— — — — — T E. 

$ 7 p i p — — * 
$ $12 FUSE TERMINAL and 4 grm 
3, Tari 1 + i — 
$ Loricated“ Tube. : DISTRIBUTING BOX 1 ` 
7 1 ‘ ~ 5685 ve iih i 
T * 42. — > n TRAN 
* “Chase Knockout” Outlet & Junction Boxes. $ S a watchman tor your Cable. e i 

$ $ Always on Guard. 

4 J) s z Never Sleeps m m A a 
2 ý Chase Patent Nipples. $ and Promptly Acroni all Ò HA . a 
: | 4 LIGHTNING U S 
2 2 TROLLEY a 
2 4 ELECTRIC LIGHT = 
: ts Ep 
2 X or other NI 0 
8 Ka ‘ r 155 
2 $ HIGH POTENTIAL "T (HS 
$ 7 A Proof against Moisture. 8 ȘI 
$ 2 
3, RA Has easy access for Testing 
5 $ and Transposing your lines. 
pd — “= 


* 


Keep your eye on our Metal — 
Outer Casing for a moment and? 


A 
* 


ee 
6 „%%% 


NIV T E MTH NTT INIT T TIM VMI VVV 


$ — 2 note its advantages over other 
KA 7 cases. RUST PROOF, DUST PROOF 
$ PATENTED $ $ and STORM PROOF. | 
$ $ The Moon Terminal has many § 
* 7 other advantages which are fully 
x 3 described in our new illustrated 
$ 2 circular, which we will mail to any P| MPSROE 
7 > address on application. r 1 
t=. — ye f # . Aa = I 
4 4 . H 
P 2 | 0 I EE | 
£ CHASE-SHAWMUT CO., $| THE MOON MANUFACTURING 60. 

: $ 43-49 So. Canal St., 500 
161-163 Fort Hill Square, BOSTON, MASS. $ CHICAGO, ILL., U. S. A. j 
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THE ENGINEER: 


` PUBLISHED TWICE A MONTH. $1.00 PER YEAR. SPECIAL OFFER FOR FALL NOW OPEN. 


A Journal of Practical Power-Plant Engineering. 


During 1899 Prof. Thurston, Geo. H. Barrus, Bryan Donkin, John E. 
Sweet and many others have contributed. Most of these and many 
more will continue to contribute. The articles are not prepared for 
amateurs nor for college graduates. They can be understood with- 
out constant reference to books; in other words, they are prepared 
for the average Superintendent and Engineer. . ; 


SEND FOR A FREE SAMPLE COPY 
41 re TERMS TO AGENTS. 


THE ENGINEER PUBLISHING CO., Blackstene Building, Glevelaad, 0. 


OCTOBER, 1899.) 
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Patented Nov. 80, 1897; May 17, 1908. 


WITHOUT A RIVAL 


It is easy to push. It is always in order. 
A favorite wherever known. 
HERE an easy-working, reliable and up-to-date appearing switch is 
desired, the HART H. & H. Push Switch will be found to comply 


fully with all requirements. A child can push the buttons without 
strain or injury to the fingers. Design, workmanship and material are first 


1 be 
10 $ class in every respect. The switch is highly commended by all prominent 
_ | electrical engineers. Made in the following styles: 


No. 701. Single Pole. No. 703. ‘Three-way. 
No. 702. Double Pole. No. 704. Four-way. 


Also in gangs of any desired number. 


Stock finishes are nickel, polished bronze and brass. 
Special finishes to match hardware, are furnished to order. 
Stock sizes in gang plates for from two to six switches. 


SOLD AND CARRIED IN STOCK BY ELECTRICAL 
SUPPLY DEALERS EVERYWHERE 


Specify ‘‘Hart H. & H.“ Push Switch when next ordering and you will be well pleased with results. 


THE HART & HEGEMAN MEG. Ob., 52 High Street, Hartford, Conn. 


CHICAGO: Monadnock Block. NEW YORK: Mail and Express Building. 
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HART H. & H. PUSH SWITCH 


©) 


"HOOOO00OO00CIO0000000000000 


Q, O0,0,0,0,0,0,.0,0,0,0,0,00,00000000000000000000000000,00,0,0,0,0,00,000,0,0,0,0,0000,0,0000000000000000000000000° 


The oldest 7 
IT established 
Switch 
STANDS ue 
business 
ALONE in the U. S. 
5 &.. 
We make Attachment Plugs for Edison, T. Manufacturers 
H. and West. systems, and use only the of the BEST 


best material. 


PHILADELPHIA, 


Stier and Lyotow STREETS. 


ELECTRIC LIGHT SUPPLIES, 


Both Base and Cap are ; 
made of Porcelain, and of suitable design to Switches 
prevent breaking by accident. : : : : x iid: 


3 
H. T. Paiste Co., Boards 


4 
2 
* 
- 
g 
H 
1 
1 
* 
* 
t 
f 
5 
7 
5 


&. 
CHICA@O WRITE FOR’CATALOGUE =a. 
= EYANSON & ARMPRIESTER, 
15 N. 7th Street, PHILADELPHIA, PA. 


0000000000000000000000000 000000000000000 
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PROTECTION 


to your motors from damage liable to 
follow an interrupted current is assured 
by using C. & H. Starters with Automatic 
Release. 

One burned out armature will loause 
an outlay ten times greater than the 
price of our Automatic Protection, be- 
sides the inconvenience suffered while 
repairs are being made. 


It is not safe to use a starter which 


costs less than ours on any installation. 
The materials used in the construction 
of our Rheostats are the best that can 
be bought, and the workmanship is as 
perfect as skilled mechanics and the 


latest improved machinery can make it. 


You can depend upon our goods 
eperating satisfactorily and 


we make prompt shipment. 


THE CUTLER-HAMMER MFC. Co. 


70-82 W. Jackson Block, OHIOAGO. 136 Liberty St., NEW TORK. 
STURTEVANT ENGINEERING 00, 75 Queen Viotoria St., London, Eng., Agents for England and the Continent. 
BAGNALL & HILLES, Yokohoma, Japan, Agents for Japan. 

THE LARGEST AND OLDEST EXCLUSIVE MANUFACTURERS OF 
RHEOSTATS IN THE WORLD. 


OCTOBER. 1899.] AMERICAN ELECTRICIAN 81 


„000000000000 OOO 
O O 


“DIAMOND H” PUSH SWITCHES 


witH PURE MICA INSULATION 


220 Volts 
10. S. P., 10 D. P., 10 3-way. 


A NEW LINE. 


It is Right in Every Particular. 
HH 
COLD ROLLED STEEL WALL FRAMES 


For Single Switches and 
Gangs of any number. 


LIGHT, STRONG and DURABLE. 


, About one third the weight of cast S~ — 
10 O. P. Side Cut Out to Show 
Mechanism. iron frames. Not subject to breakage. 


Galvanized to prevent rusting. No. 1 Steel Wall Frame. 9 


THE HART MFG. CO., Hartford, Conn. 


POOOOOGOCOOEOOOCDOOCQODQOODOCE DOOQOOQOHOO® HODHOOODOGOHGOHDODOGHODOGHOGDOSDHHHOGOGOHOOGOOOGHGOLIIIIE 


— 


wo 


77 IGEN 


KNIFE l | | SWITCH 
0 BOARDS 
N 


CV 


“sare” W. S. HILL ELECTRIC CO., New Bedford, Mass. 


4 3 
E Aa aa uy | 115 > 
F Baw , 
18 one 71 | entre x 
Connectors = H | A 
ja and all as] | fi nal K 
2 Switch Board i 1 * | 9 
5 Fittings 5 
Uy Double Break, Switch Board Type. Sinele Break, Switch Board ne 20 
5 Our Switches and Switchboards 3x, ‘condo, none, is > 
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WATT METERS 


> D 


INSTRUMENT COMPANY, CREAT BA 


FOR ALTERNATING CURRENT CIRCUITS. 


A new principle embodied in 
these instrnments. 


“MAGNETIC 
FLOTATION” 


Instead of Mechanical Bearings. 


A Pat. MAR. U- 90 
* AUG.24-97 
„ SEP 28-97 


Tut 


A great advance in the art of meter- 
ing electricity. 

Our meter records all the current 
and costs nothing for adjusting and 
repairs. Write for meter pamphlet. 


ee 
ee one TEPA, 


GREAT BARRINGTON, MASS. U.S-A. 


RRINCTON, MASS. 
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Chapman 42. SS — i 
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struments 
this name, 


Mention CAN F 


At takes the place of a Governor, also saves one man’s wages. 


Portable Direct Reading Ve Se 


VOLTMETERS anv 
WATTMETERS. 


ALTERNATING AND DIRECT 
CURRENT CIRCUITS. 


The only standard portable in- 


Price List 3 and 4. 


WESTON ELECTRICAL INSTRUMENT CO., 


114-120 William St., NEWARK, N. J. 


CIAN. 


“CHAPMAN AUTOMATIC VOLTAGE REGULATORS.” 
“CENTRAL STATIONS, ATTENTION.” 


For Alternating or Direct Current Systems. 


They insure steady. ogo in spite of changing speed and varying loads. The 


also compensate for line 
loss, and automa ically keep a constant voltage at any chosen center of distr 


bution, bowever distant. 
Lamp renewals reduced one-half. 
Regulators sent on 3O days’ trial. 
Bi-Polar and Multi-Polar Dynamos and Motors, Water Moors, Cyclone Coffee Mills for both water 
and electric connections. Woven Wire Brushes. 


HOME OFFICE, PORTLAND, ME. 


BRANCH OFFICES: 
BOSTON, MASS., 620 Atlantic Ave. NEW YORK, N. v., 74 Greenwich St. 
PHIL ADELPHIA, PA., 61a Drexell Bldg, CHICAGO, Honadneck Bid 

g 


g. 
ST. LOUIS, 811 ity. MINNBAPOLIS, 616 Guaranty Bid 
MIL W AUKEB, 700 Pabst Biog. TOLEDO. 116 St. Clair St. x F 
DENVER, 327 Seventeenth St. SAN FRANCISCO. 


BELKNAP MOTOR CO., Sole Manufacturers, 


Students’ 
Volt-Ammeter, $5.00. 


Jewel Bearing, Aluminum Case 


List of colleges and schools using it 
for labo-atory work mailed on ap- 
plication. 


Each instrument carefully calibrated 
™and provided with hand-made scale. 


L. E. KNOTT APPARATUS CO., 
16 ASHBURTON PLACE, BOSTON. 


Electrical Books. 


Any electrical book published will be 

sent postpaid on receipt of price by 

American Electrician Co., 
120 Liberty Street, New York. 


Write for 
Particelars. 


of the type deserving 
Write for Circular and 


Send for Catalogue. 
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METER WITHOUT CASE. 


© WATT-METERS 


Use Accurate and 
Reliable Meters 


SCHEEFFER 


For Alternating Current. 
Diamond Meter Co. 
Peoria, III. 


METER WITH CASE. 
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WE DESIGN AND BUILD 
COMPLETE ELECTRIC POWER PROPERTIES 


=S=OUR RECORD.RS&< 


The plants of the following companies were built from the designs of the president 
of this company, while acting in the capacity of consulting engineer : 


COLUMBIAN CHICAGO BOARD ENGLEWOOD & 


INTRAMURAL OF TRADE. CHICAGO 
RAILWAY The FIRST isolated plant to successfully ELECTRIC RAILWAY. 
at the World's Fair. operate arc lights, incandescent lamps, 
The FIRST successful elevated electric motors and electric elevators, off one set of The FIRST successful storage battery 
road in the United States. mains, by means of ə storage battery. road in the United States. 


THIS COMPANY DES 


¶ v a= - == 


IGN 


ED AND 


AEAN ee a 


wn vavavawav a VaT ATATA | AVATARA 
: i m — 


The power station of The complete light, heat The entire equipment, excepting 
THE IMPERIAL and power plant of the track of the 
ELECTRIC LIGHT, CHICAGO CHICAGO & 
HEAT & POWER CO., GREAT.WESTERN MILWAUKEE | 
OF ST. LOUIS. RAILWAY, ELECTRIC RAILWAY. 

The FIRST direct current central station AT OELWEIN, IA. The FIRST long distance electric railway 
in the United States to successfully operate “a . operated from a central steam station using 
incandescent lamps, arc lamps and 250 and The FIRST plant to utilize magnetic three-phase transmission, rotary converters, 
500-volt motors, off one set of mains. clutches for connecting shafting. sub stations and battery auxiliaries. 


In each of the plants built by this company a stipulated economy was 
guaranteed under a bonus and forfeiture contract 

This company is prepared to submit propositions on complete electric plants 
for any purpose, under reliable guarantees, after learning particulars. 


ARNOLD ELECTRIC POWER STATION COMPANY, 


1540 MARQUETTE BUILDING, CHICAGO, 
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Commercial 


Type R Tronclad 
Motors and Generators 


. ARE... 
The Best Made £ 
COMMERCIAL ELECTRIC (0. 


210 West Merrill St., 


INDIANAPOLIS, INDIANA. 
FREDERICK G. ROSS, New York Ageat, ass Gresnwich St., N. v. 


CARY SPRING WORKS, 
240 and 242 W. 29th st., New York City. 
MANUFACTURERS OF... 
WIRE AND SPRINGS OF ALL KINDS. 
Telephone 3346-38th Street. 


EAIR SPRINGS 


O 


MAN N05 
ESTABLISHED 1877 


LAPGEST MEP OF HALPSPRINGSIN LS | 


150 K. W. BULLOCK ENGINE TYPE GENERATOR. 
Indicating Ressrding Steam Ganges, ote. 


3 GENERATORS AND MOTORS. 


Mair Springs of manukerared te erde, 
* 8, Forestville, Conn N 
F. N. MANROSS, * g SEND FOR DESCRIPTIVE BULLETIN N. 


BULLOCK ELECTRIC MFG. CO., CINCINNATI, O., U.S.A. 


LAG BOLTS -CARRIAGE BOLT 
‘CROSS ARM BRACES Ke. N 
æ FOR CONSTRUCTION WORK ~ F 
“SALEM “IRON WORKS" 
SALEM. C. 


t 


American 
Woven Wire Brushes. 


= 8 mm 1 TT EER NAG eee? We are now manufacturing the best 
r ee f DoR X i — Dynamo Brushes in use. 
. seid f sate i FHAR HE We have ample facilities for supplying 
; : any description or any size of Brush 
n F No order is too large for us to handle or 


too small for our consideration. 

Our mat rial is of asuperiornature and 
our workmanship the best. 

A trial order, will convince you of the 
- many excellent qualities of our goods, 
` which, when once used, will always be 
given the preference. 

Our prices are r right and our shipments 
prompt. 

Write fur new '99 Catuloyue with price 
list and discounts. 


American Woven 
Wire Brush Company, 
27 WALNUT STREET, 
PEABODY, MASS., U. S. A. 


ess DODOOCOOCSCMOOOQOOQOOQOQOQOQOCODE SOEEMECTESEDE CE CCCCLOCEEESE 
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Why Not Increase Your Production rd? 


II CAN BE DONE. 


, PENCOYD IRON WORES, 
For example, our installations at 1 GOVERNMENT PRINTING OFFICE, Washington, D. C. 


Prosperity is here but competition is here also, and you must decrease the cost of production. 


YOUR PROSPECTIVE NEEDS. 
YOUR PRESENT DIFFICULTIES. 


THE CROCKER-WHEELER COMP , BLEOTRICAL ENGINEERS. 


General Offices: 39 Cortlandt St., New York. Works: Ampere, N. J. 


SLOW SPEED ROTH MOTORS and 


INDUCTION DYNAMOS... 


are built to such a point of 
perfection that repairs are a 
rare quantity; thus the ex- 
pense of maintaining the ma- 
chine is small, and cost appar- 
ently sto s with the purchase 
price. The machines are mod- 
ero in construction 
and the design is neat 


WRITE us oF | 
Ti ii 


POWER Moro 
SINGLE. PHASE 


ALTERNATING and symmetrical. 
An illustrated pam- 
CURRENT. PA 
st * $ í 
The Emerson othr, 
Electric Mfg. Co., 88 W. Jackson Street, & 
ST. LOUIS, MO. CHICAGO, ILL. 
mem  PAILLARD 
DYNAMOS AND MOTORS, 9 
Belt and Direct Connected. e . Non-Magnetio 
8 © WATCHES 
Dynamos. 
Ho nes t ‘ Endorsed by the great 
° a est Electricians and Sci- 
Prices. ö entists of the world. 
QUICK DELIVERY. ‘a For descriptive circular 
write 


J. b. Powell & Son A. C. BECKEN 


Manufacturers, (ivi: EFN Se 108 State Street. 
SYRACUSE, N. Y. K jG ES” CHICAGO, ILL. 


Rawhide Pinions for Electric Motors 
A SPECIALTY, 


RAWHIDE DYNAMO BELTING 


Greatest Adhesive ties. A Non-Conductor of Electricity, 
es Less Friction than any other Belt. 


THE CHICAGO RAWHIDE MANUFACTURING CO, 


The Only Manufacturers in the Country. 


LACB LBATHER ROPE ated ie oreo Lace 3 is 
n eam or pa 
and OTHER RAWHIDE „m. never becomes hard; is stro 
more durable and the most — 
00008 ical Belting made. The Rawhide 
OF ALL KINDS Rope for Round Belting Transmis- 
BY KRUBGBR’S PATENT sion is superior to all others. 


75 OHIO STREET, OHICAGO, ILL. 
Branch House, 195 and 197 High St., Boston, Mass. | 
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WE OFFER to the Intending Purchaser 
of Dynamos and Motors the result of 
nearly 15 Years’ Successful Experience in the 


11 che 


en ., & > 


manufacture of direct current apparatus. 


This extended experience should be worth 


＋ 
; 
A E A something. It is shown in the Design, 
‘i x J A X L ; . : | 
‘a Workmanship and Performance of C & C 
— a mp Appa ratus. 
fo 
+ 
$ 
$ 


BELT TYPE MUŁLTIPOLAR. 
Sizes 20 to 2258 K. W. 


THE C&C ELECTRIC COMPANY 


Main Offices: 143 Liberty St., NEW YORK. 


Works: Garwood, N. J. 


r 


19 High Street, Boston; 828 Monadnock, Chicago; 45 N. 7th Street, Philadelphia; London, Eng., 
SALES OFF ICES | 47 Victoria Street, Westmiaster. 


” LEBER & MEYER, 854 Calle Maipu, Buenos Aires, Argentine. 


bobo hbo F-44444 


GENERATORS ™ GENERATIONS 


The Jenney Generators are made to stand 
a Generation of service. You cannot afford 
to buy cheaply constructed electrical machinery. 
Write for our new Bulletin and Prices. 


Jenney Electric Mfg. Co., 


A ENG EWOOD, INDIANAPOLIS, IND., U. S. A. 


Aa ¥ 
3 y” AGENTS WANTED, 


JANTZ & LEIST ELECTRIC CO. 


Manufacturers of High-Grade 


© _Multipolar Motors and Dynamos. 


Standard Sizes from 3 to 60 K. W., 110, 220 and 500 Voits. 


Motors Designed for Direct Connection to 
all kinds of Machinery. 


1 Special Dynamos for Electrotypers and Platers 


(from i te 6 Volts and from 200 te 5,000 Amperes). 


808-810 Elm Street, CINCINNATI, OHIO, U.S. A. 
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Investment stops 
with the purchase 
price, because the 


machine needs no 


Tne Improved 


Warren 


attention and re- 
quires no repairs. 
COO 


No Moving y 
Wire, 


tér 
` ** 
No Commu- 
tat Ce 
or nd p> * f 
L T ~n k £ E 


N. — 2 
No Brushes. 


_WARREN ELECTRIC MANUFACTURING co. Sandusky. Ohio. 
f Gates & Randolph, Rumsey Electrical Mfg'rs Co., C. W. Hobson, Western cesta Supply Co., 
W 15 Monadnock Block. Chicago. 1917 Filbert St., PHILADELPHIA. Graco. TEXAS. Sr. Louis, Mo. 


Multipolar Dynamos and Motors 


977 


points of Superiority - 


Scientific electrical design, re- 
sulting in highest efficiency of 
transformation @ Operates with- 


out sparking and heating, and will 
withstand large overloads @ Self- 
oiling bearings, always cool @ 
Every machine guaranteed for 
one year. 


ad 


A PEW OP OUR CUSTOMERS: 


ce 8. Coast Survey, Waen METON; D. C. 
vy Yard, Wash a n, D. C 

ead Island Railroad. 

Crescent Shipyard, Elizabeth, N. J. 


Hon. Paul Sorg, Downing Bldg., N. Y. 
ring! anie Railroad Company. 
Boldt, Waldorf Hote “New York, 


rooklyn Annex Ferry. 
Kürten Cous New York. 
Light U. 8 „„ 
8 College, New Y 
Harrison Building. Philadelphia, 
Arvold Print Works, N. Adams, Mass, 
Renfrew Mfg. Co., N. Adams, Mass. 


Do purchasers such as the above 
bay without discrimination ? 


Alle Desiga and the Perfection of Mechanical Sen The E. G. ‘Bernard co. 11 60. .. — 
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Eddy Multipolar Generators 


Belted or Direct Connected 


FOR LIGHTING AND POWER. 
Medium and Low Speed Electric Motors 


Embodying all the latest 8 rer to electrical science, and 
high-class in every particular. Especially adapted to severe service. 
Investigation solicited. Send your specifications, or write for particulars 
to the company or any of its representatives. , 


THE EDDY ELECTRIC MFG. CO. 


WINDSOR, CONN., U. S. A. 
New York Office, 143 Liberty Street; H. B. Coho, Manager. 


CHICAGO OFFICE—Marquette Building. PHILADELPHIA—Walter C. Melntyre & Co. „506 Commerce St. 
CINCINNATI OFFICE Nevada Bldg., John A. Stewart, Mgr. BOSTON. M. Angier & Co., 64 Federal St. 

ST. LOUIS, MO.— Western Electrical Supply Co. ELMIRA, N. Y.—S. N. Blake. 

KANSAS CITY —E. M. Reed, Hall Building. NEW ORLEANS—Vincent Gray, 330 Carondelet St. 


PITTSBURG, PA.—Hulings & Co. SAN FRANCISCO, CAL.—California Electrical Works. 409 Market St: 
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eeeeeeseeeese 


THE TRIUMPH ELECTRIC CO. 


Generators — 


and —. 
Motors. 
5 Wound 
Either 
Belted ae 
or nene \ An 
Direct - Ei ane suk Ml Wires. 
Connected. ee De A] A A i 
ea k ari < 25 | l 1 Laminated 
Large | iin See | | | 
Sizes : x ATE ‘lle E aN Pole 
Generators faa luli ieee | T ýa Pieces. 
Have ' — — * <j C \ a 
ata a : ~~ a — 
Bearings. i 9 
Made | ee PN ; NV x =e 
— LSA eH eae — Separate 
Coils. 
CHICAGO ST. PAUL Main Office and Factory, ST. LOUIS NEW YORK 


Up to 


1,500 K. W. 
OFFICE OFFICE, OFFICE OFFICE, 
Monadnock Bldg. Globe Bldg. CINCINNATI, o. 19 South 11th St. 39 Cortlandt Street. 


Pee ciao ih a Dara 


GATES & RANDOLPH, 


MONADNOCK BUILDING, 


all ay CHICAGO. 
Empire Instruments. Warren Alternators, 
2 Triumph Dynamos. 


Morris Rail Bonds, 
Le Valley Vitae Carbons, 
Eastern Carbon Co.’s Carbons. 


Sterling 
Arc Lamps. 


er FEFTER RECOR neee 
Nig ae: 1 el 


1 — 
| ‘Fatin? 


La Roche Circuit Breakers. G. & R. Lamps. Diamond Meters. 


FSSTISIISTTITITITTITETIFITZESITOSTOSOSS 


FOR STREET 
RAILWAYS 


BE- MERIT PROVED IN YEARS OF SERVICE 


ö 


Insulation, 
F Are Regi isters y Globe Strain. 
Safety Brakes, 
=] Sand Boxes, 
aw 4 F en d e rs, 
Commutator Bars. 


STERLING SUPPLY & MFG. CO. Eggen 


tttttttttttttttttttt 


Our stock of line track, car barn and 
power house material is very complete. 
We acknowledge no competition on 
goods of our own manufacture. Our 
prices will please you. 
Get them before purchasing. 
BIBBER-WHITE COMPANY, 


49 Federal Street, BOSTON, Mass. 
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STEEL CONSTRUCTIONE!" enonse CO” 


PITTSBURGH, PA. 


— — a 
IN ALL BRANCHES. STEEL BUILDINGS, ST aS 


ROOF TRUSSES, 2 Ava 
GIRDER, Etc. ae = ` ` : A x y BD e 


BUILDINGS DESIGNED AND ERECTED IN ALL 
PARTS OF THE WORLD. 


Hoof Frames and Trusses, 
Blast Furnaces and Steel Works, 


Cupolas, Lad/es, Converters, 
Boilers, Tanks and Heavy Plate Work 
CHICAGO, 1243 Marquette Bidg. 
MINNEAPOLIS, 228 Lumber Exch’ge. 


RITER-CONLEY MFG. CO, „ “7/11 i< NEAPOL, 


NEW YORK OFFICE, 
89-41 Cortlandt 8t. PITTSBURG, PA. SHOWN IN a ee ERECTION. 


Te G. & E. 
Boring Machine 


On Wabash Continental Limited, leav- tor Electricians. 


ing Chicago 12:02 noon, arriving Boston A GREAT LABOR SAVER. 
5:50 P. M. next day. Also on Night Ex- 


BRANCH OFFICES: _ 


NEW YORK, 45 Broadway. 
PHILADBLPHIA, 1214 Betz Bidg. 


0 


Through Sleepers to Boston. 


Saves at least 50 per cent. labor in boring 


ress, leaving Chic 11:00 P. M., arrivin holes; wires can be pulled through man 

p ’ 8 ago ý 8 holes: it saves wire; R saves the e 

Boston 10:20 A. M. second day. Through You need no stepladder for boring holes. 
4 ou t to t wiri 

sleeper to New York on both trains. 1 e prices ete: ihe © A 


TICKET OFFICE, 97 ADAMS STREET. . G. & E. Electric Co 
a 


Telephone. Main 1619. . 
) BINGHAMTON, N. Y, 
ox 


ESSE SEES CECE SPE HSH 
Morse, Williams & Co., 


MONON ROUTE 


ELEVATORS | THE DIRECT LINE 
. 12,000 in Use.. Chicago, 1 Cincinnati, 


Lafayette, Louisville, 


AND ALL POINTS 


SOUTE. 


Through Sleepers to Washington and Baltimore. 


CITY TICKET OFFICE, 232 Clark St. 
FRANK J. REED, General Passenger Agent. 


Electric, Hydraulic, Belt and 
Hand Power Elevators 
Dumb Waiters, Etc., Etc. 


SEND FOR CATALOGUE. 


$49 9949444444444 


$9 a as da da ds a da dis a a Gi A d + 


Trrrrrrrrrrrrrr ETT TS 5 
: F E U 1 d 

' fror Engineers vynamo fenders 
Sl $ SS); 8 CATECHISM Catalogue sent upon request. | SPECIAL PROPOSITION. 
SNS ES 8 Engineers desiring a practical book on every- 1899. 
Egg oF day electrical practice will find that this book pe} THEO. AUDEL & CO., New York City: 
IA R fills all requirements, as it treats fully upon 2] Send me, postpaid, “Hawkin's New Cate- 
SA RY FLEGTRIGITY.8 Dynamos, Motors, Wiring, Electric Lighting, Of cniem of Electricity.” 
SS Ss 5 Bell-fitting, Electric Batteries, Telephones, Elec- Enclosed find One Dollar to cover first pay- 
SRE tric Elevators, Pumps and Railways. It is also 2 ment. If the book proves as advertised, I 
Se 9 in itself a dictionary of Electrical Words and = ining dol- 
et ` hereby agree to send you the remaining 
SN Terms. The volume is bound in handy pocket- E] zar within so days. 
SNE PRACTICAL 5 . gilt R ue gole 1 * a 
Ss t 550 pages of up-to-date information and 5 
N TREATISE 8 is fully illustrated with 300 cuts. E aes 
SSeS This work will be sent postpaid upon receipt 
ES 455 PRICE 155 oO. to any 1 in any part 5 the world. Send Orders to 
SSS , o the patrons of the AMERICAN ELECTRICIAN 
X NS ` $) 00 it will be supplied, if desired, on easy terms of TH EO. AU DEL & CO., 
SNPE ws payment i, e., $1.00 with order, and $1.00 in 30 PUBLISHERS, 
Ws ays. Send remittance by Post-Office or Express 63 Fifth Avenue, 


0000000000000000000000000 6 Money Order. Book will be sent on first payment. Corner 13th St., NEW YORK 
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CLING-SURFACE Mero, Co., $ 
BUFFALO, N. Y. Boston, Mass., 185 1, 1 
ENTLEMEN .—Having tried Cling-Surface on my 12” 1 It (16 feet 
between centres), I have been able to carry full load with 22’-sag on belt 
with no percepe slip. It surpasses my ex tions and I can recommend 
it to do all that is claimed for it, if directions are followed. 
Yours a a 


„ B. PRESCOTT, Engineer. 


Four months ago this belt was as tight 
as a fiddle string, under about 1,000 lbs. 
initial tension, and yet was slipping. 

There is no slip now, for it runs slack. 


Cling-Surface did it. 


GLING-SURFACE MFG. CO., 188-194 Virginia St., Buffalo, N. V. 
Chicago Branch, 225 Dearborn Street. 
Boston Branch, !70 Summer Street. 


A P D 
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ILLINOIS 
INSULATED 


WIRE CO, 


Price as an 


“Index” of Value. 


Mere cheapness is no recommenda- 
tion of any product. We sell our 
“Index Brand” W. P. Wire cheap, 
but it is the best wire in the market, 
and that is why it sells not because 
it is cheap. We make the price low, 
though, as we are absolutely independ- 
ent of all “Combinations.” When 
you buy our goods you pay for the 
goods and nothing else. 
„ WRTTE Us. 


— —E—ñ—ä— . — — — 


SYCAMORE, ILLS. 
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but speaking of efficiency, utility, durability, quality, we're ready to 
compete with the universe. 

But we're not going into unholy competition with every old 
trappy thing on earth just because the fellow that makes it or sells it 
thinks it’s a Telephone. 

Our model wasa high grade and thoroughly tested Telephone 
before we brought it to your attention. 

Please don’t compare it or the price with the ones modeled after 
a coffee mill. 

Many improvements and good points, let us ship you, say two. 
We make broad claims and will back them up. 


TUCKER MFG. co. Vork, Pa. U. S. A. 


eee 
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BELL-STYLE APPARATUS 


a 


FOR TELEPHONE EXCHANGES. 


OTE EXCLUSIVELY MANUFACTURED 


ELECTRIC CO., 


71 & 73 W. Adams Street, 
GHIGAGO. „ ILLINOIS. 


+... ©. © o R 22 


Dead 


ALL METAL INSTRUMENTS. 


Put in a stock of return call telephones for your fall trade. They are express systems 
operating automatically with a small battery. 


Are you familiar with our new automatic Plug System? The Plug is never returned to any 
particular station and yet it is absolutely non-interfering. Operate it over a central 
battery of about 4 or 5 cells. 


Have we sent you our new wiring sheet and other pamphlets? If not, please drop usa 
postal at once. 


We are the Jargest exclusive manufacturers of interior telephones in the United States. 


THE ALLEN-HUSSEY CO., 
Main Office, 211, 213 Randolph St., Chicago. a — New York Office, 10: Beekman 3 
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Dee 


American 
Electric 
Telephone 


Co. CHICAGO, U. S. A. 


This company has manufactured for 
` the independent field during the past 
1) sn four years more Telephones and Switch- 
0 il l boards than ALL THER COMP AN- 


IES COMBINED. 
WHY ? 


Buy apparatus from Ke- 
sponsible Concerns. 
Beware of institutions who 
are constantly having in- 
ternal dissensions and fin- 
ancial troubies. 

Do not be fooled by self- 
praised institutions a sec- 


ond time. 
.. GET THE RECORDS. 


AMERICAN ELEGTRIG TELEPHONE GO. 


38-50 Jackson Boulevard, Chicago, Ill. 


See Our Exhibit, Paris Exposition, 1900. 


Medal awarded, Cotton States Exposition, 
Atlanta, Ga., 1895. 
R Medal Awarded, Tennessee r T 1807 
enn. A 
Ne. 31 Express Medal A warded, International Exposition, = : 


Telephones 


As shown in cut 
with swinging 

arm, . . $7.25 
Price, $5.00 


Same as cut but 
with double battery box, $7.75 


Central 


Energy 
System 


eee AND e-@ 


MULTIPLE SWITCHBOARD 


The most convenient and economical 
Telephone System ever put in use. 
Reducing cost of operating and main- 
tenance to a minimum. 


d ha 
ADOPTED BY dsr the Unied Staten 


USED ON 
Ordinary Metallic Construction. 


=a 
t 11 
1 
3 | 
lll 


All goods first-class in every respect. 
No better Telephones made. 


catalogue” ELECTRICAL SPECIALTIES. 


ianus Electric Manus, 
Company, Conn. 


USED ] Private Plants and Public Exchanges with 
twenty-five subscribers or more, 


ALL EQUIPMENT 
FULLY PATENTED. 
NON-INFRINGING. 


Construction and Repair of Commutators, 
50 Cents. 
L. C. SHARP, Omaha. Nebraska. 


BEWARE OF IMITATIONS. 


THE STROMBERG - CARLSON. 


In writing to advertisers please mention 
AMERICAN ELECTRICIAN = @. is 


| FOR SALE. 
One-Half In'erest in Electric Lighting Co. 


An electrician or engineer with $15,000 to invest can secure one- 


TeL. MFG. Co., 
N 
half the capital stock of successful Electric Lighting Company in the 


70-82 West Jackson Boulevard, 
West, with position at good salary, and high dividends on invest- 


CHICAGO, U. S. A. 
ment. Present owner and manager wants time for other interests. z 
Address INVESTMENT.” care of AMRRICAN ELECTRICIAN. DOQOQDOOQOQOOOOO NOOOOQ- 


SGS DeeDee eee 
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You Furnish the Plant, 
We [lake it Pay. 


We remodel old and unprofitable electric lighting and railway 


systems. 
Pay the cost from increased income by our plan. 
Write for particulars. 


HAYS CONSTRUCTION CO., 


| ENGINEERS, 
Davy Block, Troy, Ohio. 


THE PARTZ ACID GRAVITY BATTERY oven run 


WORK. 
The Highest Voltage, Strongest and Longest Lasting Battery in the World. 
Awarded Medal and Diploma at Columbian World's Fair after Competitive Tests for 
Heavy Electric Bell Work, Annunciators, Open Circuit Electric Signals, Electric Clocks, Watchmen’s Cloc’s, 
„ long Distance and continuously used Telephones, etc. 
SEND FOR CATALOGUE. 


The attention of Architects, Contractors, Builders, pene in Electrical Supplies, Telephone Companies, etc., is called 
to this Battery. 


Many of the large hotels throughout the country are now replacing unsatisfactory batteries with the Partz Aci¢ 
Gravity Battery. 


PARTZ SULPHO-CHROMIC SALT 


PARTZ ACID GRAVITY BATTERIES 
AND FOR MAKING 


ELECTROPOION FLUID. 


ECONOMY—SAFETY—EFFICIENCY. 


SUuLPHO-CHROMIC SALT, when dissolved in water, makes a standard elect on fluid without 
the necessity of handling liquid acids, having practically the same amount of stored energy 
as an equal quantity of fuid made iu the ordinary ways, giving with a zinc-carbon element an 
R. M. F. of 1.9 to 3 volts and an ampere-hour capacity of about the same. 


We especially call the attention of bat users to this substance as apr pt Seva best, chea 
est, and most convenient method of making electropoion fluid for medical batteries, Grenet cella, Bunsen batteries 
for lecture tables, experimental work, etc., and motor batteries. 
Partz Acid Gravity Battery No. 3. BULPHO-CHROMIC SALT is put up in air-tight jars, with screw-lid, each jar containing t 
pe Jar, e 6 in. oot l 1 150 ight j d, j ing two pounds. As the Salt 
„ short Cea score EN PRICE PER JAR 2 LBS., $0.75. 
Price $1.50 per cell. Manutactured and Por Sale by 


BRANCHES: 


Mew York: 1and s Union Square, wet. Chestnut Street, cor. Twelfth Street, aranta:77x wnitenatt st, 


ve ef: 513-519 Chamber of Commerce 
Boston: 10 and 112 Boylston St. Building. 


: . : li A . 37. 
— — PHILADELPHIA, PA. Maas gf a 
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— — — 
eee FIREBRICK ` 


Central Manufacturing-Co. | TINTI HENRY Co 
1 YELLOW PINE OROSS 
Steoks on hand. 
Ye) 0 NY a We 


Manufacturers and y Na 
AAND e 
ARMS, LOCUST PINS, 
OAK PINS, ELECTRICAL MOULDINGS, OAK BRACKETS. 
TRO * + oY: 


KEEN & S. 
KLEIN'S 3 CLIMBERS 


Oonnectors’s, 3 
and Construction Too 


n E E ONE OF OUR st 
87.89 W. Van Buren St., . Chicago, iiis. SPECIALTIES 


2 


Your 


Boiler 


A 6— 2 oe 2 — 222 „ 


7 
2 
to 
bor 


The Lunkenheiner Reining Valves 


made of metal, are unsurpassed where thorough reli- 
able ce is the first requirement. A trial order demon- 
strates their fitness and invariably results in their adoption. 
Have you need for such valves? If so, 5 them. 

Our eee will acquaint you with our entire line of 
superior brass and iron specialties for Steam, Water, Oils, 
Gas, Air, etc., that satisfy the most exacting. 


Write for one. 


THE LUNKENHEIMER C0., 


Cincinnati, - — U. 8. A. 


BRANCHES: 


NEW YORK, LONDON, S. E., 
26 Oortlandt Street. 35 Qt. Dover Street. 


00000,0,0,00,0,0000000,0,0,000,0,0,00 DOODOOQOOOOOOQOODS 


. SPECIFY ... 


Scott, Gate, Globe, 
Angle, Check, Radiator, 


AND, ABOVE ALL, 


SAFETY VALV ES 
Fully Guaranteed. 


. . By Using Our... 


F eed Water F ilter. 


In use on Steamship Oceanic. 


POORER 


ROSS VALVE CO., 


TROY, NEW YORK. 


ROE STEPHENS MFG. CO., Detroit, Mich. 


SCOTT No. 2 IMPROVED SAFETY VALVE. SCOTT VALVE CO., Chicago. SCOTT GATE VALVE. 
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HOPPES STEAM SEPARATORS ae 


FOR EITHER LIVE on EXHAUST STEAM. 


DRY STEAM 


GUARANTEED WITHOUT FRICTION. 


Hoppes Heaters 


MAKE FEE D-WATER BOILING HOT. 
Hoppes Fed Water Purifiers 


GUARANTEED TO KEEP BOILERS CLEAN. 


EXHAUST INLET 1 OUTLET 


he Otis 
Freed Water 
“Heater and 
Purifier 


is the only heater that has 
a cool settling chamber 
and is guaranteed not to 
get foul with scale, and 
that will continue to heat 
as hot after years of oon- 
stant use as when new. 
This is the only feed water 
heater that has an oil sep- 
arator that is guaranteed 
to extract more oll from 
exhaust steam than can 


CATALOGUE 
OF ALL 


HOPPES MFG. CO., 


67 Larch St., 
SPRINGFIELD, OHIO, 


LIVE STEAM PURIFIER. U. S. A. 


be extracted by any other 
device in the market. This 
e heater is guaranteed to 
lectrical Books. give perfect satisfaction 
ieee ke od or the manufacturers will 
e Than : 0 = pay all cost of placing and 
2 . ey | i removing, also freight 
Any electrical book published will be E ee bot wave: 
sent postpaid on receipt of price by 5 FOR PRICES AND 
4 DISCOUNTS WRITE 
American Electrician Co., THE STEWART 
Send for Catalogue, Beard Building, New York. HEATER co., 


16 Norfolk Avo., Buffalo, N.Y. 


COOKSON IMPROVED 
FEED WATER HEATER. 


PURIFIER, 
FILTER and 
OIL SEPARATOR. 


KAR 


Tho Most Complete Feed 
Water Heater Built. 


EFFICIENT, 
ECONOMICAL, 
RELIABLE, 
DURABLE. 


Over 50,000 Horse 
Power in Daily Use: 
RRI 


Sold on Trial and 
Fully Guaranteed. 


* % 


Send for Illustrated Catalegue. 
Manufactured Exclusively by 


ES MACHINE C0, c:e 


1 
Ririt e ah 


1 
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Because our 
COCH RANE : ; ; ‘ 
HEATERS & N K * re : I 1 cleaning doors 
PURIFIERS — . — n * A *. and large ca- 
take out a lot 3 — yore n y RAE i pacity which 
of impurities, - ESA - = F Dey SA- , 


commend 
we make the 
cleaning doors these COCH- 


of large size ieee Aes e RANES” to 
and easy to ii | Eru $ SW M Ve the steam user 


It is not only 


open — make feb 2 1 E —all the other 
the trays n a Ps À points have 
easily remov- ae 2 

22 E fi received the 
able — provide N - 5 


all facilities ; i i . S £5 
for charging N 35 . Me : consideration. 


most careful 


with and re- AITEN e P cee tae Vez May we tell 
moving the fil- a 9 bad % „ SE 
tering mate- i 232 ua „ as yian 
rial, etc., etc. a . 
AND THERE’S ROOM IN3IDrt ! 

We believe in making our COCHRANE Heaters of generous proportions, because 
the slow travel of water through a Heater is an essential in obtaining real purification. 


HARRISON SAFETY BOILER WORKS, Mfrs., 


3124 N. 17th Street, Philadelphia, Pa. 


them ? 


Buyers of Austin Separators may be both Judge 
and jury. É i 
We put them in on. 30 days trial and have never 
been asked to take them out in a single -instance in the 
thousands of cases where we have sold on this basis. 
There need be no question of selection if you want 
a steam or oil separator. i 


The Austin Separator 


guarantee is broad and liberal and means entire satisfac- 
tion or no sale. 

The practical advantages of a Separator on Steam 
Plants in any service are known to every up-to-date en- 
gineer, and yet there are thousands of manufacturers who 
= throwing away good money every day by not using 
them. 

Our catalogue may convince you that you need one, 
and that one the Austin Separator. 


Austin Separator. Co., 
19-25 Woodbridge St., DETROIT, MICH. 


Horizontal.—Sizes, 13 to 12 Inches. i 
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SEN for New Catalogue (third edition) of 
Electrical Books, now ready 
AMERICAN ELECTRICIAN CO., 


120 LIBERTY ST. NEW YORK. 


Get Your Pipes in Order Before Winter Comes. | Now READY... 
DIAGRAMS 


=) 
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ELECTRICAL 
CONNECTIONS. 


32 pages, 8% in. x 11% in. 
83 diagrams. 


Direct and Alternating Current, Generator 
and Motor Connections—Series, Multiple, 
Three-Wire and Alternating Distribution 
Compound Dynamo, Parallel and Equalizer 
Connections—Controller Connections—Arc 
Light Machine Regulator Connections, 


PATENTED MAY 2, 1899. 


Stop THE LEAKS with the 


Climax Steam Joint Clamp. 


It costs less than a leaky Joint. 
Made of Brass for all sizes of Pipe, 
and makes a permanent repair. 


Etc., Et 
JAMES McCREA & co., Manufacturers of Steam „ > PRICE, 50 CENTS. 
11-16 South Canal St., Chicago. . 9 
BARRETT & PLOWMAN, Agts., C. K. NICHOLS & CO., Agts., American E eetrieian Comp any 
11 N. Front St., Philadelphia. , - 40 Water St., Boston. 120 Liberty Street, New York. 


THE RECOGNIZED AUTHORITY ON WIRING AND CONSTRUCTION. 


The Universally adopted NATIONAL BLECTRIC CODE Explained and 
6 6 illustrated ia this year’s edition of the Hand-Book. 
an a Í , Adopted by the Fire Underwriters of the United States. 


It contains eve ry table, formula and rule necessary for all systerns of outside and 
inside wiring, together with thirty illustrations of the 5 and safest methods for 


the installation of Pole Lines, Dynamos, Motors, Switchboards, Transformers, etc., 
© 6 9 9 etc., as required by insurance inspectors. Lt settles disputes and, if referred to during 
the process of the electrical construction, l prevent disputes and consequent exe 
pense for alterations, 
Flexible Leather Cover (pocket size), $1.00. 
Sent postpaid, upon receipt of price, by 


For ELECTRIC LIGHT and POWER. THE AMERICAN ELECTRICIAN CO., o Siret, 


By H. C. CUSHING, Jr., A. I. B. EB. This work is an „ on electric light and power wiring from the 
Blectrical Inspector Fire Underwriters’ Tariff Association of New York. Fire Underwriters’ standpoint, and is kept strictly up to date. 


OVER 16000 COPIES IN USE. 


e 
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Compound Feeder 
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engine. 
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Feeder will do the 
each source of 
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supply 


< 


i 


0 


\ 


\ 
\\ 


N 
0 
N 


YARN 


ple, 
g to operate, 
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h 
costs nothin 
feeds any C 


ee a 
Write Us for Prices. 


sold on approva 


\ 


M 


1047-8 MARQUETTE BLDG., 


CHICAGO. 


HALL COMPOUND FEEDER CO., 
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Absolutely Prevents Smoke. 


STOR 


TRAVELING 
GRATE... 


THE PLAYFORD 
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Saves Labor, Coal and Cash. 


With this machine an absolutely even thickness of coal is maintained on the grate, thereby insuring an economical fire. 
And by the traveling grate no clinkers can accumulate in the fire box, the grate automatically cleaning itself constantly. 


IOR LOW GRADE FUELS. 


BETTER THAN ANY OTHER 


PLAYFORD STOKER CO., 400 Telephone Building, CLEVELAND, OHIO, 
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THE UNION BOILER TUBE :: 
CLEANER COMPANY, 


241 Penn Ave., Pittsburgh, Pa., 


has set the acknowledged standard for the 
world for removing by POWER driven ME- 
CHANICAL devices—all conditions of scale 
from all makes of Water Tube Boilers—curved 
as well as straight tubes—also from pipes and 
tubes used in industrial enterprises. We have 
the only Fiexible Shaft of Remarkable 
Strength and Phenomenal Durability under 
Great Stress. 


NO “IMPULSE” CLEANER. 


a ! Pu 


OUR TURBINE CLEANER 


Develops five times as much power in the same compass and re- 
moves scale which an Impulse cleaner will not ‘‘touch.’”’ Restores 
normal efficiency and capacity of boiler, eliminates repairs and re- 
duces fuel bill 20 to 30%. Hundreds in constant use among the BEST 
FIRMS IN AMERICA. Sent anywhere on 30 days’ approval. 
Full line of Electric and Steam Driven POWER CLEANERS. 

or sold at one-quarter usual prices. Contract work a specialty. 
Also combined flue scrapers and blowers for tubular boilers. e 
analyze feed waters f and furnish compound guaranteed to re- 
Toye Seale: Write for the most economical plan and terms for boiler 
cleaning. 


CHICAGO BOILER CLEANER CO. 


258 Dearborn Street, Chicago, Ill. 


When Writing to Advertisers Please Mention 
The American Electrician. 


The Kennedy Valve M'f'g Co. 


&7 BEEKMAN STREET, NEW YORK, 


Gene ana aore, VA LV ES 


GLOBE and ANGLE, 
SWING CHECK 
Or ACKNOWLEDGED MERIT, 
Ordiaary, 
Medium, Service. 
Extra Heavy } , 
And will be pleased to send their Catalogue W 
and prices on application. 
— — . c — U B a rh es BIE] 
FPatterson’s Patented Improved Gauge Testing 
Hydraulic 


DAMPER REGULATOR 


Designed from a Scientific 
Oe UEA and Engineering Stand - 
: it point. 0 * 0 ° e 


For. 


A great Fuel and Labor 
Saving Apparatus. Will 
hold the heaviest Dampers 
partially open. e oeo o oa 


Sent anywhere on 30 days’ 
trial. 


Satisfaction Guaranteed or 
no Pay. 


Simplest. Handsomest and 
Best in the World. 


Patterson Damper Regulator Co., 


Sole Owners and Makers, 


WEST BARRE ST., BALTIMORE, MD. 


TELEPHONE CALL, 
1516 CORTLANDT. 


ee 


. mes TEKCE 
13 TER TELEPWOME Cats 
— 
bA : 


— — © FN, 
HEADQUARTERS FOR HAIR FELT, MINERAL WOOL, 
ASBESTOS PAPERS, BRINE Pipe COVERINGS, ETC. 


wan, York Case 


ESTIMATES FURNISHED 


AND 
CONTRACTS EXECUTED. 


Improved Scraping Tools 


For Scraping Valves, 


g BABING TOOLS. Journal Bearings, etc. 


> 


r 
REMOVING PACHINO FRO stur 
LUMPS. ETT Fist COL ` 


No Engine Room 
Complete without 
these Tools. 


SEND FOR CIRCULAR.... 


MOUND TOOL & SCRAPER Co., 
MERL OPSIES ney 712 Howard St., ST. LOUIS, MO. 


atten 
New England Agents, EAGLE OIL & SUPPLY CO., Boston, Mass. 


707 of SWEET SEPARATORS SOLD 
in July were on Duplicate Orders. 

61x in June, 50z last three years. 
16 Tests entering steam 72 to 98 24 dry. 
Average discharge 99.5% dry. 


STEAM, OIL and AMMONIA. 
DIRECT SEPARATOR CO. 


240 Geddes St., Syracuse, N. Y. 


NOTICE TO SUBSCRIBERS: 


When sending change of 
address please give old as 
well as new address. 


AMERICAN ELECTRICIAN, 


120 Libərty St., New York. 
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THE BEST OF ALL 


HIGH-PRESSURE WATER-TUBE BOILERS. 


EQUIPPED WITH 
BQUARE FURNACE, SQUARE GRATE SURFACE, STEEL JACKET 
LINED WITH BRICK. 


Single Boilers or Compact Batteries. 


GREAT SAVING OF FUEL AND FLOOR SPACE, 
A High-Class Boiler with an Unequaled Record. 


The HAZELTON BOILER COMPANY, ——_itm 


Sele Proprietors and [anutacturers. 
Builders of Stacks, Tanks and Miscellaneous Metal Work. 


Tele,“ tem st, New vers. General Office, 716 East (3th Street, New York, U. S. A. 


XC BOSTON MASS 8 OLIVER ST. =+ CHICAGO. ILL. 910 MASONIC TEMPLE: CINCINNATLO.906 NEAVE BLDG:+ PITTSBURGH. PA. CARNEGIE BLDG. 


pab SSS 


ae 


12 


e PHILADELPHIA DREXEL BLDG 
DED 


g 1 A 


SEND FOR BOOK ON STEAM. 


CLEVELANL,O.CUYAHOGABI £< 


The Babcock & Wilcox Company, 29 Cortlandt Street, New York, will send an illustrated book on 
% STEAM,“ to all interested, upon application. 


Safety Water Tube Boilers. 


OVER 350,000 H. P. IN USE. 


x 


STIRLING CO. 


OFFICES.: 
Pullman Building, PU = = = = CHICAGO 
136 Liberty Street, - = = œ- NEW YORK 


And in All Principal Cities. 


Economy in Fuel, Prevention of Smoke, Increase in Capacity 


ARE NOT ONLY Claimed, BUT Guarauteed BY THE USE OF THE 


_ AMERICAN STOKER 


COMPACT, POSITIVE, PRACTICAL. 


Jan Boot The fact that our Stoker has no mechanical parts in contact with E 
the fire distinguishes it from all other forms of Stokers and insuresa Prga 
1S — ESS low cost of maintenance. Asour ezaren is not dependent upon nat- 
* oo = ural draft, it is especially adapted to meet the requirements of a 
fo — variable power demand. ' 


— — END VIEW. 
a W ESTIMATES FURNISHED. 
SIDE VIEW OF STOKER. USED AND ENDORSED BY SUCH FIRMS AS THE 

ac e Co., POOD S 11 8 N y 5 Smelting Co., 5 "= E Me 

choenberger Steel Co. tsburg a verside Paper C Holyoke. Mass. 

Our new Catalogue is a Work of Art, International Paper Co. „  * Niagara Falls, N. Y. | Cincinnati Street Railway, - Cincinnati, O. 
and will be mailed free upon application. Detroit Steel and Spring Co., - Detroit, Mich. | Kimberly & Clark Co., - Appleton, Wis. 
Indianapolis Hominy } ills, - . Indianapolis, Ind. |. Home Brewing Co., soe - Indianapoli 8, Ind 


THE AMERICAN STOKER Ob., BROADWAY & LIBERTY ST. NEW YORK. 
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| One of the Oldest and Most Common. Remedies 
! for Boiler Scale is Kerosene. 


Althou h the use of kerosene is a very crude practice it is in the right direction, as the wide-spread popu- 
larity of the. custom indicates. Kerosene contains as one of its ingredients a heavy oil which forms a film on 
the boiler surfaces, preventing the adhesion of scale thereto. It also contains several deleterious ingredients 


foaming and other troubles. The one valuable ingredient is separated from all harmful by- 
3 ison the market under the name of Pittsburgh Boiler Scale Resolvent. With this you can safely 
lubricate your boilers and prevent the deposition of scale or the harmful action on the iron of acid waters. 
Made by the 


PITTSBURGH BOILER SCALE RESOLVENT COMPANY, 


Chemists and Engineers. — PITTSBURGH, PA. 
SEND POR CIRCULAR, MAILED FRBB ON APPLICATION. 


3 The Detroit Lubricators in Good Company. : 


Fully nine-tenths of the prominent American engine builders use The Detroit 
Lubricators on their engines. They will not equip an expensive engine with an 
inferior or mediocre lubricator, as their experience has taught that the risk is too great. 
This preference by those best qualified to judge of their merits is the best recommenda- 
tion that could be given to our goods. Another good recommendation is the constantly 
increasing demand we are having for them. We are now sending out over 3, Soo 
Detroit Lubricators per month, and have to increase our facilities to keep up 
with the demand. 


Our Catalogue showing our different Lubricators, Glass and 
Brass Oilers, Oil Pumps, etc., will be sent on application, - 


DETROIT LUBRICATOR CO., - = Detroit, Mich. 
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A REALIZATION 
from 
ACTUAL LIFE. 


Electric Light plants. 
Street Railway Plants. 
Manufacturing Plants. 


BEBE 


fuel bill is the great item of 
expense at Power Stations; 15 per 
cent. is utilized, 85 per cent. becomes a 
by-product. Do the Gas Companies and 

e Oil Refiners squander their by- 

roducts? If rtd d how long wo 

ey keep out of the recsiver’s hands 
Kvery 100 H. P. of exhaust steam will 
sey acid cable 1 of 3 A 
stores, churches, dwellings, offices, e 
and will sell for $2,500 to $3,400. The 
income thus secured will pay fuel bills 
at the Power Station for the entire 
goar, This is not a guees, for it is being 

one by many concerns who are using 
the Holly System. 

Mr. Manager, are you doing your 
duty when you sit idly by and see your 
stockholders robbed? It is their prop- 
erty and you are seeing it dissipated. 
f Learn a lesson in true economy by 
. send ing for our catalogue. 
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Murphy Automatic Smokeless furnace 


* SUPERIOR RESULTS ON ALL POINTS ; 
E SMOKE PREVENTION AND PROFIT. j 


THE BEST SMOKE PREVENTION AND THE N. 
BEST ECONOMY GO TOGETHERSS st tt 0% B- 


gue 


EN 
Fy 


A smoking chimney, in connection with a large, fine 
building or manufactory, is an offence to the public and 
a constant useless waste to those who pay the fuel bills, 
10 and, in the light of known facts of to-day, it is a reflection 3 


mec DM 
aZ 


N. on those responsible. 

Any boiler plant equipped with an up-to-date furnace 
will burn the “steam” grade of soft coal without smoke 
and with decided extra profit to the owner, or whoever pays 
the fuel bill. 

y There are scores of plants in various localities. where 


PROFITABLE SMOKE PREVENTION ' 
has been and is being daily demonstrated by use of the 
MURPHY AUTOMATIC SMOKELESS FURNACE. 


No matter what form of the common or of the so-called | : 
| | “improved” or “patent” furnace you now have, the Murphy | 
| will give you increased economy, better smoke prevention 

and better service in general. 

Do you doubt it? Let us have opportunity and we 

will prove it in your boiler room. 


¥ we 
IN. l 


u< 
( 


8 


; — OPPICES: MURPHY IRON WORKS ¥& 


Pittsburg, Pa., Lewis Block. 


Cincinnati, O., Neave Bidg. DETROIT, MICH. 
Philadelphia, Pa., Steven Girard Building. 


P. S.—We wish to call the attention of those who are using our older forms of 
construction to the fact of recent improvements, which can be applied to all our 


furnaces, making the furnace more completely self-cleaning and more durable and 
satisfactory than ever. 
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Mechanical 
Draft 


It is draft mechanically produced by 


Good Draft means of a fan, and may be introduced 
T orenian to 9 either as forced draft, by which the air 

under pressure is delivered to the ash 
Better Draft pits, or as induced draft, arranged to 

draw the gases through the fan and to It does what an ordinary chimney is in- 
Can be produced by a fan at less maintain a partial vacuum within the capable of doing. Its cost is from 20 to 
frat cos! and running expense than furnace. The method to be adopted must 4o per cent. of that of a chimney; its in- 


of necessity depend upon the existing tensity permits of the burning of finely 


B est Dr aft conditions. divided or low grade fuel; it makes poe- 

sible the utilization of the heat of the 
flue gases which a chimney wastes in 
producing draft; it is independent of the 
weather; is automatically regulated to 
maintain constant steam pressure, pre- 
vents smoke, increases the capacity of an 
existing plant, and serves as an auxiliary 
to a chimney already overburdened; it 
saves space and is portable. 


s, therefore, 


Mechanical Draft 


by which these results can be se- 
cured. 


Send for our Treatise on this subject. 
Plans and estimates cheerfully furnished. 


B. F. STURTEVAN T CO. 


This is the si This is the si 
of the 9 and of the 5 i WAREROOMS; 
required for the same boiler capacity. BOSTON, 34 Oliver St.; NEW YORK, 131 Liberty St.; PHILADELPHIA, 135 N. Third St.; 
.. POESTAT: ay CHICAGO, 16 S. Canal St.; LONDON, ENG., 75 Queen Victoria St. 


bbe I: MONARCH GOVERNOR 


THE ONLY GOVERNOR ON EARTH THAT WILL 
ACCURATELY REGULATE ANY TYPE OF ENGINE. 


Built with automatic safety stop, speed adjuster and valve lever, 
and possesses all the elements of a first-class Governor. 


The most sensitiveand the quickest acting Governor made in the world. 
Neat in design, first-class in workmanship and material. 


Accurately fitted to gauges and all pasts! 
interchangeable. 


The valve throw of this governor bein 

adjustable independently of the radia 
throw of the Governor Balls or the Adral speed of the 
engine, the closest possible regulation can be obtained 
for any style of engine or motor to which a throttling 
Governor can be used. 


Adapted to all varieties of Steam Engines and fitted with special valve 
CLASS A.—SHOWING AU- chambers to suit any style of Gas Engine of the throttling type. 


ee, Patented in the United States and Canada and all the principal countries of the world, 
MANUFACTURED BY THE 


Monarch Governor & Machine Go. 


INOORPORATED, 


740 to 750 East Washington St., 


INDIANAPOLIS, IND., U. 8. A. 
HORIZONTAL GOVERNOR. SEND FOR CIRCULAR. 


OCTOBER, 1899.] AMERICAN ELECTRICIAN 73 
SES N ELECTRICIAN 17383 


IDEAL 


(Registered Trade Mark.) ( 


ENGINES à 


Simple and Compound. 


Single and Four-Valve Automatic. i 
50 to 750 Horse Power. 


A. L. IDE & SONS, Springfield, III. er zsek, 1808 Marquette Bide. 


NBW CATALOGUB 5 
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Harrisburg 
Engines 


6 TO 3,000 HORSE POWER HIGH SPEED 
MEDIUM SPEED AND CORLISS 


DIRECT CONNECTEO STYLE 


HARRISBURG, PA, U.S.A 


© 

; Foun and 
Harrisburg 8 Works HARRISBURG STANDARD TANDEM COMPOUND ENGINE 1 
@ 
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NEA" 


[Horizontal Tandem 
Compound Engine. 


Combines the best features of the well- 
known (Corliss type with those of our 
Standard Automatic Cut-Off Engines, re- 
sulting in the best possible distribution 
of steam and close regulation. 


WRITE FOR PARTICULARS 


THE BALL & WOOD 
COMPANY, 


7 120 Liberty St., NEW YORK. 


The b. & 6. COOPER CO. 


MI. VERNON, O. 
BUILDERS OF 


CORLISS ENGINES: 


8 
5 2 
g COMPOUND, CONDENSING and HIGH PRESSURE, $ 
: From 50 to 3,000 H.P. with Girder or Semi-Tangye Frames. H 
8 „„ Se H 
- NEW YORK, OFFICE: a 
Se EES ee 1022 Havemerer Euilding. - - F. W. Iredell, Manager. § 
55 CHICAGO OFFICE: 3 
CROSS COMPOUND CONDENSING FOR ELECTRIC RAILWAY WORK. Rookery Fuildirg, - Edward M. Hagar & Co., Managers. $ 
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HIGH SPEED AUTOMATIC ENGINES | 


Single Cylinder and Compound 
Direct Connected or Belted 
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(I 8 OSWECO, BOSTON 8 Oliver Street ee 


BALTIMORE. 341 Equitable Building. 
TOLEDO, 3% Spitzer Building. 
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l 0 | W LADELPHIA, 716 Fidelity Mutual Building. 


N Y CHICAGO, 1452 Monadnock Building. 
a a R 
A O OOOO LISS “DOS TSTST OOTO OOOOH DY 0 


OODODD D> 


The 


Skinner 
Automatic 
Engine. 


Equipped with 
the most com- 
plete 


ever designed. 


ile > all 
7 è th p” 
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SKINNER ENGINE Co., Eri, Pa, U. S. A.) 
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McINTOSH Xx SEYMOUR ENCINES 


SIMPLE. COMPOUND. HORIZONTAL. | TANDEM. | BELTED. DIRECT COUPLED 
TRIPLE EXPANSION. VERTICAL. CROSS. TO DYNAMO OR SHAFT. 


SPECIAL ENGINES TO MEET ALL REQUIREMENTS. 


McINTOSH, SEYMOUR & CO. - | 
AUBURN, N. Y. 


NEW YORK SAN FRANCISCO | BOSTON 
MoINTOSH, SEYMOUR & CO., 26 Cortlandt St. C. C. MOORE & CO., 32 First St. J. A. GRANT & CO., 8 Oliver St. 


SIOUX CORLISS ENGINES speni 
HIGH PRESSURE BOILERS fies ` 
TUBULAR and INTERNAL FURNACE 


HE MURRAY IRON WORKS C0 as 


BURLINGTON, IOWA. 


— 


Southwark Foundry & Machine Company, philadelphia, Pa. 


Refined Automatic Engines, specially suited to electrical requirements; 
Weiss Counter-Current Condensers, Centrifugal Circulating Pumps, etc. 


A BOOK FOR MOTORMEN sm Sag: 
The Motor Engineer’s and 
Blectrical Worker’s Handbook. A Sook of racion and den in 
pocket- orm for use of motormen 
By WILLIAM LINTERN. Pod others conn ected x with stroet railway 
150 P „ ILL - PRI 1.00. ons, wno esire obtain ormation 
i AGES USTRATED OX, $ ps poh 4 
H e Pox: ——-For SALE BY 
e Se AMERICAN ELECTRICIAN COMPANY, 
1. 120 Liberty St., New York. 


the FILER & STOWELL GoMPANY 


MANUFACTURERS OF 


Heavy Duty Gorliss Engines 


Electric Generating 
Purposes 


ABSOLUTE RIGIDITY 
HIGHEST EFFICIENCY 
NOISELESS VALVE GEAR 
MULTIPORTED VALVES 
HIGH ROTATIVE SPEEDS 


POWER TRANSMISSIONS 


Eastern Representative 
T. W. PHILLIPS, 4 Market Square, Providence, R. I. 
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CORNELL ii- 
GASOLINE ENGINES TN 
4 — M ji PAE 


Isolated 
Electrical 
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25 to 500 16 c. o. capacity. 


000 


For every five gas jets you 


now burn you can (with a Gas 
Engine Plant) obtain ten 16 C. p. A 


incandescent lights. 


ABSOLUTELY NO FLUCTUATION. 
... Write for Prices and Circulars. 


CORNELL MACHINE CO., 82 Pratt Street, Chicago, Ill. 


++ 


— 


GAS and GASOLINE.... 
ENGINE. Observe its Simplicity. 


No complicated mechanism on the back 
side or within the bed. 
Takes up its load on any revolution. 


4444444444 $444444444444444444444444 


THEPRIESTMAN 


— a , S ECONOMICAL, 
2 — = ! 
Specially adapted to electric light or x — 5 ‘ : EN G IN E a $ + ak ars 
general service. Send for circular A. aaa j BURNS KEROSENE OIL 


. 5 aie d = l * ? ö 
irn e Y, DIRECTLY WITHIN THE CYLINDER. 
COLUMBUS MACHINE Co., 


KEROSENE IS SAFER 
COLUMBUS, OHIO. 


mi” AND CHEAPER THAN GAS OR GASOLINE. 


F Manufactured for us by * = Tae ' 
oints are made Absolutely Tight and ows =d 
Darable by Patent Corrugated THE AULTMAN CO., 


ers co 


Ts 530 Bourse Bldg., EE AENA a 
y U. S. MINERAL WOOL Co., it — 


BOURNE A KNOWLES MFG. CO., 
Cleveland, O. 


PRIOE LIST AND SAMPLE Inn. 


, . 
Vertical and Horizontal NEW YORK Worthington denafsttam holler. 


SAFETY STRAM 
POWER COMPANY 


107 Liberty Street, 
NEW YORK. 


PHILADELPHIA, No Brick Setting. 
DIRECT or BOSTON, : 
EN GIN E BELTED. | * CHICAGO, Large Power, Small Space. 


Circulation Natural aad Positive. 


33933330 


20044666 
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OUR NEW... 


aaa Automatic Steam Engine 


is unequalled in design and possesses more points of real excellence than any in the field 
at the present time. It is a high-class engine in every sense of the word, and contains 
a number of points of superiority, of which we mention only the most important: 


A STEAM TIGHT VALVE.—oux valve automatically and continuously takes up its own wear 
and is absolutely steam tight. 


SIMPLEST GOVERNOR.—our governor consists of but one moving part, while the regulation 
is unexcelled. 


TAKING UP WEAR.—The means of adjustments on connecting rod, main bearings, valve rod 
and eccentric rod are superior to any. 


SUPERIORITY AND ECONOMY OF OILING.—The oiling is automatic and positive, commencing 
when engine starts and stopping when it is shut down, and requires noattention. There 
is uniform and copious lubrication, of the various wearing parts, the passages being 
large and direct. 

There are no oil cups or tubes of any kind to clog up or become inoperative. 

The oil is not exposed to the open air or to contamination with foreign sub- 
stances. as the oiling is entirely internal. 

There is no saponification or aeration, and the oil is kept cool and clean. 

It is by far the most economical and reliable oiling system, and the engine 
being entirely closed, there is no throwing of oi] on surrounding objects. 

Send for a pamphlet describing the engine if you are interested. 


BALL ENGINE COMPANY, Erie, Pa. 
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AMERICAN- BALL 
DUPLEX COMPOUND ENGINE 


. AND... 


- DIRECT-CONNEGTED GENERATOR. 


A coal-saver of the most practical kind, because without complication or an added 
part other than the second cylinder and piston, it affects a clear saving of 25 per cent. 
in the fuel cost of electric currents as compared with the simple engine. 

It is noiseless in operation, and has a noiseless exhaust, and in every respect is 
eminently adapted to the most exacting requirements. | 


We furnish complete equipments, consisting of engines, generators and motors of 
our own manufacture 


AMERICAN ENCINE COMPANY 


BOUND BROOK, N. J. 
N. Y. Office, 95 LIBERTY STREET. 
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FRANK N. PHILLIPS 3 9 . PHILLIPS, a; apd ai TON JR." — 
C. H. WAGENSEIL, 


AMERICAN FLECTRICAL WORKS 


PROVIDENCE, R. I. 


Bare and Insulated 
Electric Wire, 

ELECTRIC LIGHT LINE WIRE, 
INCANDESCENT and FLEXIBLE CORDS, 
Railway Feeder 

and Trolley Wire, 


Americanite, Magnet, Office, 
and Annunciator Wires. 


Cables for Aerial and Underground Use. 


New Yorxe Sree P. C. Ackerman, 10 Cortlandt St. 
Cu 8 Se E. Donohoe, 241 Madiso 
AL BR : Eugene F. Phillips 3 Works. 
MAIN OFFICES AND ‘FACTORIES, “Phillipsdale, R. 
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MODELS and 
Experimental Work. 


Inventions Developed and 


all class cf Special Work. 


E. V. BAILLARD, S4 Ager. 
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The Only Fire 
Detecting Wires and 
Cables in the 
World. 


(STUDY THIS CUT.) 


bow ume 


e SO > i, 
x Nome, MULTIPRASE ABU 
a NEW = YORK | 


— 7 m = — 


— 


Je Tren ich Century! yonder, 
R PeAUTO a POSITIVE ~ 


` AUTOMATICALLY 7 = FEET 


CONTROLLED E 


— — A Gp EAM 


Canona, PENBERTHY INJECTOR C0. PAN 


WINDSOR ONT JECTOR © DETROIT.MicH. 


\ LarGesT [nv 
89 Ee 


Automatic Injector 


PERFECT 
is a || BOTLER 
FEEDER. 


Hard to Break. 


Quick to Restart. 


Simple, Reliable, Guaranteed to 
Economical. Warn Give Satisfaction. 


.. MANUFACTURED BY.. 


The National Injector Co., 


98 Woodland Avenue, Cleveland, Ohio. 


SS 0000 0000 O00 000 O0 000 000 0O OO OOOO NNA O 


C 
O 
O. 
O 
O 
O 
O 
O 
O 
O 
O 
O 
2 
O 
O 
2 
O 
O 
O 
O 
O 
O 
2 
O 
O 
Q 
Q 
© 
Q 
O 
O 
O 
O 
O 
O 
O 
fe) 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
C 
O 
O 
O 
O 
O 
C 
O 
O 
O 
C 
O 
O 
O 
O 
Q 
6 


80 | AMERICAN ELECTRICIAN 


VoL. XI. No. Io. 


Okonite 
Wires, 


Manson . 
Tape, 


WILLARD IL. CANDEE, 
H. DuRANT CHEEVER, 
GEO. S. Manson, Gen’! Supt. 
W. H. HODGINS, Sec’y.’ 


THE STANDARD for RUBBER INSULATION. 


THE OKONITE CO., LTD., 


} Managers. SOLE MANUFACTURERS, - — 
postal Telegraph Bidg., 253 BROADWAY, NEW YORK. || CHICAGO 


Okonite 
Tape, 


"Candee 
Weather-proof 
Wires. 


‘ST. LOUIS, Mo. 


118 Liberty St., 


) NEW YORK, N. Y. 
É Jemm 184 Summer St., 
Foam,  - BOSTON, MASS. 
1 116 No. Third st., 
Jitu r PHILADELPHIA,PA. 


For $4.00 we will send 
you our No. 2 Electric Sol- 
dering Iron. complete with 


socket. Iron is fully guaranteed. Iron is made of aluminum, has removable 
and replaceable copper tips. bas hard wood handles. highly polished, is nickel 
plated. Length over all, 11 in hes; tip diameter is I inch; weight is but 13 
oz.: consumes only as much current as one 25c. p. lamp. Can be at ached to 
any electric light ercu. and will work on either direct or alternatinx cur- 
rent.’ Just the proper thing for engineers, wiremen, for shop use fór use in 
places where a flame.is dangerous. etc. etc. No dirt, no danger, no fire, nò 
odors. Always ready for use when wanted. Js hot in three minutes. In 
ordening always state voltage and kind of attachment plug. . 
. he United El. ciric Heat. ng Co., 282-4 kandolph St., Detroit, Mich. 


LONDON. PARIS. 


TROTTERS 
COMMUTATOR COMPOUND 


NEW YORK N 


Mons Commutator Compound, the moat efficient lubricator, is the only article that is 
guaranteed t stop sparking. It can be used on leaf, carbon or gauze wire brushes with 
the greatest safety. Pute a b autiful lustre on the commutator, Does away with the 
use of sa: dpaper or any other material that wears out or destroys ite surface, It is the 
largest and most economical stick manufactured, It comes in two sizes, Small size, 
$8.00 per doz, ; large size, $5.00. Samples melled free on application, 

For Sale by all Supply Houses throughout the United States and Canada. 
Manufactured Only by Tretter’s Mona Mfg. Co., U td, No. 65 West Broadway, N. v. City. 
Messrs. GOLDMARK & WALLACE are the Sole Agents for the United States, 
121 Worth Street, New York City. 
SATISFACTION GUARANTEED OR MONEY REFUNDED. 
Please mention the AMEKIOAN ELECTRICIAN in your co: respondence. 


Enclosed: 


Open: 
Coated 


ELECTROLYTIC. 
JHE UNITED STATES GARBON GOMPANY, 


attachment plug to fit any’ 


Recording Volt, Ampere 
and Watt Meters. 


Make Continuous Record Day and Night. 


Send for Recording Pressure Gauges, 
Catalogue. Recording Thermometers. 
Every Instrument Fully Guaranteed. 


THE BRISTOL CO., Waterbury, Cona, 


* *THE STANDARD * 
* re 


JNDA pat tere ; 


` 


x OF THE WORLD * 
% THE LECLANCHE BATTERY CO. 
III TO 117 E.131 ST. NEW YORK. * 


, NEW 


” DIRECT READING 


OHMMETER 


2 
N 
Unknown resistance found 


meter. Write us. 


American Electric 
Specialty Co., 
133 Liberty St , Now Yorke 


è THE F BELL 


PURE PLATINUM CONTACT POINTS. 
CAST BELL METAL GONG. 
PIVOTED ARMATURE. 
DOUBLE ADJUSTMENT. - 


HUEBEL & MANCER, Mfrs., 


286 CRAHAM STREET, BROOKLYN, N. Y. 


— — : 


pie oof 23 


Direct: 
Alternating: 
Brushes - 


CLEVELAND, OHIO, U.S. A. 
‘NOT IN THE CARBON TRUST. 


h CLEVELAND TWIST DRILL CO. twit niis scents 


Office and Works: Cor. Lake and Kirtland Sts., Cleveland, Ohio. 


New York Offices: 99 Reade 8t. 
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